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rhe pu?lications is'l1ue4~s Series B qf t~~~~ f~P;~f.F~ q~~l ~r.~th H~~ P,hf.~~R~.l R~~a
'~~fR:~XHr f.Rn~Ht1tt~, i~ ~lh fty.~ ~?llm1~~' mm~~~y: nr8 Sr ~m~~n't~! ~~~R~gH~m and
~n~f~~ ~RP~~£t~, !W~ HH~~ 'f~l~nlW rR ~f~t~?f,818~~' .',

':In this preseilt volumeMr. Eric NormanWehp,D.S·p·, ~.C., A.C·S.~·, '~!5.,
!t" t"l'~ !,".-.!jI; : ::n ;~,: iU ,lti"i' ,d'.!:"l .. '\!~~': ~tl ... ·l, 'at, :. ~ 1'·[.: "~eli

deals ,iith 'the' ]1'ield Obs~r'Vati6hs, 'and Dr:: Charles'Chrlie,M:A., Sa.D., 'E.R~S·:, &c.,
:~PI"f;.'.·.Yi-l' ~hi j';, "1. '?~~~<;"7':)l"~1,',~ ~.;.! t~l -"j;,lrl!'~! ;l(.y .~4,},. :·~I~'...: ,1;11;t~t' '\~!"

su.b,mts"an analysis' of the lVIagnetograph' Reca'rds and'a cl!scusslOn, complete save
"P:,';i",1i: f .• ~.;':~'\(""-'.:" :!~ ',,,! ·,f;:l.~_:!~:'·~'::; ;l;;l; .~t'•• i!'1·.-"·1~; .' r~·.~ij···j";'~:~IP. ~'i'~~lltP'!f ~~!;'.:':.

for'the'specll1l slibJect 'of MaglletlC Storms ",Inch WlU appear m the 'second volume' of
.l!t; ::\.~}.'if,?··t~l'·:i~~;\" \\u. ~;.l,~:IW~:! '1:;"!1~;":!'!' " 'j: ~~!';ll :i !!' IiI,'. :,,!"'fd·.,; ·,'·:lip}I'!." ~l~

tlils ·serles'... , ':":,,: ..
.~ ~ t !~~;H' I iJ,. . ' .

, Ih: f.~~p.H?:~J~~1~ o~ ~~1(s~~;;~r~tifi~ ~~~8T,r~ h,~~ hr~n n1?~t, s.~~~~~~ty ~~~11f,~f~~'
bo~h dIrectly a]ld mdIrectlY, by tlle'iact ot tll\; wor~d'w~r br~a~{!ng out"ahn~s~ ~!r€;qNy
PH:·p ql:~·\.:,. l1:f-' !r·tl,'I~~I- ,1'/ :~~,', t'H'l ~.! J~!!, ;.\,'dt~t/"_~, !H •• ~!·.. tq" ~,d\ d,J'l~:j\ IH{!;'P

upon the return 'of the Expec1!t,lOn lJl the year 1914. 'Ihus vamshed prospectlYe sources
"," -, ",~. ,', ,.- .. '.: ~: .' .:" , .; ; .. ; ~\' ,;l': ·,n',,1.. !H.& ;.i:.-l,.~ ,:pld·o\t.J<

of revenue for the publication fund, A]so JllOst of the expedition staff !enlisted for 'service
J,q, '_·'~"~.l..IP ;.;; I ili J.";:P Il_l)l"t-- ·{.H· .... '):;;.' dij:-.:t ,'.'~. _.-.'it,;·,lnL~l· ·l,d~. ;i~,~t~i,!_{~l~ ., ..... ; .'.

'abroad. Aft~rtlie 'intefvention .ot yqa!'s 'ohvar;:and',v~t'tt~'n?*~lhnthe :p.~ture qf an
~-I-h'-lj,",~, '.~ I~ l.. l~' "J~d.f:l!t1 fL' •. ,,;",' d,~ ::" ,!,r\~ '";,, '.>,1:ldtl'; (!J , .. Ie il~;_;~; ·~.tt".

adequate pubhcatlOn fund, It has been found 'a slow and tedlOus work to reorgalllse the
~~~~it~lfH~{"" ';"', ,.'" " :;':' I "'"i,' ,H" i,I :~.,:", ';. I, "j', ',c",' i:, !~'

. . J,f?rt~~~:~1'~~f t?f H1\~ YR!HW~ H~t F,ht~t ~l~~~~tiRin~', Ef.~f .~8.n~1~n W~~p'; t~tgW
~n~J~tJng' m~~e ~q~~B~~~ ~m;f~~mr,r.}~ ~R~ f,tlr~m~Hr.f,s, mH~~m ~?,f 1h~ ,f~~}~~tlRr. ~~
H:~ W~~r.?~2~r~p,ll ~m:v~~. 4mm?, h~~ ~?~~,n~~ wfmr.~~· 1!f~n f.~l~~~e ~gm ~~g~5~'
~t~~~ ~~gm~ ;nt~l ~)~V~J1~~~9~ ~~ ~~IT~?f ~n, ~~f. TI?fnl *1~~1m~~~~ :mm~Jn?m~ hf f;f~fr~f.~~
the general report fOrll1111g Part I of thls volume~ .'

. . . ~, . '. . . \ ' . . .

!'f~~ V.~~l\f, ~t ~h~~ Q?,~~~:H>1-\t~?~ to t~~ ~11B~~~t ?f +~H~~tf~~} ~ta,~~~H~n~ i~ very
?r,~nHr ~l1han~fq, RY t~f t~8t t~~t' t,~~, 4+~CTI~§J9~ ~t r,f.~ r..~f.~~t~~f.~~~ 81}H~~ i¥~~
1t~1~~:t\,t1,en b,y p.r·' P1:t~f~f:l~ qm~, H~q t~??t11R~t a1ttMnW qn ~1}fh' m~tt?,f,S. ~s, t1f'
Chree luid dealt with the similar records of both Scott,expeditions itwasmo~t desirab,le
i 1'1,!" • .'1-'/ h :t "-;~;l' '~!" ','P!~,'r .·····.I;·,V:· 'r ~~' ":; "fi ~_h 01'1'~'.' lit'" r'! ""'Hl~ 1:1;";' I.';. :~t·l~,~'l'.'.

Hiat:n~ ~~~?~~l~ ~~alY~~ th~~? ~l~~, ~~wl ~t i!'t~S.~~ WHH~~\ ~~l?i~~ ~~~,y, §~'B-~ Ktl::~"
&c;, at that time Director of the Meteorological Office, London, that we are ,indebted

._ " '. .' ", '.- ;.!"t,.:1'1H ;'0' to' ",,'g 1I~'P ti~f>V';l;:·~l;

fBf t~§ ~!E~m~~m$M ~:'~~}1t~Hr m~f1s' 8}}qi~fm~~U~}~R~t~f~}~~ fR fk ,p~r~Hor
·~n~?,f,r~~~E? HHt ~~~WH~ ~Y?ff. ~1n~' ~~n~~ It~N~}~~r toe ~trmnmh~n1' H£Rfl}t~lgn'
R81'~r~H}M~Jl~HW4~1~~~ ~~~ ~Wn~l~l1'~~s, ~n~mg Bm}2t~~!l~ tf8tIt H1~rt~ft t~~t:~ft~'f}.m:e
J,',educ~wp.~ and the final pi\,l!Jcatlon wer~ l1elllQ' ~!1c1eI~[tk{lnoil ~h~ otlJer ~~q( of the..~~~~id:~·"l'~ 1!! I iii,! !.HLI.: : •.•• d.~;U ·~nl n. ~ •. , !. '1:1~ ~1.•.p:f.;-foH-e)f..'·H lu: lfJ:~ ~t~ ·U:, .":H~'~~~ OJ 1:l:'
1.lJ t;'./J~,'j' . -. " - -

From the drafting of the scientific programme of work in the prep.~r.!J.tory, ~t~gl!s
, , • • ,'. '.' •• " • , • ' ',' ~ .," ",:'._. " ~. ,~ 1;1, ~ :'1 . t r

~t t~~ ~X.I\~qlti?Jlt? t~e fJ,'~JltjJlg ~nhis'J,'~¥W~r' f.mt~S~~f. 9.. P~~~tj~~rf~H' p,.Sf·,of
, l1~~~~7-~~ry',Gqlt~~~;, p~r}st?~~rqf; lJas f~~lJ~~?-q t~~·m~?n~yj? ~~~tien' pJ t~~ ~,~~?~H?,~'
'r~f14eHng'nlo~t Y1th!ap.l~ ~~S~S~~),l9.~. .." :', J .• , .. ', " ',' , ,.•
, *6624-A ' , '
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Tn his report Mr: Webb refers to the important ,'york performed by Dr. Coleridge,
Farr and Mr. H. F. Skey, B.Sc., superintendent of the Magnetic Observa.tory,

I

Christchurch, in, connection with the reduction of the curves carried out at University
College, Cliristchurch, un:der their jurisdiction by t,velve lady' students under the
direction of Miss B. Smith. These" Magnetic" ladies, locally known as the" Mawson
Club," did·their work so well that in checRing over the tables Dr. Chree discovered
but few inconsi;'tencie~ needing attention. , ,

The cost of the computati<;lns, which were effected on a most reasonable basis,
wa.s defrayed by moneys derived {rOIn two sources. ' The first amount was portion
of a. sum of£500 voted by the New Zealand Governm~nt towards the preparation for
publication of the .physical data secllred by the expedition. This money was made
available largely ,through thc energetic representatioil of Professors Coleridge Farr
and Charles Chilton, D.Sc., &c., and other good friends of the cause. Further most
necessary assistance came in the form of grants ·from:the Royal Society .of London,
in the obtaining of which thanks are due especially, to, Professor Sir Arthur Schuster,
D.Se., F.R.S., .&c., of Manchester University. 'Apart from payments to the actual
computers no disbursements whatever have been' made' to those who have so selflessly
worked in .this causc.

. ,

r,'; In 'the preparation for the \vorkof Field Observation and in the ,equipnient for,
·the same, the Expedition was very greatly assisted bi the Dcpartment, of, Terrestrial
Magnetism, Carnegie Institution of Washington, and more particularly to Dr. L. A.
Bauer, ,the. Director of that institution, and world recognised.authority in that branch
of Terrestrial Magnetism. We also owe much to Mr. P. Baracchi and Dr. J. M. Baldwin
~f ·the Melbour~e Observatory, and Mr. E. Kidson, M.SJ., who, at that time, was
conducting a magnetic survey of Australia on accOtlllt, of t,he Carnegie Institution, for

I .., .

material help afforded in those busy days of preparation prior to the departure of the
Expedition to the South.

. Almost all th~ field 'instnimeuts us~d were' rece~ved on loan from the Oarnegie
Institution, ~nd, \~ith the 'ex~eption of sev,eral ~oted in t,he text 'as lost, were eventually
retur'ued to Washington. The Escheilhagen Magnetographs; foilowing all arr;1ngeinent
with the Australasian Association' fo~ the Advancement of Science', becallle their

· prop~rty at'the expiration of the 'expedition i;,nd are at p;esent loaned by the Association,
to the Melbourne Observatory.

No preface to this work. ~ould be a~equate \~ithout eulogistic. referencc 'to the
· magneticians of the' Expedition staff. At .theWestern' Antarctic Base, loc,ated oil; a
fj.oating and constantly mo>:ing glacial sheet, Ml'.Alcc L. Kennedy, B.E.:, dia"!his !i5~st
in the face of very limited facilities and cven more limited assistance. N'either at the
Base Station nor on the sledging journeys did he lose any chance of lobtaining useful
magnetic data., \1

..' . • , • . I- • .

At the main Antarctic Base, Ml'. Eric N. 'Webb laboured indefatigably under
"hat "vere probably the Illost diffiClilt conditions ever presented to any magnetician.
The special circumstance, was that of the abnormality' of the Adelie Land 'clill1ate.
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Tp.e Expedition records show that the velocity and frequency of the. wind, and the.
volume' of thedrifts~ow in that area are altogether phenomenal. . Incleed, so far as
I am aware, they collectively constitute a record unapproached by any other known
'locality on the earth's surface. The average wind velocity during the \vhole two years'
of occupation, as recorded by the Robinson Cup Anemometer, was .approximately
50 miles per' hour. Such winds, .accompanied· by low temperatures and deluges of
fiying snow, made the matter of Field Observations and even Base Station work
problems .of great difficulty entailing much personal sacrifice.

'Further, themagnetician's duties throughout the autumn and the winter months
at Cape Denison were not without an element of real danger, for no matte~ what the
weather happened to be, 'Webb and his assistants carried out the 'daily programme

unflinchingly. In thi1t long, dark polar winter period it frequently happened that
for days together, in a hurricane of wind, the drift snow fle,w so thick that one 'had to
progress from t~eLiving Hut to the Magnetograph House or the Absolute Hut rather
by sense of feel than by sight. There were"many occasions when, even in the daylight
hours, one's hand held at arm's length would have been invisible. Under such conditions
and with prtiva.iling off-shore winds reaching velocities of over 100 nilles per houl' '
(Cup Anemometer) the journey between the Living Hut and Magnetograph House, a
djstanceof about 350 yards, on a coilrse dangerously close' to the opim sea water w,a~'
a serious undertaking. I'

Under ~ore favourable circumstances the erection of guide lines between the
Living'Hutand the observing stations would have been feasible and have eliminated
the main element of danger.' At Cape Denison, however, such volumes of drift sno'v '
were frequently. deposited over tIle landscape in the space of an hour that the use of

. guide ropes was. out of the question. In the worst weather, Webb and his assistant
on leaving the.Living Hut made their way as best they could, largely on hands and knees,
maintaining a defin.ite course on the wind until reaching the rocky ridge at the northern
end of which the Absolute Hut and Magnetograph House were. situated'., Then by a
process of groping along and recognising the rock outcrops, principally by their shape
judged' by feel, the goal would be eventuaily reached.

1 had at all times the highest adl~iration for the enthusiasm, energy, resource,
and skill with which Eric Webb prosecuted his' observations. His effort and the measure
of the success achieved in the face of the extraordinary difficulties presented were
magnificent. This very creditable performance is &lso shared by Captain Robert

I • .0' •• "h .. ' '. ~ , .

Bage, B.:r;;i RA.E., who carried on the Base Station work through the. second year,
and whom. ,'ye regret to record was killed in the Gallipoli campaign.

'.-. . .

.., .4-s ,regards Field Observations, it will be noted that data covering a wide range
of territory have been. secured. When plans fOJ; the Expedition were laid, it was
anticipated that an even largl!r sphere would have been explored by sledge journeys,
for it was expected that a long sledging season would have been available and that
even winter sledging would have been feasible.

..')

..



)' _~_'.

,-,-.~.~..

~...... - .. ~ .

: ".'

. ...":;..-

': •• _ ..... J i '.; .

f

.\
I., .-

"

,I""

\.' ,,.,..



TERRESTRIAL :M:AGNETISM.

,.
'i::' ,:'!, ,"", ""

SOlEN-TIine RESULTS: .-.... ' _ ~"

:t E:R Rts lR IAt ,M~~~(N'~,·Tl~ M::
. ';£':<u ::...;';!."'iJ..';',-::;,~~;~:~ £~., ..-,:.:! "'J': .

j'

.:.l

. r~1·ir.':,.}~., :~g f·.!:'t.:1;,t;~~::·

bbN~rEN.±S.
~. ,1

II" ,f.,

1.1 (i~

, , tiy

ERid ~l:HHii~{v~~~; ±HH:k~1:8:; :Hi~.~~ (~:Z.); i:Rt:I~m±~8.E:
" '.t:',,,, '. ", ,". \::" (l\",i .::~, J!', ',;'1' V:';-~~'?:~1H~
WITH ELEVEN PLATES AND TWENTY TEXT FIGURES: '

, .

cH,\~·bm 1.
\ " ; l ; . . '1' it> L~ 1, ~ '1 t j:' ,

INTIWDUCTOHYREMARKS.

"Ii,
",,;,') ,
j-t..~ f.~;~

PAGE.t" .13
~ \:;'
16
I'·'
17'
i~
~~ ."

, 22

2.~
r;~' ~4

.. \"~

'1 ' .'

~ '.

. ~ .~
'··t ,_ .I:,'i' . }-"

~." A.cknowledginelits ' ..
.:. " h'l .', .~.' :t 't."... 1. , ,'Htll ~ ,-

2. Extent of Programme III Terrestnal Magnetisin'
; -\ f~~ .... . tifo- .

J. Trai)1ing of Observers " ... ',.
4: ±iIsb:ume;;t~ for FiiM iYi~.gn~t,ic ob~~f~,~t,jg~~

1\ _' I '. .1 j. ,~,... , " \ •

5. :Metllod of Observation ...
6. St' "lid' d :~~. t' "£ I 1/ 1 't'

'. an' ar Isa lOn 0 ns Tumen s , I : C;o'ni:~st"a'I'l/t:'S',' '&}~,'c:...,"·
7. Hec~~ding shcet~, S1ll~~;~iari~s, instr~l~{ieritai

, !
l; :

CiIAPT~R II.

FiELD RESULTS:

'!..

...
'"

.....

. .~,

1. Macquarie Island ... ... ...." ... :.'.. , ,
2. Commonwealth Bay, Adelie LailCi~ri'iiei ,l\iliih Base Stati~n
3. Easten~ Coafital i;l1eClge :{oiir~€y~ it8H{ ,~±~m ~a~eSt~H6ii· .. ' '.., ~,. ..; :, ~

, 4. ,~Ve~tern, S}~dge :Teurney,,:-:-:-Ad,eNe Lal)d.: ..
5. !3l?q~e .ToHrney a?rossJ~ing~~~.org~\!~~;al}(~'tiH -: .. ::..,<
6. ~outJ1ern Sledge .Tourney towards th.e MagnetlC Pole

" '. ."':~. . III :~;!.. ;\1~'. T;!~'~~ :-Itt,,'
7..The Western Base StatlOn, Queen 'Mary Land

· ~._ •. :~", ...\l!. .~, i '11-",. \::t : .;'~H .•

8. Sledge J ournev into Qileen Mary ,Land ..
· • ~ • t . " i t I . ., .! ~ ! . t"' '. " ";"" } '''it

9; Sledge .Tourney across Kaiser WilhelinLaiid ...
\ , ·;1 . ·t,l. ., '1', .. I".; ~,~; .;.:If'~'f. ~ .. ;" . .i:,·.·.;:;1t~

10. British Antarctic Expedition: 1907-09 : MagnetIc Results.
~ .' i .l. • ". I , 'I ~ to • :.H

Ii. The South Magnetic Pole·...



6 . AUSTRALAISIAN' ANTAROTIOEXPEDlTION

CHAPTER III. '

OBSERVATORY WORK.
PAGE.

1. The Magnetographs
2. The Magnetograph Hut
3. Setting up the Magnetographs
4. Temperature CompenSi1tions'~

5. Declination Sc~ie: ValueS---:"M:ethcid"of Determination ...
6. H.F. and V.F. Scale Values-Methods of Determination
7.. Distribution Coefficients
8. Vertical Force ScaJe Values
9.. Horizontal. Force Scale Values

CHAPTER IV.
• !.~

ABSOLUTE OBSERVATIONS AND' BASE-LINF~ VALUES~

57
57
59

60
65
67
69

.... 71

73

1. Absolute Hut
. 2. Latitude

3: I Azimuth
4.!";!:'ongitude
5.' Time ...
6. Suitability of Absolute Station
7.; Absolute Observations, &c.
8.7 Discussion of Absolute. Observations

Declination'
Horizontal Intensity ...
Inclination

9. Base-line. Values .
Declination Base-lines'
Horizontal Force Base-lines
Veitical ]1~orce Base-lines

•• i..

....

75
75
76
76
76
7"1
78
81
81
82.
82

.,". 84
.:~ -'85 '•.

87

87

CHAPTER V.

REDUCTION OF MAGNETOGRAPH CURVES.
" ..

1. Magnetog!ams
2: Method of Reduction
3: Planimeter ..
4. 'Time Used .
.5: Method of Operation .
6.' Re()ording Sheets
7: Arithmetic Reductioil
8. 'The Tables' of Mean Hourly Values'

........... 95
... 95

.... 96
.;{,\ '96

97
.;. fi9

9~



TERRESTilIAL lfAGNETISM,

PART II.

ANAL YSIS AND DISC~SSION OF MAGNETOCRAPH 'CURVES;. " .
BY

CHARLES CHREE, M.A., Se.D., LL.D., F.R.S.

7'

CHAPTER VI.

.PRELIMINARY REMARKS.
SEC'l'ION. P'!-GE.

1. General Remarks on the Data '" 201
2. Selection of Special Groups of Days by International Character Figures, ... 203

CHAPTlm VII.
RESULTS OF' CUB,VE lliEASUB,EMENTS AND THEm' DISCUSSION.

3. Mean Monthly and Secular Values. 207
4. Non-Cyclic Changes 209
.5. Diurnal Inequalities 211

\,6..D.eclination ...213.
..- :7. Horizontal Force . ... . 224

. .

8. Vertical' Force .... 234
9. Inclination ... 250

10.. North Component. ... , 250
II. West Component· .•. 250
12. The Effect of Disturbance on Inequalities 251

CHAPTER VIII. . ,.

VECTOR DIAGRAMS AND FOURIER ANALYSIS.

'13. Vector' Diagrams
14. Fourier Analysis
15. Quiet and Disturbed Dav Fom;ier Coefficients. '.

CHAPTER IX.

ABSOLUTE DAILY RANGES--DAILY MAXIMA AND-lVIlNIMA.

16. Absolute Ranges' ....
17. :Distribution of Absolute Ranges according to Amplitude
18. 'Incidence of Maxima and Minima thro~ghout the D~y

• CHAPTER X .

252
253
263

264
265
273

.CO¥PARISON OF ,_THE .A:[)ELIE LAND DATA WITH DATA FROM
CAPE EVANS.

19. 'Comparison of data, Adelie La~d and Cape Evans . 281
20. Inequalities and Fourier Coefficient~ at :-\.delie 'Lai.;d '~nd Cape Evans 283



AUSTR~LAJSlAN ANTAROTJO EXPEDITION.
. : '~ • I .' .: .\ \. ; "" ~ - ~ I: ~ ",;-: . t -, !' ~

79

83

88
f'-,

90,

48

50

36

54

69

71

74
',l. •

7~

32

40
i\1

34
.\

52
,"I

51

PAGE.

.' \ 30

"

. ~

"

"

,,'

"

"

"

"

""

". ~

"

I ~ ,

"

"

"

"

"

"

"

"
" ~

A?solute Hut, Cape ~enis~n,

Adelie Land . _.
• ~ : :- ~ i! ~. i i:, ' ~ J

'.' . 'imp: Individual Needles

Declination Base-line Values
f"~; ~:l~~~np;l' (!i'"~~_~!''';:!lt' ';. ~i'n"':~

HorizontAl' Force Base-line V,alues "':1 .. ,

Horizontal Force Scale Values
~ tf.!(foin:-;·fiI' i\'~l ".' ;'.;\fl'"t.j;~ \ \Ipq'.,l.

Chronometer Rates ...
;;lP.... I;i"!!~r. r ~:-,;.fIli",

Observational·Results :
. i ~ I. ,',; ~,I. : q~.nl H,:: .

Va.
l' ':"..

Vb.
~, ~:

:,..'

LIST OF TABLES.
~ ; i~' I:~, {

;., PAI{.T I:
TABLE. . .. ,', " '.'

.'~Jf!HIQbseryati~n.al. Res!1lts: lVlacqllarie lslan.q, '
.: " ._ ~ ~: oj • '. .~.:,. _ ,'\ i '. , i . . • J • ;; •

II. " ,"':l Cape Denison, Commonwealth
.Hi . , ..:1 .. . . '~~y} Adelig ~~n~l(Main Base

Station) .

Hastern' Coast and Western
.F~tLIfl. ~ 01" I

Sledge Journeys' in Ade1ie. l..! . , dl.
:[..a1j.u J' ".... "

\ ." 'I

S~e4g~ ~o~~ney ~cros~ King
George Land .... '

Soutl~ern Sledge J (;m~ney, to-
, f1nlf!.lp.. ~ p ,-1a\dt", MJ .. -:. !It •• , 1 !,~I"

wards the Magnetic p,ole
'\'(ir~'\'i-\I i-II.... i'l\t;,~.':· HI' f.'~'I\t~. , ... ;

Southern Sledge J olnney-1}.p-
, • II»-} 1_1' tp'f: 'iI'~ "J.~J

p'~?~~mate ¥~hl~S ~~ P.e~lH~~-
twn and DIp' ... 42

01 t • • ~.I • ..' •

.The « prott.?ps ': (~y'?ste7-n ~~~e

St~tlon), Qp'een :iY~q,r,y r~n4:"

Sledg~ J OUT;IWY into Queen
, ',' \" ,-

Mary Lan~ , ,

Sledge .~ourney across l(aise~
,;1,,: ;; .1 .. '/"'1" ~\,t'ti~..

WI~helmLand ... ...

:pritish Antarctic Expeditio~,

"1907-0!l: Declination
Hl!!,/ H'.i ft,/J;It:'~I'

BJ.'itish Antarctic Exp.edition,
. .':' :~l.. 1.. !'.,:-" ,P'f'-" 'Ufl
1907-09: Inclination' ....

:1; 'q,t'; ,"; ;':

Av.~J~ge ~at~~ ?f ~~~cre~~e i?- In~F~a~iop i~~ t~e vicjfiity ,
. 'of the South Magnetic Pole... '" .... ...

, :'" . .~q 1,." I~'~':'l,~'~'-! ~l '

Scale Y.alue Deflections
. ';£;£l?t' r;tt,L - t !;-'iU·;i·~':.,Oi

VerbcaI' Force Scale Values
. -'i' ~.; - .. ~

VII.

VIa.

Vlb.
"1 ',t

IlIa.

nIb.
:: ~ 1, :: ~ •

11lc.. -} )j,... ,.'"

XIII. '
, .

XIV.
.i'; ; 'I'-

Xv,:
,,~.1

....

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

j ....... , •



.1

. TElmESTRIAL MAGNETISM.

LIST OF TABLEs~contimied.

TABLE;

XVI.' Vertical Force Base-line Values ...
PAGE.

92

, i

XL-XLV. D, H, and V Fourier Coefficients, all Complete Days,
G:1\'[.T. ... 254

XLVI-XLVII. D, H, and V Fourier Coefficients, Quiet and Disturbed
Days, G.M.T. ... 260

XLVIII-XLIX. Absolute Daily Range 266 .

. L.. (Absotute Hange) -;- (Inequality Range), L.l\LT. 267

LI-LVI. D, H, and V. Absolute Hange, Distrib~tion of Values... 270
I

LVII-LXII. Incidence of 'Maxima and Minima, D, H, and V .. , 274

LXIII. Frequency of Max.-Min. and Inequality Data as Percent-
.ages 279

LXIV-LXV. Hangos and A.D:'s at Adelie Land and Capo Evans 283

LXVI.:p'ourier Coefficients Diurnal Inegllality' for year at
Adelie Land and Cape Evans ... 284

LXVII. Ratios of Amplitudes of ;Fourier Waves 285
• 66240 ~·B

'I

. ,

\. '.

100

251

203

'I

204
208 (

210

216

226

236
244
244

246

... ·166

... 134

Q~liet Day,

"""

"

".
"

"
"

".

"
"

..,
. ".

Inclination'

North Component

West Component ...

Ratio of Disturbed. Day R or A.D. to
Ror A.D.

XVIIa.-1}' .
XVII .

Declination-: Mean Hourly Values, G.M.T....
to 30.-17 -. _ . '.,

XVIIb.-1 }
XVIIb

Horizontal Force " . ;, "
to . -16 .

. .

. XVIIC.-l} -
.' " Vertical Force

to XVIIc-16

PAHT II.

. XVIII. Number of Days used for All-day inequalities

XIX. Selected Days an.d Mean International " Character"
Figures ....

'Mean Monthly and Seasonal Values

Non-Cyclic Changes

Diurnal Inequa.lity.of Westerly Declination

Horizontal Force ...

Vertical Force

XX.

XXI.

XXII-XXV.

XXVI~XXIX.

XXX-XXXIII.

XXXIV.
XXXV-XXXVI.

XXXVII-XXXVIII.

XXXIX.

,.



10 AUSTRALASIAN" ANTABCTIO EXP£D1nO:::-.

'mXT 'ILLUS'l'RATIONS..

l'AltT,I.

GO

G3

41

44

8G

98

70

29

55

31

37

39

45

4G

49

58

PAGE.

17

19

27

28

"'r'

1. The South Polar l~egions....
, '

2. The Sphere of the Austrahisian Antarctic Expedition

3. ~fap of J\1acquarie' Island

4. Sketch Plan of the Magnetic Station, Cmolilie Cove

5. Sketch Plan of the Magnetic Stations on the North End Spit

G. Plan showing Stations at' Cape Denison' (Main 'Base), 'Adelie Land

7. Field Map, Adelie Land and King George Land Hegion

8. Curves of D at 134-Mile Camp, and of lYIagnetograph, 8th December, 1912 ...

9. Graphs showing Topogmphic Section of the Plateau, and values of the various
Magnetic Elements observed on Sonthern Sledge J Durney, _

10. VIan' of the Lay-out ~t ,i 'rhe ,Grottoes," Queen Mary Land ... - ...

11. Curves of Declination at "The Grottoes" (\Vestern Base Station), from
Visual Observation~ by A. L. 'Kennedy with Magnetometer

12. Ditto

13.' Field Map, Kaiser Wilhelm Land and Queen Mary Land Hegion ...

14. ~fap of the South Magnetic Polar Area, 1912, sho\ying Declinations' and
Dips ....

15. Sketch Plan of Magnetogiaph House

Diagram of H.F. Tel11pe1.'ature Compensation

Diagram of V.F. Tempemtur,e Compensation

Diagrani. for Discussion of Distribution Coefficient

Graphs sho\\ing Scale and Base-line Values of D,' H, and V

Facsimile -of Recording Sheet for PHmimeter Measurements

Hi.

17.

. , 18.

19.

20.

'.

. ,r,

~,

'.- ...

PAnT II,

21. Sketch to illustrate the' effect of horizontal forc3distm:hillg the lVfn.glletie
: ' Meridia' simllitapeously at' the Cape Denison, and - Cape Evans

Stations ... .. ..., ' ....,281

22. Sketch to illustrate the _effect p£ a common vertically directed foiee at both
Stations .... ,.. ... .. ... . ' 281

, '

"•
,.,

, ,
fi'

,.
"

"j

I
" "

" ,



· 'TERHESTlUAL :IlfAGNETIS:i\I, " ,11

,, PLATES.

PARi' I.

PLATE I.

The Magnetic 8tation, Caroline Cove, viewed from the beach, lool(ing, east. Carnegie
Institution field service tent. Magnetician, A. L, Kennedy, on the' right

,of the tent;K N. Webb rccording within, Note the tussock grass sl.opes
mantling the basic volcanic rock of the neighbourhood. A group of royal
penguins are' intercstEd specta,tors, 'and in the foreground are long strands
of coarsq kelp cast upon t,110 beach. (Photo., by D. MAWSON.)

Pr,ATEIL

, Fig. L Magnetic Station at C:11'oline Cove; l\'Iaequarie Island. View looking WEst.
(Photo. by D. MAWSON.)

, Fig.. 2. ,View looking south from the "North End (Wireless Hill), l\'Iacquarie Island.
The North End Spit is seen joining Wireless Hill to the main mass of the

, Island visible in the distailce. The triangular white spot at ?he south end
of the spit is 1;he " ma,guctic " tent (at Station A). (Photo. ,by J. F.HuRLEY.)

PLATE III.

Fig. 1. Magnetom8ter, ,as adopted by the Department of Terrestrial Magnetism,
Carnegie Institution of Washington. (Photo. by F. WILD.)

Fig. 2. A. L. Kennedy observing ,with the Lloyd-Creak Dip-Circle, on the Shackleton
Shelf-Ice, adjacent to "The Grottoes "--thenameadoptec1 by the Western
Base Party for their 'Winter Quarters Hut. (Photo. by C. A. HOADLEY.)

Fig. 3. 'J'he1\:e,\\', Lrmd Pr.ttem Dip-Circle. K N. Webb opemting the Declinometer.
UI~der such chilly eonditions no opportunity was lost for keep~ng th9 [Ulger"

, tips warm., (Photo. b?J J. F. HURLEY.)

Fig. 4. The Entrance to thc l\Tngnetogl'fl,ph House. The lower section of the door
(which w~,s mmle in two ha,1ves) was not opened c1urilig the winter, for it
becmne blocked by packed drift:, snow. The scour of the Wind kept the upper
section fairly free from accumulations of snow. 1J~ thi;;: picture, taken on
a fine spring, (hy, Eo N. Webb is seen climbing out through the upper half'
of the, doorway. , (Plv)to. by,J. F. HURLEY.)

"

, !~

, '

, Fig. 1:

, PLATE IV.

')'he Magnctograph House, Cape Denison, viewed from the south-cast, ea;ly
in the autumn 'of 1912, beforc' the thick la,gging of stones b~cal~le chol(ecl
with packec1drift snow., Part of the sloping roof 'of, the hut itself is S8en

" risingabove the stonc wall, and is observed' to be lagged olitside with sacks,
sheep-skins, &c. The ,entrance is on the north side at the west corncr. (Photo.
by J. F. HUnLEY.)
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The North Face of the Magnetograph House, showing the door at the western
coriH3r. View taken in midsUlum,\lr, January, 1913. Note the cowl of the

, ventilator above. On this 'siqe t1le protecting wall of rocks is comparatively
scanty, for the destructive ,vinds come from the south. Furthermore, in
,vinter high banks of compacted snow accumulate and lag this lee side. The
figufe in the view i~ observer W. H. Hann\1m. (Photo by J. G. HUNTER.)

I I

I ,

PLATE V.
, ,

Fig. 1. The Interior of the MagnetographHouse;. view looking towards the east.
In the foreground, on the right, is to 'be Seen the illuminating lamp, and on
the left the box containing sensitized recording paper. The.three different
sections of the instrument ~ecording respectively H, D and I are so alligned
in tilis photo. that the first of the t,hree obscures the view of the other two.

, ,
The black, tarred paper lining the walls of the hut is seen to be encrusted
with ice, accumulated chiefly as condensation from the observers'breath.
The principal accumulation is abO';e, where the .walls and roof were less
sufficiently lagged. MagneticianE. N. Webb is in attendance. (Photo. by
J. F, HURLEY.)

Fig. 2. Schmidt Planimeter used in the reduction of the Magnetograph Curves. (Photo.
supplied by H. F. SUY.)

:hATE VI.

Fig. 1. Erecting the Framew'ork of the Maglietograph House, to be seen III ~he

qistance, February, 1912. ,View across the bend of the Boat Harbour,
'loobng east. Weddell Seals in the foreground. (Photo. by X. MERTZ.)

Fig. 2. View looking East across the Boat Harbo~T, Cape Denison, showing the rocky
ridge on which the Magnetograph House and Absolute Hut were erected.
The locations where each was subsequently built are marked on the plate,
where M indicates theformer and.'\.'the latter. (Photo. by J. F. HURLEY.)

PLATE VII.
A view taken on the Bay Ice (frozen sea sllrface) at Cape Denison, looking south over

the, frozen' Bo~t Harbour to the rising slopes of the inland ice sheet. 'The
dark peaked mound to the right ofthe foot of the "Wi,reless " mast i~ portion
of the roof of the Winter Quarters Hut protruding from the snow drift. The
rectangular-shaped structure 50 yards to the left of tl{e base of the mast is
the ,Transit House for astronomical observations.' The Ice Cave (Station B)
is indicated, by a bull's eye on, the slopes liear the horizpn, just to, the right
of the top of the mast. The black specks well up on the ice slopes to the
right of the mast ar<: men walking up from the Hut to the Icc 'Cave.
Photo. taken, on one of the very rare calm occaSIOns III Spring, 1912.

(Photo. by D. MAWSON.)
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PLATE VIII.

Fig. 1. C. T. Madigan ex~iwating a pit in compact neve ice for the purpose ofmagnetic
observ;),tions. By throwing t4e excavated 'material to windward a very fair
protection against the wind can be secured. .An incident on the Eastern
Sledge Journey. (Photo. by A. L. lVIcLEAN.). . , .

Fig. 2. Station IE, at "Cathedral Grotto," the Eleven~mile Cave. E. N. Webb
observing with the dip-circle on ~he plateall- ice protected by a pit-an~-screen

.. shelt\lr.. September; 1912; temperature _25°F., .and wind velocity 60 miles
per hour. (Photo. by A. ~. McLEAN.)

PLATE IX.

Fig. 1. The' Rigorous Weather Conditions at Cape Denison are illustrated by ~his

photograph.. In the winter a coating of ice quickly forms around the face.
In "thick" weather the entire face quickly becomes covered with a mask
of ice. (Photo: by J.F.l!URL,EY.) .

Fig. 2. Station 7 on the Antarctic Ice Plateau, 70° 36'7' S. J;.at. and 148° 14' E. Long. ;
301 miles S.S.E. from Winter Quar~ers, Cape Denison. The nearest station'
to the Magnetic Pole, occupied 21st December, 1912. R Bage standing near
the tent, E. N: Webb observing in the distance behind a pit-anci-scr~en shelter:
(Plwto.by J. F. HURLEY.) ,.'

PLATE f.
Fig. 1 and 2. Field Service "Magnetic" Tent of the Department of, ·Terrestrial

Magnetism, Carnegie Institution.' A. L. Kennedy makes observations on the,
Shackleton Ice Shelf, Queen Mary Land. (Photos.' by M. H. MOY.ES.)

. ])g. 3. "Magnetic" Igloo for absolute-observations and' continuous visual records
at'" The Grottoes," Shackleton Ice Shelf" Queen Mary Land. ,(Photo. by
C. A. HOADLEY.)

Fig. 4. A. L. Kennedy excavating his instruments after collapse of his ".Magnetic ':
Igloo during a biizzard. (Photo. by A. D. WATSON.)

PLATE XI.

The vicinity of "The Grottoe~," Shackleton Ice Shelf, Queen Mary Land. In the
foreground, on the left, is the" Magnetic" Igloo (partly buried). From it
extends a line of bamboo, poles carrying a' guide line (very useful in thick·
weather) to the livil~g hut. The pyramidal roof of the latter i" "een projecting
from the neve surface. (Photo. by F. WILD.)
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:gAUT II.

PLATE XII.

\vesterly Declination Diagrams, Cape Denison, AcIelie Land.

pj,ATE ,XIII.

"Horizontal Force": Diagrams, Cape Denison.

'PLATE XIV.;

Vertical Force Diagrams, Cape Denison.

"PLA'l~E XV.

Inclinatioil Diagrams, Cape Dcn'ison.

PLATE XVI.

North, West and Vertical Components for all Days, Cape De'nison. '

PLFE :X;VII.

'Vector' Di,agrams 'derived from the North,' 'Vest, -il.llcI 'Vertical' Diurnal Inequalities,
Cape Denison.

PLATE XVIII.

Graphic Comparison of DiunwJ variations' at Cape Denison, AcIelie Land, and at
Cape Evans, McMurdo Sound, Winter 1912.

*.Note that thc.ortlinate scn)c. in Tables Xnf, XIV, XVI, XVII, alld XVllI is· in terms of gamma" though the
hciroglyphic printed in the actual tuLles iIi seme cases morc nearly resembles the letter" V."

- ,

, '
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rr]~l~RESTRIAL.l\iAGNETISM.
PAWl' 1.

FLELDSURVEY AND REDUCTION OF lfAGNETOGRAPH CURVES.
BY

EIUC NORMAN WEBB, D.S.O.,' M.C., A.C.S.E: r(N.Z.), A.l\1.INST.C.E.,

Chief M agnetieian to the ~ Expixhtion.

'CriAPTER 1.

INTRODUCTOltY llEMAHKS.

1. ,ACKNOWLEDGEl\lENTS. "

UPON return of 'the Australasian Antarctic Expedition in the year 1914, the tedious
work of reduction of the magnetograph curves was tmdertaken at Christehurch,' New
Zealmid. This decision was influenced by several .circumstances, such as facilities
made available at the' Christchurch Ob~ervatory,'and the fact that I, myself, was
eng'tgec~ at the time at the Canterbury University College; also the assistance and
interest in the work afforded by Profes'sor C. C. Fan, D.Sc., of Canterbury University
College, and Mr. H. F. Skey, B.Sc., Director' of the Magnetic Observatory,
ChrlstchureJI. '

It' Wi'S arranged th~t the bbubtecl chh thus derived from the reduetiOli of
the emves would then be forwarded to Loildon for analysis and diseussiOli by the
eminent' m~gnetieian, Dr.' Charles Chree, F.ll.S., &c., Supei'inteildent of the Kew
Observatol'v..

• J

Dming the btter.p'lrt of Ull'! and during 1915, the work of sealing curves and
preparittion of data for thereduetion was pr~eeedcd with, but ill September 'of the

. latter year, as that portion of the reduction whieh it was esselitially desirable should
be carried out by the' aetual observer had been eompleted, I enlisted with the Royal
Australian Field Engineers for the period of the wal'.

The supervision and direetion of the work of l'ecluetion of .the magnetograph
eur'ves; whieh ,vas carried on under great disabilities during the war, was undertaken by
Professor C.·C. ,Fan and Ml'. ,H. ]1'. Skey. So that, for the organisation and control
of many aspeet~ of the i'eduction \v'ork, a~ wellas'for the ~lueidation of many points
uncompleted by .me, .this publication. is .undcra large .debt of gr~titudeto.these. two
gentlemen.

.,
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For the' carrying, out of the tedious and arduous work of scaling, converting
to arithmetical values, meaning, &c., equally warm expressions of gratitude are due

,to Miss R Smith, M.A., and other Physics students of Canterbilry College, who so
enthusiastically gave up their spare time for the purpose.

The collection and compilation of the data colnprising the first part of th.is
work has been car~ied out by the writer sllce the conclusion of the war and parallel

, ,

with the claims of everyday' business. Hence, one cause of delay in bringing this
publication to a final issue will be at least partly understood.

'l'h~ A.A.E. has to acknowledge a very great debt for the assistance afforded
by Dr. L. A. Bauer, Director of the Department of Terrestrial Magnetism of the
Carnegie Institution of Washington, whose generous loan of instruments, &c., greatly
assisted the '~rganisation of the magnetic work by E. Kidson, M.A., 1\'I.Sc. (O.RE.,
Capt.R.E.), Observer of the Carnegie Institution; , Dr. J. 1\1. Baldwin, Assistant
Director' (later Director) of ,Melbourne Observatory; , and Mr. P. Baracchi, until
recently Director of Melbourne Observatory, who collectively trained the Expedition'

'observers, carried out intercomparisons arid supplied invaluable advice:

I welcome this opportunity to record the warmest appreciation of the untiring ,
and conscientious effort of the late Capt. n. Bage, RE., Itoyal Aust. Engineers, who
conducted the inagnetic observatory in Adelie Land so successfu.lly during the last
nine ,months in the face of many severe handieaps; (Lieut.) A. L., Kennedy, B.JjJ'.,

'who conducted the magnetic work at the Western Base (Queen Mary Land), despite
much of difficulty and di~couragement, also deserves specially warm conimendation.'
To (Capt.) C. T. Madigan, M.A., B.E.,· (Capt.) F. H. Bickerton, M.C., Mr. G.' Dovers,
and Mr, W: H. Hannam, who carried out vai'ious programmes of observational

'work, and to (Capt.) J. F. Hurley, and other members of the 'Expedition WilO

assisted' in innumerable ways, and whose whole-hearted co-operation was the key
to success,' I tender humble and grateful thanks.,

Lastly, I would express my indebtedness to, and appreciation of, " Dux Ipse,"
Sir Douglas Mawson, ICB., O.RE,.' B.E.,D.Sc.,·F.R.S., whose conception, organisatio~,

sustained synipathy and enthusiasm 11ll1de possible whatever was accomplished.

2. EXTENT m' PROGRAMME IN TERRESTRIAL MAGNETISM.

The Australasian Antarctic Expedition's programnle, of proposed observations
in 'l'errestrial Magnetism, as in most oth~r pertinent branches of science, was a large'
one. In fact, it was perhaps as ambitious as any.

As a member of Sir Ernest Shackletoll's Expedition, Sir Douglas Mawson, in
company with Professor Sir T. 'V. E. David, F.R.S., and Dr. A. F. Mack~y, had made
a journey-then a record for unsupported man-haul sledging-to the South Magnetic

. Polar Area in 1907, approachIng the Area from the east and south. It was therefore
natural that on the Expedition 'which he had 'organised, Dr. Mawson should wish to
extend the magnetic survey in the vicinity of the South Magnetic Pole. This factor
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, actually influenced the formation of the plans of the Expedition considerably, so that
it was, determined to place the Main Base as nearly as circumstances would allow
directly north of the 'Mag'netic Polar, Area' (Fig. l' and 2). Here a magnetic
observatory was to be established, a:nd from this base a journey was to b'e made to
the Magnetic Pole and also both east and west along the coast, as complete a
magnetic survey as possible being carried out by all parties. In addition, one or
two other bases were to be established further along the coast to the west, and
these al~o were to make complete determinations of terrestrial magnetic force.

o

Fig, 1,·-·The South Pole Regions.

Thus the Magnetic programme j comprised (a) an extensive scheme of Field
Survey work, and (b) the conduct of an Observatory with self-recording magnetographs.
The \~ork in both phases \~as likely to present both unusual phenomena and unusual

•difEculties.

3. TRAINING O:F OBSERVERS.

·For the tramll1g of observers in field observational work the Expedition is
exteilsively .indebted to the Department of Terrestrial Magnetism, of. the Carnegie
Institution of Washington, D.C., U.S.A., and particularly to Mr. E. Kidson, of the
staff of that institution.

II'0624':::C'

, "
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Also as accessories-

'f,vo pocket chr~nometers, one watch, and one observing tent complete. (See
Plate II, fig. 1.)

.'fhe magnetometers Nos. 6 and 9 '.vere of the standard field type used ,by the
Carnegie Institution, and were arranged for setting up either a four-inch theodolite or t,he
magnet~ineter, on the one set of legs. (See" Land Magnetic Observations? 1905-1910,"

by C.I.W.;' for full description and illustrations.) In the magnetometer the magnet
was suspended by a fine phosphor-bronze ribbon in lieu of the silk suspension commonly
used in the Kew pattern instrument.

Provision of a more efficient and satisfactory lamp for illuminating the
suspended magnet is the only recommendation one can make for betterment of these
instruments.

The land-pattern: dip-circle, No. 178, was furnished with foth dip-needles and two
total-Intensity needles, with the necessary fittings for deflection experiments." In
addition, a declinometer trough-needle was provided, so that this dip-circle was almost

. ~

a universal instrumenil. Actually it gave very good results in the Antarctic, the only
improvement that might be suggested being the provision of a removable glass front
,vhich could be more easily wiped when fogged by condensation and freezing of moisture
from the observer's breath.

, in the Antarctic the head belonging to the dip-circle tripod' was fitted to ~he legs
of the theodolite (Cary three-inch) carried subsequently by the Southern Party.' This
had s~veral advantages (a) of considerably reducing both weight and bull~, (b) illcreasing
compactness and handiness, and thus reducing the time of observation, ((; )so reducillg
the height of the' instrument that it could be accommodated in tlie ordiilary sledging
tent. The' fitting was'made by scre\ving a zinc nut to fit'the thread of the theodolite
legs and riveting t~e tripod head Oll to the nut. This lllade a very satisfactory, firm
job, and was ensured entirely non-maghetiG. '

The Lloyd-Creak circle, No. 169, was furnished with four dip·needles and four
intensity needles and the necessary deflection fittings. It was fitted with a declino­
meter trough-needle, and, as it also had a telescope fitted to the vertical vernier arms,
it constituted a universal instmment.

The chronometer 'watches proved satisfactory, but at times suffered ,somewhat
from th~ extremes of temperature to which they were exposed. They were compared ,
daily with the standard chronometers and always before and after observations.

, '. .. j"'. .' :
, .

In addition to the instmments loaned by the Carnegie Institution, a 'lllllllber
, 'of theodolites, 'chronometers and half,chronometer watches fOJ'med part of the general

equipment of the Expedition., A land type, dip-circle was loaned by Christchurch
(N.Z.) Observatory. This la;tter is designated B12 in the tabulated results.
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_:.This latter instrument was made by Barrow, and was furnished-with two dip­
needles only, so that no intensity.measurements were. possible with it. During the
first winter in the Antarctic, a large trough-needle was fitted to this ·dip-circle alid
standardised as a declinometer, but, on account of a defective pivot, this needle proved
unsatisfacto~'Y and declinations for combining .with the dips, obtained .with .this
illstrument .were secured by means of' a two-inch compass needle. atta~hed to a', Ca~y
three-inch theodolite. '..

The theodolites comprised the following :-

One six-inch by Cary with micrometers for use at Main Base for time and latitude
determinations, &c. This lnstrument gave good results, but showed that micrometers
are entirely unsuitable for use in high latitudes, where it is necessary to work in v~ry

low temperatures and relatively high winds. The micrometer screws, though fitted
with non-conducting covers, froze to one's fingers, or were so stiff that at times it beeame
almost impossible to work them.

Several three-inch theodolites with the telescope overhung on one end of the axis
anc1with the vertical circle on the' other. These "vere by Cary, \;ery compact aild robust,
and thus eminently suited tO'sledging requirements.
." liJ'T

Several.three-inch theodolites of standard transit type by Negretti and 'Zan?-bra.
These were made largely of aluminium, in order to reduce weight for sledging, but were
not so compact or robust as the Cary instruments. Actually they proved rather
fragile for sledging eonditions. They were fitted with fOUI' ..inch trough-n~edles, which
gave very good determinations of decliJHttions.

A twenty-ineh transit telescope also was installed at ,the Main Base, and with
this, in conjnnetion with wireless time signals, the longitilde was ultimately fixed
verv' aeeuratelv.

01 ,I,

.During the winter, a forin of declinometer was eontri ved by Biekerton m
collaboration with "Mr. P. Correll, who acted as Mechanician to the Expedition. This
consisted of a trough~needJe about four inches long mounted on aJ~ alidade carrying two
\T'uniers for reading horizoi~tal angles to abqut 10 minutes of are; and sighting :vanes
for laying on the sun, or on a marie The alidade arms moved over a graduatedeirCle
of nine inehes c)iameter, the graduations being cut in an aluminium plate. This instrument
was usel,l in eonjunetioli. with a sextant with an artificiaJ horizon, and by combining
'attitl1de~time and time-azimuth observations, quite useful reSlllts were ,obtained.

Six standard chronometers were kept in action at the Main Base and two at
tl i "\',' I .' ..'

the Western Base. Of the six: fQUI' were mean time and two sidereal clocks. All
chronometers were intcreompared and corrections on G.1\1.'1'. computed by ,previously
det~rmined rates and an approximate assumed, longitude every morning abOlJt 9 a:m.
L.J\'LT. observations were nlade periodically as \,"cather perinitted. By this means
clock rates weni pretty thoroughly ehecked.
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(b) P9m.pletf'ISt~ti01t witl! Dip-Circle a'l'fd J;heotlol·ite.

L A~i.ll;l.llt'h !llld lo!!git~14~ (theoq.olit9).

~. Declim~tion with declinometer attachment.
. ,- . .. '." - .. - : . ~ ~.' , . \ i .;. - .'. .. .. -,

~. D!):l with t1vo oJ: f9~I: 11.~g4j~~, Qne, polarity,

t. LO!lded q,iP:
'5. Deflections.
• ' .- - 0"-"'" '.

6. Loaq.eq dip.

I .

TR~ !ih,n},nRm~t~r~ ~vef~ !~eBt qn l!, .~P.l)~f ~RW~IRS th~G~~}~If) fit th~ ji1ying hut
~4l}f~ t,h~ temp!lJ~t~r!l ~yg~ fairJy QVPH? ~n~ kGpt Yl)!'Y ~9RP. r~t!3s, . i .

•. . 0 ". ' I

'¥pr G~p:Y!n~ time on- sle,q.~ingjolmleY!?, sp~cia~ly lnade half-cl)rpIW!H!3t13r
~~tc~l).s W~fQprovJd,e~, th,13S~ b~Ill!SG~reflJlly !,lj.tedlj.glj.Jl).st standarc) ,cllrO?Wlllet13!'S
p~f9!'~ wnq. !J<ft !3r , and phecked, l!S p()~sible whi~e sledging.' 'PW,S!3 prov~d @ly itojer(tbly
". • : •. ,:" '; ...,' 1

!!!tti.sf~pt9ry, c9n~istep.t rat~s §el~o1p. 'b13jP.~ secured OV13!' e~ten~!3!i perioq..s ofPWr13 t4!!n
a week or so. . I

5. ~METffODS OF OnSE!W4TION.

. r~e mgt}Io4s awl proP1341lres ~(lopted fo~ Fi13lq. Obs13Fati.oJ).s\y~r~ ~~}()se laid
4Rw~ BY tn13 pep;:trtlllent of Ter~estrll!l 'll'!'l~gnetlsm of tIle C!!plegJe lnstltutl?n. (For
fRH 4~s9rippi(H1 :~e~ Lanq Mag~feti(JOb~?'~)rlti~s1 I~P6-19l0, by OJ·W·) These, III

. P.ff13f. \yj3ri ~s foll()\ys ,- '

(a) Gompletq Station with Mdgnetometl.3! H1l4lJ.i]J-Dir,c!f!.

~. 4irlim!ftJ1 ~l1q l()n~itU(l~<-l)j!Sht .s13tt!ll.~S JOl~ s~m.
. - /". I

~. :peG)in!ttiol1~fo!lr re~~)il1gs lllagpGt grect Nld fonr !l1agnet inv~J:t13cl, regqing mark
before and after.

g. Q.sgW~~iR,n!l.~me;U! ()ft~!l ~MenJ1im!tipl1.s of time f~f fifty f5wmg.s· I

4. D~fl.e,9t!0?lS at two d!s~ances 35 c.m. ~nd 400 c.m., two §~ts of detenp!Il1ttiollS .
j1t ~~ch distance. I .

5. Oscillations-repeat 3.
,

6. Deplination-repeat 2.

7, ~~Fit~4e-incln(lil~g ojrclllf!-meJ:iclja:l1 COlll):ll!~atipp,

8. Dip with two or four needles-eight readings of each needle b~f9re ~hal~ge of
poJarity,~i~11t readin!Ss of each n~e('Pe after. l\'If!gnetic illeri(lian deterJllin~d
;'vjt lI q.!!dinrmeter trough-p.~13dle. !
lo l . .' _ , l

• I

.~'4~iF'nth ~ml l()p.gitt!~ll! l:fS Retore b1.!p with Slln oJ). oth~r side of 11wri1jan,.

19, E9)t1l'1 of l!)1gles to prominent ?bje,cts, s#.etch alld qe,scriptioll of S~!1tiol~~
. . .1

,
i
i
I

" I
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'i. Dip with £'''0 or fOlir iiee'cii~s aft~f c:lJ.~h~ of palafitj.

8. De6iinatioll as in 2.
. . .

9: Latiti.id~ (t:heodoii~e):
- ..... ,. ...

.10; Aiiill1ith and 16figitlide as in: Ii but #itii sun oR other sia~. of ffi~HaiiHj
(theodolite) ..

II. Rolind of ~ngles to promiileIit obj~cts; sket~h alid description of statioii.
• ," ' .. ,":'~'" '" 1 .•,", ~.•• '\.~_ ~"" J.! 'I,' -.\ o.J '. "Jl

Altetiiatively; in·. very high inaf§!ietic liititiides :3 and "1 w~h:i to be
ex;tended to coniplete detetmi,hatibns of ~iP In t\\'o plahes ~t figHt ~ii~l~~i ff8lli

'. .. '.. ..' .... ' " ," '" .., .... " - .. ' .. '~... ,'.
which the ttue dip aiid meridian coilld be cOiiiputed.

'this; however; 'i"as ciil.iy tesorted to at tke fatthest' south staiiSIi. !\.g;
Iii lill cdses; .tHe ttough-iieedle gave very good deterniiiiatiOri 6£ the m:i~H~iiii
meridian.

(6) Dip ahd jj'eclifiation iYiiiy·--jJi'p"Oircle anti jiiieod8 ei
i. AZliliiith ahd lChigltiicle..

2. DeclinatIon.

3. Dip with two needles.

4. tilMtiide.

(d) DeclinatilYl~ only with improvised Declinorneter and sextdnt.

I. Time-altitude to correct "'atch to i.M.T. and for longitude (sextant).

. 2. Tirile-azlllluih settings 011 ~tih a.gaiHst tihl~ of W~t6k' to d~tHiHiiJ:f azimuth
of ihITr'K:

3. DeciHiatioli.

4. Latltilcle;

(c) and (d) were adapted from the Carnegie Iristitution methods...

The fcillo'iving oonventions have lieen adhered to throughout in recording fWd
, .

observations :.e-. .

(a) All beatings arc referred to the soutji point through 'i"est a~J rioftH
(b) Basterly declinations are 'V'ritten ,,,ith + sign (,0°.:..180") , westerly ",ith .:-.c. sigh.

. .
(c) Dips with south end down are written with _. sign; ,vlth north eild down

+s~n. . .

6. STA':N.b~~.iujisATJO:&' OF' :tNSTRU~iENTS: '

. . Aiithe Carnegie I1istitritlon lnstrunlents suppfi~'d ~,,€re Milipa:r'!i'd ~itH ~~Jid~id·
insttum~Iltsln ,,,ashingtori ,,'ithin iline moIiths .?flea~iIig f6ftM Aiit~fbWh ~~d} iii
adclltioli, careful intercomparisons f5ei,v'~'eIi the- Exp'edltloH outfit ana t.!I~t, 'tf :Nfl': Eo'
Kicison, of the Carnegie Institlitloh, 'ivei'e ihacle' at H615lift irlifu~di~tei~ ji;MO'f~ a€:p'~itii{€

. .
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of -the. Expedition. Mr. Kidson's instruments had previously been interepmpared
with the Melbourne Observatory equipment, so that complete control was thus obtained _
At each intercomparison, _observations were carri~d out sim~lt~neously and Istations
'yere interchanged. At Hobart _the grounds of Governme.nt, House were ~lsed, for
the 'purpose, while, in' Melbourne, the intercomparisons \vere 'carried 'Olltl at the
Observatory. I

, , . I
On return, the instruments (excepting one dip-circle, which had.to be abandoned)

were again il{tereompared at Melbourne, while the dip-~eedles of the abandolled dip­
circle were tested in vVashington. An :unsuccessful attempt to recover both this and
the~~ristchurch .circle, whicl: also had to be abandoned on account ,~f ve~)~1 adve~se
condItIOns met. WIth on the ,Eastern Coastal Journey, was made the 'followmg sprmg
by a- 'party 'lmder Dr. Mawson's leadership, However, so 'much snow had fa:llen and
accumulated in'the interval that both caches were lo~t to sight. I

I
It was unfortunate that no comparisons were possible with the dip-ci~de used

- on the sledge journey south to the vici~ity of the Magnetic Polar Area, as ilO control
of the intensity constants was obtained subsequent to the intercompa~isons ai Hobart

. t d t -, Ipnor 0 epar ure. - - i
, ;. i '

, " Instruments other than the abovenamed were standardised at the AbSOhllte- Hut
Station at the Main Base, this being mainly for declination instruments.. . ...

, -, - I

7; "RECORDING SHEETS; SUMMARIES, INSTRUMENTAL CONSTAN,TS, &c.

- In addition to the instruments, &e., the Carnegie Institution supplied a complete
3election and stock of printed recording forms for all field observations, and tl+se were
used throughout. The great advantage of these forms - was that they Iensured
l!niformity, considerably facilitated booking and computation, and ensured the omission
of nothing. - j -

- - - , - , ' " ~

Copies of General Directions tor Magnetic Obsel'val'ions, notes f<3garding hlCthods
of observation under the condi~ions likely to be met, tables to facilitate COl11puting;
and constants of the various instruments were also supplied in duplicate. i. -,,

Theodol1:te M agneI011wl,er, No. G.-Scale value, one division =: 1'48'. I
i

Deflection distances' at 20°C., 30'0124 c.m:, 35·0073 c.m., and 40·0077 c.m.;
temperature coefficient, 0·00046 pe~ degree centigrade; induction coefficicnt, JL 1= 4'47;
distribution coefficients, P = + 13·6], Q = - 351'5; logarithm of 1110011ent of
inertia' 6flong magnet and stirrup system at 20°C. = 2·38517: corrcctjon for dbserved
deCliria;tionsis + Q'2'-to be applied algebraically. The correction to observed Ii~rizontal
intensity' determined in November,' 1911, was + 0·00081 H; the correction detenllined
at: Melbourne' in: April,' 1913,' was + 0·00071 H.' Since the first value result'&d from
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,compari"olls ,with ,t~vo ·instruments and· the last from comparis~ns with one instrument,
the first .value is given the weight of two against the .weight of one for ·the second;

. accordingly the weighted mean adopted is -+- 0'00078 H.

Theodolite Magneto1Yl.eter, No. 9....:-..Scalevalue, one division - 1~48'.

Deflection distances at 25°C., 30'0155 c.in." 35'010 c.in., and' 40·011 com:;
temperatnr~ coefficient, 0,'00044 per degree centigrade; induction coefficien:t, fi =
4'03; distribution coefficients, P ,;" + .15'01, Q = -- 468; logarithm of moment of
inertia ,of long magnet and stirrup system at 20° C. = 2'38019. The corrections as
determiilCd at Washington, and confirmed by observations in November, 1911 and
1913, are ill'declination + 0'7', and in horizontal intensity -:- 0'00018 H.

Barrow Dip-Circle, B-I2.---Hesults obtained with needles 1 and 2 are accepted
without correction for dips between 86° and.' 89°' S.

Lloyd.Creak Dip-Circle, No. 169, was a universal instrument for reconnaissance
work, and was fitted with a small astronomical t.elescope, and a long compas~ needle
mountec~ in a closed case with a glass cover for declination' observations, as 'well as an
arrangem.ent for determining v::lilues of total intensity. All astronomical observations
on. the, Eastern Sledge Journey were made with this dip-pircle.

. .
The agate bearings for the needle pivots had beendesignedorigiilally for use

on,boardship, the. knife e.dges of the land pattern being replaced by jewel cup-bearings
in. which the needle pivots rested. To overcome the increased friction of these c.ups,
:1, small brass pointer on top of the circle was agitated by means: oia corrugated -iv.ory
scraper. Difucltlty was experienced.in keeping these agate cups free from frost, which
f~rmed inevitably as soon as one's hand was inserted into the case, and the needles
could not be induced to swing freely. The Carnegie Institution.decidedin i914 that
"this instrUlllClitwas found generally an unsatisfactory type for, polar 'York, owing

· to the formation of frost in the jewel bearings; 'for this reason it was also necessary
to reject the observations for total intensity made with this instrument." . (p. 18, Land.

· Magnetic Observations, 1911-1913.) The dip-circle is described on p. 7 in La1id Magnetic
·Observations, 1905-1910. '1'he long trough-compass c?ose, which was attached to the
top of the cire1e was fitted with sight vanes. Using these sigllt vanes; in co'njunction
with the telescope attachment for far distant objects, rounds of angles were rea~l

rapidly and referred to the magnetic meridian by reading the horizontal circle setting
for magnetic north.. Apart from the jewel cup-bearings mel~tioned above, No. 169
proved itself a very satisfactory and handy instrument.

Corrections for dips between 68° and 78° south are, needle No: 5, + 0'2', needle
No.6, +0'6', applied algebraically. Corrections to declination, (a) when .mari( read
by telescope -3'8', (h) when mark reaa by peep sights -'2'2', the latter correction
being obtained from observations made during the Expedition on 6th and 7th August,

.19.12.

•

0"
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.Dojjer' Dip~bird~; No; 178.--"flie corrections adopted for the variou~' needles
aild dips are fndicated iil the follo,Ving tabulation :- . i

" •. -' 4 .:.,~.. __ ., _. _ _ •

No.7. ,I. ,~o. 8.Dip, No. 1.
I.

No. 2.

- 62~ -3,0 - ;j·8
- 65° -3·7 -'- 3: i
- 70° .:.... 3·8 . ..:.. 1'7
- 75° -2'5 -0·7
-- sao -1,0 -0·2
- sr.; +0·9 -0·3
- lio" -0·3 (J·O

-3,6
-3'6
-' 2·6 .
-' l·r.
-i·2
-1-1
+ 0·1

..:.. 4·4
·-3'3
-' 2·7'
-:H
-' 2,~j

...;... 2:5
+ 0·2

i,
: "

I·

I

i
(
;
I

I,
• I

Staiidai'ds
I

!

. All co'rrections are :bitsed' 011 the provisional liiternatiohal Magiletic
of the Depa:i'tmimt of Terre'stri~l l\1:agrietisn of the Carnegie Institliticlll.

I .
The correction for values resulting from needle No.3 deflected by No.4 is +2'0'

.' , -. '. • . I
for dips between 62° and 90° soutH..

. 1

. The logarithm of the total intensity constant for needle-pairs 3 and 4 Iadopted
fbi ail observations is 9'55301.' . :

". : Values of declination observed with the compass attachment require a c~rrectioiJ.
. f ' . ,

~~o -.-.2'5·. . . . :.. . I
I

111iscellaneous.-V~liies 'obtained ,vith the three'iIich Cary theodolite On the
Eastern Sledge Journey are accepted without correction;

DeClinations obtained' \vitli the iiliprovised dedihoiheter are also accepted
without correctioh: The degree of accliracy iriboth cases is of a considehi.blY lower
order than that obtairiing \V:ith. the use ofeitli.er magnetometer or dip-circle I,compass
attachrtient. .

. i

" .. i.

• I

'.. ,

J
I

I
I
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FIELD RESULTS.
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27:

. 1. M~99VA~!!'1 ISJ1AND. . .

The SoY. " Aurora'! finally !~ft Il~b~rt on 2nd Pec~mber, 1911, and, after a
stor~y passage, made a lanqfall on ~h!3 sout)i-west conwrof the r'ocky Subantarctic
land, Macquarie Island. (See ¥1ap :ri~: p.) A p!1rty w!3np ashore ~t C~roline Cove, the
only, approach toa harbour on the 1vest GPfLst, anq. 3: set of ~agnetic observations was
secured.

. I

F.ig. 3.-:-,Map of Macquarie Island.
. , • " '.' • ~.' -. I '. -,

Oaroli1'!'e C.ove.,.,-Tp.\l..stl!!tjon occllPied is S1l9\\'U ill t4e sketcll pl,ap. 4e~~wit4, JJ:igo1o,
and pp.otographs {Plate I and Pl.ate II, fig. J)o' It 'yas pl,aced on a s.om,e}yh,at pea~y bepcJ.!
above a'sand and shingle peac!]., ,at t~\e .foot of ste,ep h~ll.so. It w,:yi !1b..o~t 10.0 fee~ f!om
the seashore, about 1Q· feet ab.ov!3 s,ea-Ievel, .alld ahout 8.2 t~et frolll two lljorge iro!} ..

"
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28 AUSTlMMSIAN ANTAI<OTIC EXPEDlTIOK. I
boiling-down pots abandoned by sealers. At the entrance to Caroline Cove are

I ,

several reefs and isolated rocks, and the true bearing from the magnetic station of
, " I

the most seaward pointed rock on the right of the inlet mouth was 169° 35'6':.

, 'r)' • I
,~ ,

,~ !

~ I

I

\

I
• .' . ' . i

, , ' FI~' 4, . I '
North End.-At the north en'd of the island one ,complete main station, de~ignated

A, and three subsidiary declination'itations, B, C, and D, were occupied. The Igeneral
disposition of the stations, together with their relation to the surrounding features
is shown in the accompanying sketch plan, fig; 5, and by the photograph, Plate II, fig. 2.

• " • I

Station A is at the junction with the mainland' of a sandy and boggy spit, whicl,
connects the high semi-'detached promontory, Wireless Hill, with the mainlanc} to the
~outh. It is 199 feet west of the shore line; 160'5 feet east of the north~easti corner
of the newer of t,vo sealen' huts standing under shelter of a rocky ridge, which extends
north~eastward into tlle":spit; '17ll feet south-south-west of south-west co~ner oj
corrugated'iron shed, ,used, as a digester-house by'We scalers. The station is hmrkecl
by a wooden peg, 3. inches by 2 inches in section, set with the top just benel\th the
surface. :True hearings :-Nearest corner of llew wooden hut, 82° 10"4';' sou~h-west
corner of digester-ho.use, 191° 23'0'; nearest mast of wireless statioil, 206°1 19'9";'

, poin~~d rock off coasti~l Ha~selborough Bay, 2360 02'3'; , Suga~'1oaf Rock at 'I,Finger ,
, and Ihumb (Nugget l'omt) rhstant ahQJlt 3,400 yards, 354° 56'9 . I

I

I
I
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30 AUSTRiALAiSIAN ANTARCTIC EXPEDITlON .

Statiem B is about 120 yards south of A, in the direction' ofSugarloat Rock.
I

Sta'ion a is 220 yards north of A, in line with A' and Sugarloaf Rock.j

Station D is on a rock 200 yards from shore, and about 400 yards fro~ C, from
• • • I '

whIch It bears 1710 52'8 true.

. TABLE I.

The results for ~acquftrie If:1land are giv'en in. Table I. I

I
The rock formation throughout tp.e island is dominantly compose~'of basic

igneous for~ations-gabbro, serpentin(j, tachylite, and palagonite. This fact, together
with tp.e r(jsQlts from the several stations, points to the locality being but little:distnrbed
~agiletically. .' • ... ;

I
I .

i
I
!
I

Observational Results.

l\1:acquarie Island.
,

-.
I !JU:i.trulllonts.Declination. IncllnaUon. lIor.lntellsit)'.

Long.
Ob8'r.l3tatlo~. Latltude. Ea.fl" Date.

Local Mean ~ime·l r..~LT·I· I I+g.rj Dlp.Ci·rclc.of nr. Value. Value. r..M.T Value.

.

h:
I .. .' . 1911; h. Ii. h. . h. . h. h. r

North End Isthmus, .t ... 5< 30'!~' 15857 Dec. 13... 1),2,11,7 18 33·8 H. 14·-1 •.• '7/.'50-0 S. 10-0, 1l·2 ·13986 I 9 178·12 W,{'K
North End Isthmus, .n ... 54.30'78. 158 57 Dee. 15... 10-4, 10·7 ... 18 OJ·s E. ...... ...... ...... ...... IOU ...... BXW
North End Isthmus, a ... 5< 39·7 S. 15857 Dec. 16... n·R. 12·2 ... 18 24'0 E .. .. .... ...... ...... ...... '169 ...... AJ.K
North End Isthmus, D 5< 30·7 S. .15857 Dec. 18... 1:H3

,
18 25·ft E. 169 ENW... ... ... ...... ...... ...... ...... .. ....

Caroline 00"'0, ••.•••...•.•...•.. 5< <6·5 S. 1i8 d7 Dec. 11 ... 13'0 ... ... 16 30'7:E. Hi'2 ... 77 56·4 S. .i3·G '" '13578 I 9 178·12 t;Xw..

. "

,I,.

I

I
I

I

2. COMMONWEALTH BAY, ADELlE LAND.-THE MAIN BASE STATION'•
I

After searching along the pack-ice for ~ week or so, a fairly suitabl~ ; landing-
place was found on the shores of Adelie Land on 8th January; 1911. This was a smalL

•. rocky promontory, later named C,ape Denison, jutting out northwards into a bay some
40 miles across, to which the naJ~e Commonwealth Bay was attached. . 1

.' I •

At C~pe Denison, ,~hich became the Main Base of the. Expeditiol}, iand was
occupied for two years, five stations in all were occupied as shown in the skE!tch. pla!l
herewi~h, fig. 6, and illustrated by Plate VI, figs. 1 and 2, and Plate VII. these are
referred to in Table II as Commonwealth Bay A, B, C, D, and K I
'. . . I

Station A was the Absolute Hut station, at }vhich determinations of the rllagnetic
elements were, made periodically fOF the purpose of st~lldardising the magm!tographs
which operated during a total period ,?f more than 18 months. I

The location of this station and. of B, C,' D, and E, is discussed at length inthe
I

report on the ,vorking of the magnetographs and on general conduct of the ~nagnetic

observatory, the whole of the results at station A being given in Table XII, ,,,hile' the
mean value of all the observations taken ·at station A is that given in Tabl~ II.

. I

i
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.StatioiL B w~s [~ ?uve exc~~ated in the blue ice of the glacier.a few degrees east·
of south, and distant 3,849 feet from A, and about 300 feet abC1Ve it. (See Plate VII.) .
The eave was about 1,700 feet frOIl'l, and 160 feet above, the nearest outcropping sign of
the terminal momine.

. It was desired to have a station as nea~ly as possiple free from any merely local
disturbance, and was originally'intended to attain this object by occupying a station
well out' on sea ice when the sea sho~lld freeze, over. Howeve;, during the thirteen
months of my residence at Cape Denison, on account of t'he constancy and 'violence "
of the wind and despite 60° (F.) of frost, the sea never froze over for longer than .three
days, and then not sufficiently for our purpose. In consequence, it was' hoped that
the ice cave would' provide a practically undisturbed station. The results 'of .
observations are giveil in Table II. '

Station 0 was ocdupiecI in 1912 before the" Aurora" left the Main Base, after
l&ncIing t,he stores, &c., for the party. It was situated on a rock ricIge a few degrees
south of west from station A, 'about 1,260 feet ,distant 'from, and about 20 feet higher
than, A. Decli~lation onl}' was obse{'ved, and the result is given in Table II.

Stat'ion D was a dip-circle statim!, about 130 feet east of station A.. Inclination
only was observed. (See Table IL) " . ,

, II"
Stat'ion E ..-A determination of H. only was made at the' magnetograph-house

site, ~tationE, a few degrees west of north ancI 171 feet distan t from station A. (See
Plate IV, fig. 1, and results in Table II.)

TABLE II.

Observational Results.

Cape Denison, Commonwealth Bay, Adelie Land.

'.

Station.

.

Long.
Latitude. J'~ast

of Gr.
Date.

Declination .•

. Loc, al )Ican I Value.
Time.

,

lUi ~. h. h. h. h. h. h. h. r.
A: ............ {jj' 00-0 R. 14~ 40 6 :J:l·OW. 87 ~.l·(l S. ....../ ·o:wnn 9. 178·e:~78 ...
B. ............ (i7 00-/ B. H~ 40 AliI!:. 2.. Hdl ... 1 :!~·.JW. 16':J, 17'2 ·030i! [I EXW

Au,:!;. n... 1G-2, HH, ···1 1 II':! \Y. Hi·8 ... 8i :,!.j·fI S. liS li8'12~ g~W

All:!. 12... If!"! 1 21:8 W. 16·5 ... S7 :!3'() S. 10';' ... '03063 178- liS'I~3 l~XW

U• ......... .. 67 00'0 S. H~ '0 ,'frill. 18 ... LO·5 ... ... j <Jl·;jE. " KXW
}). .. , 67 00·0 S. H~ ·10 F~~h. i'i ... .......... 1!'~ ... Si 2HlS. ... liS'I:! . }:KW
B. ............ l.ii 00·0 S. L,I:: 40 ~"al'. 11... 14'7,17'1 '0;>10;' !l RSW

. -3. EA~TERN COASTAL SLEDGE JOURNEY FROM MAIN BASE STATION. ,

•In the. sUl~nier of'1912-13 a number of very useful.st.at-ions were occupied by C. T;
Madigan, with a Carithree-inch theod~lite, carrying a two-inch compass-needle, and
the Barrow dip-eircle(BI2).( See Plate VIII, fig: 1.) The larger portion of this journey,
was across fast sea-ice, fi've of the eight groups Of observations being on this sea-iee
and, ,therefore, most probably' undisturhed, or only slightiy so. No: gear .for deep
sounding ,W[lS carried, .so that, determinations of depth were seldom posmble. By



, '

"

corhparisoii whit soundiiig¢ further west, the depths to sea bottoni at siiitioiis 3, 4; 5,
, 9 and 10 would prohiibly be about ioo fiithoills; ,viiHe, at 6, '7, 8 depths ""'oiiia probabiy

. ' . I,. . '.' '." .' ."". '
btHlver 200 fa~hoiiiS. Of the others; tWd ,vere eiii tlie Meiti Gliicier Tongiifi; aM one
on the top' of Mt Miirclilson: 'i%j resu:its are giveii iii ijiiible hni iiiid an the iiiiip
figured on page 37; ..

Stat'ion 1, Oil top of Mt. Murchison, at an elevation of 1,860 fe~t above sea-ieveL
This statian was iiboiit i 0 miies from the coast anti 6ii'tiie iiofth.;'\Vestcrn edge of Mertz
Glacier. Five miles, sbiith~West of' it stands Alifljhi Peak, iiiid theseiwo jjroiiiIUences
apP'ear to ,form biihvarbi agii,iilst the e:rodliig actIoii of the gladef, 'rherewi:i§ no rock
dtitcrop iit Mt. :MiirchIson, Hilt at Ailrora Peiii( ther€! was, a consideriible one. The
rock was a " highly qimrtzose gneiss, with black bands of schist nllliijiig through jt/i

while "the boulders all Weat:iier~ti a liriglit Nit! iind Were iiiiich pitted where ferruginous
iiliiierais \Vere leachee! olit:' , 'rhe ulldei'lyiiig rock of l\'It: ·lVTtifchisOJi Was probably
much the same in character.

, 8tdtiijn~ 2 iiiid 13:'---'L'lie iieit Were it serieS of oliser,iiitions at tWd stations
designated Nos. 2 and' 13 in 'l'abie Iita: Of these;' No: 2 \VaS ab6ht eleveii'tiiilestJh
it beiirilig 10° ,So of E: fiBm l\'It: Murchisoii; and No. 13 about 1 iiiile 1l00'th <;if 2: Both
were well out on tlle Mertz Olacief; ,vhieliis probably afloat at this,point;aJid:about

$.00 feet above se::i"leveL. .•. ":'~; ,_:- - '. :'" {",,';';' ,:" J";""~~" ""....-,.., "=7:.

,Stations 3 and 4 coiistitiite~i the'fii'st, gtoi1p-6hbsetvatioi~S oli'the'fl oe>ice,<,,;"Both
declination and dip were determined at 3, anciD again c1eterinined' at 4. Both stat-joiis
were about 14 miles off-shore.

Station 5 \vas placed on a high p'oi:tIoii of the Westel'll edge of the Ninnis Glacier
Tongue; 22 fnlles off-shore amI i70 j'eet above sea-level.

Stati(ili 6 \\'as oil the sea"ic~ off the eastei'h sidci of N'ihhis Glacier Toiiglie; 45 llliies
from the nearest poirit on the coast. '

Stations 7 a:hd 8 on the sallle sea-ice; and soine 35 miles off-shore.

D was observed at 7, aiid I at 8 ,,'hich was :3 miles oii a beiifiiig' S. 6° E: frolh '7,

Stations 9, iO and il.-fphis group of statioiis was occupied Oil the sea-ice in,
the region of iIotii Blilff, "'hich is a cliff 1;060 feet high by abolit 5'miles 101lg; consisting
of a sili of basic' igneous i'ock (colliiiiiuii eloierite) some 600 feet ti!ici, oil tije face; ·overc 0

lyiiig a saridstohe whichsho,ved haiids of ciii'boriaceoilS shales aiid coal. 'hie three
stations were Oil a be:l.rilig E. 13° N. froJii Hoiii Bluff, No. 9beiiig i 7~ iiilles; (lnd Nos:
10 ahd 11, 12~ and 4} iniles clistaiit resjjectivei}T. Dip observiitiollS \vere niade \vitii
twb ile?dles at 9, alldD. \vas observed lit IJoth i6 ana Ii:

Station 12.~One other set of Observations Wasseciired close to another large
coastal outcrop of rock at Peilguin Point; about i4 miles S. by E.'£fom stations 3 arid 4.
This r9ck was a coarse-graIned granite, rising. precipitolisiy'. 250' to 300 feet above
sea-level, ahd then thore sicl\vly for aboUt a mile at \vhich the plateau-ice overcrode' .

* 6624-E .
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TABLE IlIa,

Observational. Results '.

---- Ohs'r

J •. :"\I.T. I Yalue. ~ag'.r'J~)iJlCirc!c. __

i h. . t. I ~ I .

i l.ong:.

\
I

Declination.

Station. J,atiIUde'I' East, Date.

I
of Gr. Locn] )tean

I Time. Yalue.,

I ' I , I lil1~. I h. h, h. I 0
" I h hi,

Hor. Jntcnsif,)', 1nstrument!'.

. Eastern Coastal Sledge Journey from Main Base Station.
c'r~l

C'b[
CJ'~!

C'r.\!
0'1':"\\
lYf.'[
CD'
CT1\I

en!.
1.:'1':'\1
(rnl
("1'.\\

c'nr
ICJ'.\[

D12
lH

U\2

Il\
JUt

JH2
HI

.nl

Carr
C:lry
Cary
C:tly
Cary

Cllry
C;lry

1·\-1 880;',.(}f!,.

1l.:.: 83 17·1l~.

\L IO'\) ... Hi:\. 14'3 S.
\\'. 17·~ .. 8Hl::H:;.

E.
E.

n·.!
11'3

}.I·l Hi Kov. ;~1...111·8, l7':~ 1121..0 W. 15,2 ... 187 [,1-{i8.

IH J2 Xu". 23 1 11'; .:. lJ'3 W. I
HiJ ;10 KO\·,.:~s 1 ,.... 17,·.:.;.·..· 88 ..~ ~.:.';. s.

S<'\',2H"'1 7.. 2 .. , ... fj.! W.

I·Hi 02 ~'\0\'. :!!1 1 11-7 .. ·1 7:8 "', J ...

1.17 17 'J)P(~. ••... H·2 "'1 a·2 K lO·n.. 87 4:l':1 s.
.I 1$ :ll 11l(~.1'.! ... g·:!,lI.U ... 5·g J.:. 11-5 Si G;{';; 8.
Ug -I~ D~I:. 15... S'D ·Hl W. . .

148 49 J)ee: 15... ., I
t:--,0:?7 DCl:. W... .,
I!)O lfj" )·])er. ti.(· Is·b l

... • .• 1 l(H

II!! ~i' })\.('. 20 ... l~'O 1:;'~

IO!:).

l-I!I 0;) ;J:ln. l... 8'0
l~:~ :;'J! IJak 6 ... 18'1

1 07 Ifl'O S.
.) (j7 :?:~·s S.
a tl7 ~!'4 S.

12 117 36'0 S.
13 Ii; 24·5 S.

·1 l.lii 2~··1 S.
5 67 :.l2·f) S.
() ~- 67 :lS':!~'

fl7 MHl S.
8 Ii';' r.l·:! S.
!I 1~8 !lHI S.

10 OS l!H) R.
11 (;~ ~I·;d;;.

•

Western Sledge Journey, Adelie Land.

66 43 R. 13& 15

•, ..... ;...... ti7·Il ;';. 141 4l

l["~. I .
De(:. 30... 2I-;1 .. ,

1!1\'.:. I
·.1{11;.' 11... ~f)'l ...

... 22 4:; W.

10 ~;; W .
II .....

.Ded.

Ded.
.. '.

FHn

~'HJ:
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5. SLEDGE JOURNEY ACROSS , KrNG GEORGE LAND.

Simultaneously with the Eastern Coastal Sledge Journey, Dr. (now Sir Douglas)
Mawson took a series of 'observations for declination in the ,same region, but on an
inland route. These observations were rimde with a Negretti and Zambra three-inch
transit theodolite, to 'which a tro,ugh, decli,nometer-needle, fout' .inches long, was
attached. Geographic meridian was obtained from alt-azimuths and noon culminations.
The results are given in Table lIIb, and are plotted on the map Oil page 37.

. These values of,D. must be considered in conjunction 'with those obtained by
the Eastern Coastal Party, and the same remarks regarding c01mtry rock formation
are pertinent. The close agreement between the two series of observations, after
making due allowance for difference in location, is extremelygr~tifying, and, besides
indicating a tolerably 'undisturbed area, this fact also testifies to careful work on the
part of both observers.

These results, which wer~ preserved by Dr. Mawson during the terrible experiences
of his lonely return journey, after losing first one and then the other of hiseompariions,
form a very welcome and valuahIe 'ldditioll to the Expedition's observational results
in terrestrial magnetism. ,

Statio1~ 1 was on the inlind icc-~ap'~outh:eastof Madigan Nunatak; and at :in
'elevation of 2,450 feet above sea-level.

Station 2 was in a' depression 'of the ice-cap t~ t.he west 'of lVIt. Mm'chison,at ali
elevation of about 1,000 feet abov~ sea-level. The rocky foundation underlying t,he
ice-cap wa'3.probably at no great depth in this locality.

,station 3.-0n the inland ice-cap, south of Cape Hurley, about 1,000 feet above
seaclevel. At this spot 'probably several hundreds' of feet of ice' overlying granite
rock.- - -

8tations 4 and 5..:.....·0n the ic~~cap, about 2;000 feet above sea-level, south-\ve's
of Penguin Point . .

. Station G.-On the undulatory glacier ice of the Ninnis Glacier, south of DixSOll
Island, at 'an elevatiOlloI about 1,000 feet. :There wou'ld be not less than GOO feet of
ice at this spot.

Stations 7, 8 and 9.~On the slopes of t,he inland ice-sheet, south of Buckley Bay,
In allpr<;>bability 600 feet to 1,000 feet of ice overlying t~e.~,?cky pasenient in thi~
locality.. . .. '

8tation 10.-About 2,000 feet above sea-level, soutil of Horr~ Bluff. The under­
lying rock is dolerite, with a capping of 900 to 1,000 feet of ige.

Stations 11 and 12.'-On the coastal slopes of the ice-cap, south of Cook Bay, at
'elevations Df '1,200 feet ::md 2,350 fe~t respectively; the former probably much nearer
to the rocky basement than the latter: (
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TABLJ;j Illb.
••• - I· .. • •• -,""

Observational Resttlts..." .-' . 'to', .• ~., -.,,_1... .

~~~~~~Jpl+m~? ~cf8~~' !~i~}g g~Rr~~ Hil'ml:
I Declination.

Station. Latitude. I.ongitudc· \
P~~f: f!!.s~rt!~~~p~. q~~pry~r·.,'.....v·..... ...""",.," ":""-B~s~'.'" Local ~Ieaill

.
'l'illl{'. ' Value.
.. " .....

• ,
1912. h. ~
.\""" ..

1 ... .67 14 S. 14.3 3\ ~ov. 1~ 12·0 fl'OW. N&Z DM
~.:." 67 !8 S. 144 ? Npy. 1~ 12·0 ll'~ W· ~ &, (; ~&!, . '. . ~ ... I.·.·
~ ... 67 to S. !4" S Nov. 2:1 17'.5 8-4 ,y. tf & Z D11,

" -, . ,
b~r:.4 ... 674il.S. 14,; ;j4 ~.oy. 2+ ... [ 12'9 14'9 W· :~P:,Z

9 07 50 S. 14,; 19 ~QY' ~+ p'5 ll'O W. t'f ~ ?~ m[. .
;;S.14S.

...... '\.
Ii ... 141i 14 ~ov. 27 12·0 4·5W. N&Z mI

'.
J ... p~ 2q ~. I·F 35 ·pc~. I 17~.5 ~1'7 W. ~&r JW
~ .., !i8 '!},s. Hi ~g P?,c· 2 Ig·0 2·1 E. ~H J!,~[

"'j . :j·O iU' ... liS :37 S. 14S Ii Dec. :1 19·0 tf & Z 1m
10 ... (is :18 s. 149 41 Dee. 11 17·5 7·7 E. N ~Z JW
II ... li8 4q· liil 7 ))cc. 12 17·;') 18·8 E. ~~z ]))1

!? Oil y!? ~. H! ~~ PfP.· H P'7 2:3·9 Eo !'f ~. ~ m~

6, S.oV'!'~E~~~ B~1H!P~ Jq]J~NEy-'.j.'()~~'4~PS Tl{!,~ ~f4p~Enp p'o~¥;

Qne of the foremost aims of the Expedition was to sqcurp as PPJnple~p a-: pqssib~p

,!ll~gret!e survey of tlw S~)l}th J.W'~gl}etiG Volar Areij., an4~ tp ~tp~ip.Phiij, it Pi~rPY under
..Ii. Bage sledged 'southward in ali endeavour to Gapy f~ 'Jini qf mlJ:gnl3Ne ft'~i4 ~t9:tim!~
as fill' as practic~ble across thfl Polar Area, I was" the chief obs.crver of thifl party;

b.~t 'Wits l1b1y assisted.bY both ~~ B~ge :1n~l J. F. Ij:l!rl~y. -
. I' . ' ~ . •

The irstnpllental outfit consisted of 4ip-circ~~ 178, Ct~ry three-inch theo~olip(,):

two watches, thermollleter~,.hypsometer, aneroicL prismatic compass, sledge-meter

.:1~g !1mt9pmp.~!'iS.;. . .... .
.: :..~':: ...::Tn~alb_ni~ie'lllaill':3t~ tions wpre~o~Gupie~t,.l\t sev~I~,of.wliich ~uH~etsw:ere.obt~i!1ed
with four dip and two intensity-needles and declinollleter, at one with two dip-nee4Ips,

p 8.J2§~ry.i:pion~ C!P,JX, l~p}!H~ m~4e l1t t~l~ qth~): QI1~:' Itt. l1f1qgiR!}, P9 t:hp~~ m~iH ~tations,
very approximate values of D and I were observed at twenty-three ot!Wl' st!1.N(m~:

JS!~t[9?!' U!,' ,:v1ls QnIy- Hi !!}i!ps a~Host ql!!: §(mth Rf thp ~f!1iH ~asp, lmP lJ:t an cl~­

Yf1PiPH ot He~r~y2,990 t~~p.' 4- ~RHmletfl .dip-circ~~ .ijPP \Y:1~~>bti:iH~4 h~):~ in~PPP()mbp.r, Hl-f­
inijtrmneht::tl ,~orj, being carried ~ut in tile op@ behind ~ brcakwind, t4~'terW13r~tm~
3.t the til)le being-20° Fah., while the wind blew 60 m.p.h.· (Sec Pbte vpr, fig. 2.)

. :St l1tiqn 1 Wits a1-JOup 30 m.il~s frOI}lth~ '~f,~iq :j)~s~ on it be!1rin~ E\. ~9° Jji: ap!l
~,tl[) feet up~ .D wi1:s the only lllagl)etic clement det~l'lnined, as it was il}t13H4gr-1
-;;0 reoccupy this station on the return journey, b~lt completion of the obs~rvatiqns

sHll~e!1uently beetime impossip~e.

. Station 2, at U7! lllil~s, elevation 2,229 feet, was in it wide depression at the hel1-d

9! ~!W N~rtf Q~~cipr. AS~rOpOllltRn-~ Ping 11 oRsgryp:tiRns 'Y'~re m~4g in thfl opm behind
~Rf@t!:~~wi.n4,~Yh*1, 1+1)4 tntpI)si.ty RQ~~):Yf}ti~!J.8 \¥13rr; m~g~ in tHR t@Ht I1oq<!~~ §Q y~)?!:ls
to east of D station. Two needles only were uS1Jg !9H!tp. ~' .. ,.,
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, '

Statio?~ 3, on J:ising ground at the, head .of lVlertz Glacier, at elEwation 2,750 feet.
Complete D; I and 'F. This station is some 13 miles east by south from a prominence
about 500 feet above the average ~urfacc of the plateau. No rock showed through
the ice and 'neve, but the feature appeared to be caused by the existen.ce of'a rocky
prominence very n~ar the neve surface, possibly only a few hundred feet below., The ice
surface was there intersected 'with huge crevasses up to 120 feet wide, bridged almost
"completely with ~now.

Station 4, ·height 4,700 feet, was about 25 miles on a bearing S. 31 0 E. ~rom

station 8. Here complete magnetic observations were made, but,' on account of
constantly overcast weather, no astronomical sets were secured. Approximate
declination was obtained by means of the" sun-compass," which was a sun· dial
computed for the average latitude and'-declination, and by which the course was normally
maintained. As the party was snowed up at this station for two days, the opportunity
\vas seized to secure a continuous observation of the declination with the declinometer.
Although the dip was 89° 08'5', nevertheless good settings were obtai,ned with the
Ideclinometer when handled carefully. The instrument was set up in the tent and the
members of the party observed in "shifts" the remaining two living in an ice cave
excavated' for the ·purpose. The resulting curve of variation;, together with the
corresponding, declination curve from the magnetograph at Commonwealth Bay, is

,'shown in the figure herewith'.

;r.;tation 5, height 4,930 feet, was some 25 miles on a bearing south by east from'
station 4, Complete observations were made.

Stations 6 and 7.-Fro'nl station 5 on for 100 miles to 7, a course of approxima!ely
8;,450 E., was followed over undulating surface, the plateau rising steadily to 5,400 feet
at station 6 and to 5,830 feet at station 7. The maximum height'recorded was 5,900

. f~et about 8 miles before the' extreme station. Very exhaustive observ~tions were
made at station 7, dip being determined in two directions at right angles\vith e,l1.9h,
of four needles and computed for the meridian. (See Plate IX, fig. 2.) The maximum
dip obtained was 89° 43'3',.

The geographical locations of stations with the results of observations are given
in Table IIIc. In Table IIId will be found, the approximate values of'D and·I observed
at twenty-three intermediate stations.

,Text illustration No. 9 ~n page 41 shows a section of the plateau alOng the line of
the Hlain stations, while above are plotted severaJly the DeClination, Dip, and Total
,.1 '

Force, a fair line being~drawn through the points' where possible. This series Of
., I

diagrams is most ins,tructive, more 'particularly when studied in conjunction with,
the map; Fig. 7, showing the area surv~yed by ,the Main Base party of the Expe·dition.

It will be observed that the line of southern stations crosses over the head of '
the Mertz Glacier in latitude 68° S. hetween stations 2 and 8, and crosses the' head

, ,
'of Ninnis Glacier in latitude 69° S; between stations 8 and 4: Althoug~ at thetiine;
the party was, not aw::tre of the existence of these glaciers, considerable evidence was. ,
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noted, which confirmed the relation subsequently. The configtiratioii of the
plateau surface as ·indicated by the'iiection (page 41) and aiso as noted geiicmlly.
substantially s~pports this conclusion. There is thus abundant evidence of' Vel'y coii.=
siderable iinconformity in the rock surface beneath the ice-cap up to station 4; wittl
indication of aparticuiarIy densehed rocie about station 8. -Over the ioo miles froiii.
stations 5 to 7, hO\vever; the plateau rises steadily and evenly; and may be assumed
capped with a considerable thi~kness of ice.

The variation of the magnetic elements is both startling and ilhiininating; Ail
the stations up to 4 are disturbed to some extent; and several of thein considei'ably so.
The largest disturbance 'appears to occur aboi.lt No.3, near Which there are changes
of declination of 80° in 11 miles, and 90° in 22 ni.il~s, while there is a reversal of the dip
amounting to 2~' in 11 miles. A second severe disturbance occi.us in the vicinity of
the high ground referred to previously as having been encountered some 13t miles
to the· west of station 8. One other extraordinary disturbance occurs at station IE;
where a large increase in H. is evident. It is subject for remark that there is little
disturbance oiD: . in view of the interest 'attachi;lg to this area, it is to be regretted
that station No.1 could not be completed.

)

These disturbances Would appear to be due to the existence in the areas.indicatcd
.of ~ubgiacial mountains cohtaining parainagnetic ores ;:relativeIy dose to the pliiteau
surface. The effect of these anomalies on one ende;\Vouhng to follow the magnetic
meridian may. be imagined.

From station 5 to the extreme point of the journey; station 7, rehlarkably even
valUes of the magnetic elements were obtained. The dip increases steadily alid
uriifornily at 0·37' to the mile, while for such a high diP. the dcclination also is
surprisingly uniform. In cohsequencc, this area may be accepted as substantially
undisturbed and .theneares~ position of vertical dip calculated as some 50-GO miles
sorith-east of station 7 about latitude 71 ° S:; longitude 150'3° E:

TABLE IHc.
.Observational Results.

Southern Sledge Journey.

I,ocal'\[can Time.! Vahle. L.M.'f.! Ynlue.

18'4 ... · 11 2i·\lW.
H)·[J... 40 26·:: \Y.

Declina.tion.

Station. J,atlttide.
I.ong.
Ell.St Date.

of Gr.

; .
1~112.

IE ......... Co7 08·88. 142 41) Sept. 14 ...
Sept. l:i ...

I ............ 67 26'6 S. l~~ 47 Noy, 1i ...
2 ............ 97 56-5S. 142 58 No\,. 21. ..
2A ......... Co7 Si"5 S. H2 G8 Nov. 22...
3 ............ 68 20'1 S. 14:~ ,48 Ko\': ~8 ...
4 ............ 6~ 1~'8 S. 14-1 56 nec. I •••

nt'/':: D••.
5 ............ 69 ':33'5 S. Iif; 22 lice. 27...
6 70 02·7 s. 146 46 Dec. 17...

Dec. 2L.
7 70 36·78. 148 14 pf'c. 21...
8 ............ B8 ,,1,7 S. 14'1 26 Vee. 30 ...

h. h.
I-H>

15·fl .
IS'Co .
19·2 .
15~R. 16·{\
Hi·2 •..
10,7, 20'1

Inclination.

11. h.
G 3i'~ E. 17·2 sa :l:~'(i S.

1~'1 8li ~H'O 8.

17·1... 87 5!H S.
17'4... 88 5:!'8 S.
13·7 '" 'su 08,;", S.

3t W.

... ·l:l Of~'2 "'. 21'4 ... BU 05· 7S.

..: ~II 21'1 \Y.

... 4:1 ;,6,8 \\'. 16'8... 89 :!,t'£l S.

... "i0 :W·-t W. lil'2,18'S 3n 'l3-:~ S.

... IS O:H'l E. ~1·2... 8!1 0'1·8 S.

Ilor.lntcrisltj·. Instruiilcnts.

I ~l~g' r.1 Dip-Circle.

Ohs'r.
I,.)[.T . \'aIIlC.
. .

h. h. r.
I7S 17g'l:! ]~X\\'

l;~'l ... ·Ui2S5 178 ii.~·~ E.\'\\'
J78 E~'\J
178 EN\\'

17-1 -02540 '178 1Z8'12~ EN\\'
17<) ... ·01353 1i8 Ij8'12~i8 BN\'(
18·8 ... ·Oli43 iiS 178'1~378 '':,H,H

ii8 Er-;\~

21-5 ... ·ciido2 1i8 i 78'12:r;f! E:-d,;
178 J<:NYi'

ItJ.!1 ·00603 iiS 178'12:1 is }~K'Y
Ib·3 -0034 tiS 1i8'J:!:liS E:\\';
21·a ... '01ho 178 17:-H2;~;S E:i\'W
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TABLE HId;

D;,/enninatio'ns of Declination qnd Dip.

Southern Sledge Journey.

:~b'·.iol 1 :-5tatlOll
1 " .~ > J.on!.~. J,f)caJ . Illelln.. . Dh;t.a.lIl:tJ

Lll.tit'IlJC' I,ong: I,ocal
D~:'lin'

{ncU n-.,. t:·, Ir, ".Hlldl· Elt~t Dah :Mean
D,~e'ln- ntioll II\' E,~~t Date· .'lean

;~tion.
ation

:-:1t~I~~e. Sl)u~h. atiu:\. Sledge" :::'uut". Time. South·of Gr. Time. ~ullth. of Gr.
meto:.', meter.

---
m:1 ~~.

. '. .
lUl~ h. miles. . llll :!. h:

"..7·,~G G7 40 U2 50 No\'. It!. .. IH) 12 W. H 1.'H·Ul ull III Hi) 01 Dl~':. 1 t. .. 1:J·5 34 \\'. 80 00
88

83-(;3 {is 08 143 21 No\,.2U... 12·8 2fJW. HHhlO ()\J ~5 l-tj 1-1 !Jee. 12... 12'0 ;j(iW. 88 59

~HHI 08 1~ 113 30 Xov.20... 18'() 50\\'. ImH>7 liU "·1 H5 .", Dec. l:.! .•. ~o·O '4;JW. 80 01·5
88 20

100·11 08 ~8 143 4tl ;:l,\,.00 ... l:Hi ·32W. 88 47 :'W3'~S (iU :.j{j H;:; :!;) Dec. 14... 1"·0 4:iW. 80 00

113'17 GS 31 143 40 ])ec. I. .. 1:.1·8 ~ijW. 88 45 :!15'~~4 (i!) 4:1 145 47 Dec. 14 ... 2;)·0 40 \\'. 80,11

123·43 G8 40 143 50 Dec. 0 U'U (iDW; 88 :Ji'.i ~~8'OU t.i\) 51 LUi II Dec. lO... 1:1·0 50 W. 80 17·5

132·30 G8 47 14.3 40 Dec. 3 .... 1~'~ GUW. 88 :10 ~·1:.!·1·1 GD 58 140 :;3 Dec. llL.. 2:;·5 ,lOW. 80 18,0,

HO·28 08 [,:1 14<1 O~ Dec. L. 12·8 63 \Y. 88 ~'J'5
~·Hl·OU 70 03 140 40 Dc~. 17 ... :!.IJ·O ,lOW. 80 23'5

150'~:~ G8 58 144 18 Dec. 5 ... 1:1'0 22 E. 80 OS
25G'~;) 70 07 1-16 50 Dec. lS... 00·5 40\\,. 80 2;,

156'43 GO O~ 144 30 Dec. G••• li,O ;H E. 80 O~,;j
~(jU·2j 70 lG 147 17 Dec. 18 ... 2~1'7 4G W. 8n 20'5

IG2·17 GO 05 H4 .j[ :Dcc. 5 ... 23·0 8t1 II 2sa·17 70 2;1 1-1, 42 Dec. 20 .. I'J,<> 53\\'. 80 35'2

. 1i2·46 Go 1~ 141,51 Dec. 7... lc'O 30 \\'. 80 00

7. '.rHI~ WES'rERN BASE S'rATION-QUEEN lVLuw LAND.

At a distance of 1,250 mile." to the west of the Main Base station was established
the Western Antarctic Baso of the Expedition.' There,' on account of the limited
resources of the party, the scientific. programme ",\,s less ambitiiJus than that at the
Main Base. Nevertheless A. L. Kennedy, the magnetician 6f the party, was aUe
to secure valuable data during the winter months in the viciuity· of the winter
quarters; " The Grottoes," and during the follo~ving sllnpller, by sledge j'ollrneys,
magnetic determinations were extended for n di1itance of over 300 milcs in an east
and west direction in. Queen IvIary Land and .Kaiser· Wilhelm Land. The data set
forth below from the Western Base station has been computed antI tabu,lated by
Mr. Kelmcdy..

'['his 3tatioll was situated about 100 reet above sea-level 011 a floating sheet of
glacier ioe (shelf-icc) extending pontoon-wise out from the,coast of Queen Mary Lmid·.
ll. sounding half a mile distant gave a depth of 220 ft1thoms, and the nearest sure sign
oIlanel was about 14 miles away to the south. As it wasintcnded to cnny out continuous
'observations of declination with a magnctometer during 'pre-arranged two-hour terms
synchWJlOllSly with the Comrnonwmtlth Bay magnetographs and observations in lower
latitudes, this const;l;uted~, s~mi-pcrmanent'station,

'l'hc lnagnetometcr, No.6, was)h:flt set npin the observing tent, provi~lec1 as
. for usc in normltllatitudes, but this proved useless "gainst the wind and snow of the
Anbarctic· (J)hte X, jjgi/. 1 mlCl 2,) Iu consequonce, a snow igloo W2S builtnlld roofed

,

~.
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.with canvas. This proved very successflll during the winter and spring, although
liable to rapid dissipation during summer in that latitude, 66° 20' S. (Plate X, ,figs.
'3 and 4.)

Th~ very considerable difficulties of observing at semi-permanent Antarctic
stations were in this instance much aggravated by the absence of suitable acconimo,da­
tion, exceedinglY)ligh winds imd heavy snow, the ~bsence of any land featurE'.s to give
shelter or assist movements to and f~o, and thj:l progressive movement of the sheH-ice
forrilation carrying the station. Means had to be improvised for illuminating the
mark at night and in. thick snow drift, as ~vell as for guiding t!1C observer from point·
to point in the" pea soup" thick ~no\V.drift that prevailed. The relation of the
magnetic igloo to the living hut and to other fixtures at " The Grottoes," is indicated
on the plall, Fig. 10, page 44.

The results of the Absolute-Observations are given in Table IV, while some of
the continuous visual observations of D are plotted in figures 11 and 12 on pages 45
and 46. .

TABLE IV,

. ObseJ:vational Results.

Western Base Station, Queen Mary Land.

Latitude GGo 19'9' S.; longitude 91;0 02' E.

Dcclinl\t.ion. Inclination. Hor. JnL:m::;it.y. Instlument5=., I
Dnte.

Time·1
. , :\[Olllcnt <1 m:'

I IOhS'"Local )[enn Yal\1c. I,.}I.T. Vallie. I,.}I.T. Yrtlnc. ?lfag'r. D~p'Circlc. .

.

1912. h. h. h. h. h. h. h. r.
~Tunc l:l... 14'9, 22·2 66 01·9 W. ......... Ii ALI\:
•Tunc W ... 0'2 ... Go 00·9 w. ......... 'i ALI\:
•Junc 17... 21-1 (Hi O:l-:J W. I· ...~:.... 0 ALI\:
•Tunc 2'0 ... ............\ !7'Ii" ... 77 G2-l S. IG~H)6 ALI\:
.Tul,Y 2 ... 21·2 G:l ;')8·;") W. Ii ...... ALK
July 4 ... 2L·2 'J2UD2 ;''1:-")5·4 Ii ALK
Aug. 2 ... ]fi'7 Of') ;")(i.:~ IV. ][j·O '12D:,)(j 0 ALK
Aug. !i.... 12';1, 1(;·:') (j(j 00'2 W. 1:1·,;.• Ifi·O '129:)2 fiGO'S Ii ALK
Aug. fl ... Iri·G

'" OG l!)o! IV. ][i·7 77 ;)7·4 S. laD lG!Hi(j ALK
Aug. 7... Hi·8 lG'~ G;) ti4·G IV. 21'1 77 5(i·:~ S. laD 1Gfh'iG ALK
Aug. 8... 10·2 is 04-1 S. ....,..... JUD·tiG ALl\:
Aug.l:l ... 1,1'« (jII :,n·2 IV. Ii ALK
Aug. :JO ... la·2 (j:j filj·{j w: I' ......

ALI\:'laD
Aug. al... ]:Jo8 GG oa·7 W. 14·0 ... 77 fj'J-':J S. lG.? HiD'fiG ALK
8cpt. a ... 21·8 Ot, rJD'O W. , Ii ALK

191:l.
Jan. 21... '10·4 nr. :';")·7 IV. 0 ALf~

.Jan. 22 ... 12'!), 17'7 m; 0:1·2 W. 1,3'4, 17·0 .J20,)7 DuO'2 Ii ALI(
Jan. 2;1-.:. I H, It;·2 (Ii) ,;0,9 W. ]l'8 '12uG~ 0 ALE:
Jan. 27 ... ]l·n, 12'1 OG 08·7 IV. Ii ALK
.Tnn. 28 ... 10'7 OG 08'~ W.

I
ll';) '12908 ;'>,19,;; n ALK

Jan. ao ... 10·8 00 00·0 W. 1!'0,,l4'1i '12000 5:j7·g [) ALI\:
.""f

..
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. WESTERN BASE.

f/l'T. ' is(i Pj fj'5 .5., LONG, 95;' /!E:. MPPROxj
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Fig, lO.-Plan cif th~ Lay-out at "The' Grottoes," Que~n Mary 'Land;
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.45 •

16-/a (j;.f'II. "(. "-3: 16-S2

Sat M~ 4th IS/2.

'7-/2.

IS~ G.M. T. 19-02 1~-2a

Mon: M~. 6 tho /8/2

.
"

-(,6' 15
1= 7Ue.s. June IItl,./312
I----

10-52 _

.Wed.'~ ·22 nd./S/2

II -Ii
..,

';-52.

6-001.5 22(;,.1'1. I. S 401.

-
<

. 1\ .,,

Wed, June 12 tho 19/2 -'.. .,
.

I \ -.

..l. ..
II) <2 'IO-4a II -02 : ", ,/I-Z

- ~

-61> 15

-65'00

'7-22 (i.M.1. '7-4,2.

Thurs. Jl4ne 13 tho 18/2

IB-22 19-0a

''''...?
Fig. ~ 1.-Declination at H The Grottoes" (Western ~ase Station), Queen Mary .Lar.c;t,~

Cui-res f!'om :Maguctomcter Yisun~ Observations, IJ.... ~Jr. A. L. 'l\:t'llll€dy.
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Fig. 12.-Declination at "The Grottoes" "(Western· B"ase Station).
Cun'es from ~rnglletolll('tcl' Visual Obscn'ntioll~1 hy )[r. A. L, Kennedy•.
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8.' SLEDGE JOURNEY 'INTO QUEEN MARY LAND.

In the sumUler season, 1912:-13; A. L. Kennedy, as a member of a 'sledging I

party under Mr. Frank Wild, occupied a number of stations along the coast 6f Queen
Mary Land. The instrument used was a Lloyd-Cre~k dip-circle, with universal
attachm'lnt, No. 169, of the Department of Terrestrial Magnetism, Carnegie Institution.
Time w,lskept by Ibya,l G30graphical SClCiety's ch'ronometer watcl~, No. 1/1214, by
Blockley.

Station I.-On crevassed shelf-ice, 2,000 feet north-west of tlie, highest point
of the Hippo Nunatak, and probably 200 feet above sea-level. ,True bearings' (from
north): Centre of Triplets Rocks, on northern cape of David Island, 15 miles, 76° 47';
eastern point' of Hippo Nnn~tak, 1,;300 feet, 1l0° '32'; highest point 'of Nunatak,
2,000 feet, 1360

09'~

Station 2.-0n shelf-ice, 3} miles south of the Hippo Nnnat,ak, and 2 miles
west by south olthe eastern extrerility of Delay Point.

Statio?} 3.-·0n shelf-ice, about 1 mile north of Cape Charcot. True bearings
(from north): Highest point of the Hippo Nnnatak, 8' miles, 277° 5:i'; centreof'Delay
Pciint outcrop, '7 miles, 228° 29';, north-eastern extremity of Cape Charcot outcrop,
'It miles, IGO° 4.3'.

Station 4.-0n' the sloping surface of the, land ice, towards the east point of
Cape Gerlache. True bearings (from north): Cape Jones, 18 mile~, 133° 00',; summit
of Mt. Barr Smith, 44 miles', 173° 30'.

Stal'ion 5.-Amongst moving and broken shelf-ice at the foot of Denman Glacier.
No permanent marks were visible from this point.

Statio'n G.-Amongst moving and broken shelf-ice at the foot of Denman Glacier.
True bearings (from north): Highest pOilit 0 Watson Bluff, G~, miles, 187° 29'6';
centre 9f Triplets Rocks on northern cape o(D;J.vid Island, 10 miles, 2,45° 33'G:; centre
of Hippo Nunatak, 24 miles, 251 ° 39'6'. '

Station 7.-0n the sloping surf:.tce of 'the mainland ice-sheet, approximately
in range between Possession Hocks to north alid l\1t. Barr Sinith to south. ,True
bearings (from north): Highest point of Watson Bluff, 30 miles; 355° 31'8'; Cape
.Jones, 1Gmiles, 46° 26'.

'l'he shelf-ice formation referred to in connection with' the above stations IS, ,'. . -" .

ab?n~ 600 feet thick ancl afloat., ,The hind ice sheet is at least equally thick.
. \ .'

The data£rOlll these stations is comprised in Table Va.

.'

, ,

\ '
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., TABLE Va.'

. Observational Results.

. Sledge Journey·into Queen Mary Land.

. Dccllnation Wcst. Inclination South.

Station I.atitude Longitude Date. OlJscr\·cr.
South. ]~ust.

I It:~L'li. Valut's. :L.3r.'l'. Values.

0 I 0 ,
1912. h. m. 0 , h. Ill. 0 ,

1... U6 2:;,0 98 03 Nov. 7... 10 21 68 01 11 48 78 23 ALK
12 30 U7 47,

09 48 ALK2 ... 66 28·9 .98 02 ~ov. ll ... 17 05 ......... .........
:i ... UO 20·7 98 21 Nov. la ... 17 31 U7 56 ......... ......... A.LK
4 ... Ull 3].8 !l8 55 Nov. 17 ... 11 4,; no 32 ...... ; .. ALI\.
5 ... '{j.G 20'4 9n 02 Nov. 27 ... iu 2.5 U7 45 ......... ......... ALK
II .. Ull 20:4 98 52 Dec. 7... 13 20 U8 10 ......... ......... ALK
7 ... UO 51':~ 98 53 Dec. 14... 19 00 U8 34 ......... ......... ALK

.

•

9. SLEDGE JOURNEY ACROSS KAISERWILHEI.M LAND..
. .

Whilst A. L. Kennedy mis making the foregoing observations travelling east-
ward from Winter Q~larters, G. Dovel's, as cartographer to a sledge pa~ty u~cier Dr.
S. l'~. Jones, made a ni1Jnber of 1iseful detetmirtations of declination ill Kaise~ Wilhelm.'

..' Land. His equipment' consisted of a Cary three-inch theodoiite and chronometer watch
(R.G.S., 2/1,128, Blockley). Watch checks were obtained at "The Grottoes" on
leaving, at Gauss Berg, accepting the longitude fixed by the Gauss Expe'dition, and at
, The Grottoes" on return.

Statidit 1 \vas situated aboilt 850 feet above sea-level Oil the land-ice slopes close·
to the coast, just south-east of Haswelllsiand.. . .

Stat'ion 2 \vas about 1,600 feet above sea-level on the land ice-slopes, south-west
of Haswell Island, and some 7 liiilesJrom the coast.

: . Station 3.-"':"'Oh the slopes of the land ice-cap between Cape Fiichner and GausS
Berg, some 18 111iles from the nearest point on the coast, and 2,580 feet above sea-level.
Thl$station :Was first 09cupied on 20th Decelllber, alid reoccupied on 29th December,

. 1912.

<,

Station 4.-Situa~ed immediately at the foot of Gauss Berg, on the south ·side.
This station was occupied for. two clays, during which time th:ree determinations
of <,iedination were made. - . .

Station 5.-:-,On 'the 'land-ice slopes south of Haswell IslaM, abolit 2,000 feet·
.. above sea-leyel.

. The r~sultsof these observations fonnTable Vb.

Fig. 13 on page 49 is a map of the We~te!nBase prepared by Mr. A. L. Kennedy,
with entries upon it of the hlaglietie declinations as determined by himsel~ and Dovel'S.
It 'will be noted that alldetermillations arc in general agreement, excepting Dovel'S'

. station 1, which is about 5~ out oLth~ mean position for that locality... The
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Fig. 13. Field map, Kaiser Wilhelm Land- and Queen Mary Land.
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calculations have been checked and fl,re not in error, so that it would appear that
there is a strpng local magnetic influence in the neighbourhood. The distriblltiOll·
of tlW i~~fl,!lcl !<hain off the coast at this spot Sllgg!lStS that aspecj~J 1?pck fprmati()il
strikes under the land.-ice in the neighb,mlrhood of station (~vhich circlpHstance
may exert fL local J:nagneti~ inf!u~nc~ a~countillg for the reading ~tccorde!l.

TABLE Vb.

pbservational Results.

._Sledge· Jourr~ey across Kaiser Wilhelnl 1.l1J:~q..

!
Declinati0l?- West.'

. Station.. Latitude South. LOllgltt~_d~ Ea~~. Date.

I
Obgcrvcr.

L.)I.T. Yl;l)~cE!.

. i ..
0 , 0 ,

1912. 'h. m. ·0 ,
1 ......... 66 ~5'4 93 00 Dec. 3 ...... 17 30 60 19 IGD,
2 ......... 66 41·5 92 30 Dcc. 12 18 jl6 65 p~ ! GD

Dec.
,

3 ......... 66 53,7 90 20 20 ...... 17 06 64 4~ GD.
, Dec. 29 ..... , 9 00 64 47 -cai

4 ......... 66 47'6 88 50 Dec. 24 ...... 17 12 ()408 GD
Dec. 25 ...... 9 00 Pf ,:It GD.
Der. 25 ....... 17 00 64 18 GD

1913.
~; A'

5 ......... 66 41'3 92 45 Jan. 9 17 06
I

65 11 'GD
. .

, - .. .~ ..

10. BRITISH ANTARCTIC EXP)"DInON, 1907-09 - MAGNETIC RESULTS.

During this Expedition a party under Professor (now Sir) T. W. Edgeworth
Dayid, K.B.E., C.lVLq., D.S.O., B.A., D.Sc., F.R.S., made a sledge journey from Cape
ltoyds in McMurdo Sound, a,long the q()~st northward, and then in1a~ld to the vicinity

. of the South Maglleti? Pole. ppuglas Mawson (now Professor Sir ppug1aS~'l:aWSOll):

W,a~ cartographer to the party, alid undertook a series of obServations of declination
and inclination, the results pt which have not previollsly been Pllblished.

The instpunents used ,vere a threecinch theodolite (by C!1ry), havip.g a shorb
compass-needle attached, but w4ic4' 'Hs not in all cases used for the 4etepnination
of the maglletic meridian; "a, two and a haH-inch Brunton prismatic con}pass; a
six-ip.clJ. trough-needle; aild a Lloyd -Oreal. dip-circle for il}clil}ation and total
intensity observations.

'fhe' geographic~l meridian was ()Uained from tl;te beari:q.gs of known objects
(fundame'utally!rom the fix:tures of Mt. Erebus, Mt. Lister, anq. Mt. ~~elbourne,

determined by the British National Antarctic Expedition of 1901-04) or from noon
culmination of the sun as fixed by the time of local apparent noon.. ~ ~ .

The,lnagnetic meridian was determined by Settil}gS ()f th~ theodolite coinpass,,
excepting at statiQm near the Magnetic Pole, when the special long trough-needle
'was -employed.,
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Complete observations for I. ,,,ere made 'kith qne needle (both polariti<;ls) atfive
. stations, 5. half set with one needle ,,;itlioilt reversing polarity at station No. 6 (D
station, No. 15), and one hurried reading of one end of the needfe without reversing'
polarity at each 9f two other stations. .

SQillc oDservations for total force were also made, but, as owing to an accident,
the deflecting ",:eights became mixed with a resulting uncertainty regarding the constants,
iti,g 9Qlwluded safest to omit these determinations entirely.

The results are given in Tables Via and VIb,· and are' plotted on the map
appearing on page 55.

It may be remarked that the value of I fomid for Cape Royds agrees very well
with vahies determined by other observers in the vicinit,y of McMurdo Sound.

TABLE VIa:
British Antarctic Expedition, 1907-09:-0bservations ~n Terrestrial Magnetism;·

Rccol'aei': D: MA\VSON.

Declmatioil.

.,

StatIon. Date. LatItlldc. Longitude I:Cc~in"lIon I'I'lrile. SOilth. Bu~t of East.-Gr;

Inbs.
Oct. 8 .. : Noon 77 43 lin 24 lr.~ 40

2 Oct. IG... 2 p,ln. 77 21 16:1 56 1"7 45

:1 O(j.. 2:3 ... 11 a.iiI.. 0. 77 oi i03 14 1;;8 00
.4 :;. .Obt. 28 ... Noah 70 ·IS lO:1 02 153 00
5 No\'. lL. Noon 7G 14 103 10 WI 00
Q N"' 10... H66n ~l•• 75 50 . 103 lfj 1;"iJ 20ov.
7 Dec. L. Noon 7fi 28 W:l i7 Hi 1:)

8 bee. lL. Noon 75 21 .IU3.47 1·11 00

b ...·1 ])00. 20... N';on
luob.

1'0 . ,tail 1... Noon
II ,Tan. 3."1 Noon
1'] Jan ·7 .. 'iNoon
1:1 Jon. '10 ' Noon
1-1 Jan. 12 Noon
f5 ..... :Jrih. 13 -NOl-in'

·16· Jarl. 15, .. Noon

7,1 i7
74 03
73 42
n 22
7::{ 02

. 72 5~)

72 25

IGO 5G

15G 51
15U'1;,

IG~ 17
Ifli Or,
i5{i 2'6
ifio 04
155 10

I

i4700
14:1 111
1:17 00

It2 00
1<1200
14" 00
13:; app.

Rcnmrks.

Stations "'ere l(lc~t~d U)' b~nrhigs \\'itli ihrcc~ihi::h (~ai'y
theodoli~c on three of follo-\ying i\jlO~·ri. points,
lIiouhts Ercbus: Lister, ~rejholirhcl and j5iscovery.
and· Bcaiifort Isianri, consiacrecl in cohHlnctibn.
with lntitndc dcferminntioils in process of
trigoilOrilctl'icul f::UfYCY cif the_ Ross Sea coast.
1'rllC iiieritlirin obtained from saine ucarirlgs",

Ma.g!1ctic j:nci'id~an .o~ia,incd,.fron..I th.c incull.of
several readil1gs of ~hc theodolite compass.

All stuti·OIlS on tloath~g ice. over deep ,:.. iiterj "at
a distance from t.he land. . ,

StatioJ-is located-by nooil latitudes ,Lid dead reckoning
course being steererl by· pii~matjc comi)~s tina
men~ureci by sI6d£!;c.mctc.r.

True mC~'idiall ~ obtaiiicel from SU1i'~' diltriinti.
tion.

l\f~'~fnctjcnwridifmobtaineu from mean of sevclal
readings of c.olllp.~ss·ncedlc:. 'J.'hcodo!itc compa..s;
Stll1ch;;cded by spcdnltt'(-;il~b-ileedlc; and finally
by gi){~cially seiulitive prismatic compass-needle..

All st'ations on tho iillali(i Ice-cap wii-i every
phibiibility of at least several hllmii'cu feet of ice
beh,ecn the instrument and bed-ro·]k.

' .. ' _' O~ ... i4.th a.n(i, i5t,!1 j~Il;?!\ry :the. m.ovcm9~t 0'£ th~ pf!sin!\t,i?,. ~omI~n.~s; ,~'h~?~l< ~Hi.~ .. pro,~~~ to ~e ~ ~pec:j.a,l~.~,sc~nsit~vc
. instrument, w:\s found to be so feeble a.s. to afford no relmblc rcn.dmg. 'But It IS' recorded that, In the late afternoon of the
latter day~ at the entl of the journey in la.titude 72 0 2,1)' 8. and longitude 1~5°. Hi' .E., it ,r~s 'cibEcrved to be ng1in
more sensitive pointing ill:' a general north~wcst direction, "but dc::ul-hea.t over n. coiisi~lcrable arc, " .
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\

..TABLE VIb.

.British Antarctic EX]Jed'ition: -l907-09.--.0usenations.m l'crrestrial Magnetism.
. .

Reeul'clCl': D .. 1\LmsQs.

Inclimttion.

1:ldln:tLiou.

~~:.\ ~I:in. Date; I.Jatitudc. Longitlidc.
L.:\£.T. VnIlio.

10('~.
o. , . hour:

I. .Sept. 22 ... 77 :12 lGO O!) IHl SCi l,j'8 On sctl-kc J·mIle W~.3t. of Cape Hoy,h.
2. Nt)\,. II... 7{i 14 1(;:1 10 12,0-13,0 S7 02·j) D station, .1\0. G, on :::ca -i('(~~

3. DeG. I. .. 75 28 I(;:~ ·17 S'O 87 2\)·8 D station, No, 7, on ;;:"c;l-iw.

4. Dec, 28... . 74 ·17 I (;I' 2U 14·[)- l;j';i 87 'lS'8 On icc·rap, C!CHI.(i011 ~.O,jlJ feet:
fi. Dec. :Jl ... 74 27 lGO 17 13,5·-1'('5 87 GJ·;) On icc-cap, dcnttiun 5,400 leet.

1000.

G. Jan. 1:3 ... 72 ;j~; 15G 04 J<l-O On icc-cap, deration 7,500 feet. Half·set only. \
I'olarity not l'C\'(:1',s3d. D station, No. 15.

7. Jan. ]5 ... 72 42 155 ~G n.nl. 8!)' 45 l IJUlT~ed obscl'nttiom. One end of needle rend at.

0 H- •lall. 15... 72 :17 155 ::HJ p.m;· 8;) 48 j one. setting (Jnly.

In the later stages of this sledge journey it was realised that the Magnetic Pole
'1vas situated a considerable distance toth.e north-west of the location assigned to it
by the British Antarctic Expedition, 1901-04. As a consequence, with the food supply
011 hand and the tillle available, the pos~jbility of locating the Pole with. exaCtitude
vanished for, to do so, observations through the polar area to beyond on the far side would
be necessary. In view of the anxious situation of the party at the time, t~ere£ore, no
effort was made to secure a high degree .of accuracy ill. the case of stations"; and 8.
Furthermore, these latter hasty readings were made after the instrument had become
invaded with drift snow as a result of a blizzard a few days previ'ously, and there was
some uncertainty as to how completely all the ice had been removed from the parts.
It'should, therefore, be understood that the determinations at stations 7 and 8 aboye
are to be accepted af3. indications only, and are of a difj'erent order entirely from the
other3.

At stations 1 and G both enas of the needle were read at each settilig, and at
Stations 1 alld 5 polarity of the neeelle was reversed, a total of sixteen readings being
made in l'fleh cas/;.

11. SOUTH lVIAGNE1'IC rOLE.

With the acquisition of this' data from the B.A.l~.; 1907-00, 1 am .tempted to
.'discuss at greater length the lecation of the South Magnetic Pole,' to which end the

map on page 55 has been prepared.' 'fhis shows the declinations and dips observed
by the A.A.E., HJl2-13, and B.A.E:, 1907-00, and some of theD and I results obtained
by Captain Scott's Expedition in 1011-12, as published in the report. on Terrestrial
l\'Iagnetismhy Dr. C. Chroe. (For the sa,ke of clea~'ness SOllIe of the A.A.lTI S'ollthern
Journey results l~ave beon omitted.)
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The, A.A.Eo and Scott Expedition values 'arc sufficiently close ill time to be
regarded ,as relating to the same epoch.' ,

However, having regard to the secular v,uiation in I,deduccd by Dr. Chrce ll.s
probable at Cape Evans, 'i.e., decreasing by about 2'5' per annum, the 1908-09 inclination

,',values must be decreased by approximately 10" (or 0'2°) to bring them in lil?-e with
the others.,

Hegarding the magnitude of the secular change in I, further indications can be
,had from comparison of the l[J02-03 determinations of the British National Antarctic
Expedition with those of the Scott Expedition of 1911-]2. Unfortunately, no stations
in or ncar McMurdo Sound were reoccupied exactly, but four 1911-12 statioils were
su1f1ciently close to each of four 1002-03 stations to afford comparable results. 'The
lilean of these compa:ri~ons gives approximately 1'5' as the annual _decrease in I
Incidentally Dr. Chree found from the magnetograph results of ]902~03 an incniase
in II at the rate of ]50 y pe~annuni. This approximates to 7'3' decreaw of dip' which,
while agreeing in sign, is much too great in magnitude possibly to be correct.

,The correction diseUEsed~above is further silpported, if not absolutely c2nfirmed
numerically, by the secular, variation of D at Cape Adarc obtained from, comparison
of values observed in 1899-1900, with those obtained in 1911-12, which indicated' an
increase in D of 54' per annum, or 3'60 iu four yeai's. "

lTsing the increase in I per milc established by the Southern Party, A.A.E.,
over the last stage as 0·376', a decrease of Ij)' in I would correspond t.o a movement

, of the Magnetic Pole of 27 miles. Since over a poriod of ten years at lVlcl\'[urdo Sound
there ,~as a very small change in D, this movement evidently took place in a north-west
dircction. Cape Adare is approximately"400 milcs from the Magnctic Pole, so that
a 'change in D of 3'6° would correspond to a dispJacemClit Of the Pole of 25 miles relative
to Cape Adare, or 35 miles in a north-west direction. Hence, as remarked before,
this is independent evidence of the direc'tion and magnitude of the movement of the
Magnetic Pole between 1908 and 19]2. '

On the map, Fig. 1,1, isoclinic lines have been sketched ill together with the
location of the South Magnetic Polar Arca for thc epoch 1912. Apart from thefixation
of this area by the very exhaustive observations of the Southern Party, A.A.E. (Tables.
HJc and HId), it is established by the independent results of the Scott Expedition,
1911-12, and of Mawson on the opposite side of the Polar Area in 1908-09. '

'The following'table (VII) has been prcrjared showing the average rate ofincrea~e

in dip between a series of stations and the estimated positiOl~ 'o£'the Magnetic Pole as'
determined above, and also between some individual stations. 'Seveialvalues have'

,been included from botl~ the British National Antarctic Expedition of 190i-04,and
Scott's British An'tarctic.Expedition of 1910-13, and the bulk of the stations lie on
opposite sides,of the Pole, roughly along the major axis of the isoclinals as drawn in
the map, Fig. 14. '1'he rates 'of increase in I,therefore, are, for the niost' part,
.directlY comparable.

.,

t'"<'f'",'j ,

"
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This table shO\i,'8 conchisively that,· over the range of r considered aha· at least
in the direction of the major axis of the isoclihallines, the rate of inCfeas~ ii~i decreases

t " - • .• • t

to,vKrds the Pole. . .

. TABLE ViI.

Rates of Increase in I1iclination .

. position of South JViagneti6 Pole, i9i2 :-71 0 10' S., 1500 45' E.

Station A. Latitude S.
I,oilgltude

East of
Gr.

Approx. )rcan Vtilnc
])ist. from of I. at

S. ::\Iag. 1)010. Statiou A.

Av. Increase
iil 1.

Ilcr mile bet.
StlltJoil!i
A. & n.

Station n.

.

A:~ ..E.; Jracq~n'rj{:

I~hind station.
/,. A. E., '\\'cst BMe
A.A.E., ~fainJli'.qc

A.A.E., Ml\in Ba.sc
~ A.A.E., Main ~a.sc

A.A.,E., No. 5~

A..A:E.,; No. 5*~ .
A.A..E., No. 7* .
A.A.:K, No. 8* .
Jl.A.E., 1912
RA.E., '1908

· B.A.E., i!l08
RA.E., 1908
ll.A.E.; 1908
N.A.k. 1b02 ...
N.A.E., '1902
N. A. Eo. l!l02
N.A. Eo, 1902

5J 38·G

60 19·0
.07 00'0
07 00'0
07 00'0
(19 33·5

GO 33'5

70 30·7
07 51·2
7G fi4

77 32

74 27

72 5:1
77 :l2
79 :30
78 l[)

77 f>l

7i1 30

Ins 52

!)5 01
142 40
142 40
142 40
1-1522
145 22
148 14
148 49
1m 39
l(iG 09
i60 17
106 OJ
IGG 09
l7G iJO

!G9 00
lGO 45
170 00

Stat. mile-:=.:.
1,105

1,200
:352
352
352
170
170
. 71

2:J:)
525

77 53·2

77 50'S
87 21·6
87 21'0
in 21'6

89 0"'7
89 05'7
89 43·3
88 03
80 L8
80 ]ii·8
87 54·5

,89 io
SO 15·S
S1 .j8

SG 00
so 23
iN 4S.

0·,,24

0·,;74

0'4,39
0·544
0'4!l:1
0'31S
0·370
O'~:J5

0·498
0,,12:\
0·41S
0·fj85

0·4l0
0·4fi2
O'OlO
O·;);!;,
0',1;")2

0·4S0

S. Mag. Pole.

S."M<lg. Pole.
S. Mag. h)le.
A.A.l~., St:.ation No.5.

rl" A.A.E., ~tatiOl; No: 7.
S. Mn~. Polp.
A.ii.E-., Statioil No.7.
R. l\frig. Pole:
S. :JIl~ag. PoH~.

s."1'Ib!4; l)oh·.

cp = 74.0 27',). IGO° 17' :K
o = 720 5~1', A i5Go 04' E.

~: ~la.g. i)oIlo.
S. l\tng. Pole. \

cp = 780 In', A = 1090 00' E.
cp = 7'7 0 51',. , .._ llHio 4G' E

S. .i\lag. POle ,'1pprox. cp = 72:1 0
) A= 15:2"'.

S. 1\b~. Pole .lpi)rox. :p = 72'1°, :\ ~ 1[)2~.

I,

•. R('~er8 to stations occupied by the Sout.hern Sledging Party of the Am~rult\si:tll Antarctic Expedition.

The dimensions adopted for the Polar Area are based oli the approxi1iiitte niea,h
range of D and H at -Ccihimon\vealth Bay, 'i:e., 2'50 ahd170y (oJ:, say, 8:5' of dip)
respectively. : These correspond to about i5 ahd 23 iuiles, which have be~n taken as
the iHiiior arid major axes of the Area, ahd it will be not-tid that these proportiolis agree
generally 'with those of the isoclinals, 'J'he fomier of these is further suppoi'tec( by
the average j;aiige of abolif 5'50 obbihed at station No, 4, 180 hi.iles fiodi11 the Pole,
during the cOlitinuous visual observations on 8th December; 1912, Deliniitaticin

·of the Polar Area in this way is, of course, purely arbitrai'j, siiice it depends on the
assumptioli that the change 'in I at the Pole is the same as that at COIi1ll1Oh,,,ealth

·Bay besides selecting arbitrarily the particular raIige to be repr~sel1ted,.'· '

Regarding the VahleS recorded for statiOlis 7 alid 8 iii l\ibie Vib, tii-ese, coiisiderec1
by tlieiilseives, cah carry no ,,,eight to\vards fixing the positi6ii of the ·Mii.giletic :role.

·The observefs hote states that one end of the nee'dle oiily \VaS ieid'hiihieciiy, and
polarity was not reversed. In'addition, it is generally accepted by' coiilpeteilt observers
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that a Lloyd-Crelfkcircle tends to give high dips and is a diffiwlt instrulll13nt fro~

Which to ohtaiu' good results under the best conditions. Hence, the pQssibility of error'
in ~a()h case is so large· that little importance can be attached to the value~ read.

In the light of later knowledge, therefore, the probable position of the lYIagnetic .
Pole Area for the ye~r 1999 is that i1"l-dicated by dotted li~es on the map, Fig. 14.

Fig. 14......,...Map of the South Magnetic Polar Ar~a, 1912, showing Declinations and Dip$.

The point reached by sledge journey tltat year was in all probability outsidethe Magnetic.
Pole Area; us~ng the term in its restricted sense as the area occupied by the Pole in
its diurnal perigrination.

.In the volume on PhysicaL Observafions oj the National Antarctic Expedition
1901-04, Commander L. W. P .. Chetwynd publishes Charts Ilalid III, indicating the
position of the ~iagneticPole as. deduced independently from consideration of D and I
results obtained by the Expedition. The location giv'en is 720 51'S., 15,60 25' E., or
167 miles .from the position shown in the map,. Fig. 14. Accepting a seclda,r
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variation in I as high as 2'5' per annum, the movement 'of the Pole in the intervening
ten years woulcl be only 68 miles; or, taking the secular variation in lY 1Lt Cape Adarc
as +54' and· accepting the direction of movement to have' been nort,h~wcst, the
magnitude would t,hen be 90 miles.

Since the values of D and I, on which .Commander Chetwynd's chr:rts were
based, were confined almost exclusively to one side 'of the Magnetic Polar Area, there
is 'room for considerable uncertainty in canelusions regarding location ,~f t'he Pole

~ , . ~ . .
which may be drawn from such values alone. Moreover, it will 'be patent from
Commander Chetwynd's own Chart II, as well as from 'that now cilbmitted on page 55,
that location by intersection of magnetic melidians is of little aCC0unt unleEs a large

,number of determinations on at least three sides of the Magnetic Polar Area are
available.

, .

"

.'
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CHAPTER III.
OBSERVATORY WORK.

1. l\'[AGNETOGRAPFI§,

The' magnetog~aphs were of the Eschenhagentyp9? 'JTIad~in 1911 by Otto To,~pfer

and Son, of Potsdam. Declination, horizontal' int~~§~ty: und v~rtical intensity
variometers (D, H. and V) with' the u~ual recorc1!hg' ~p,p.'l,t1it~~· '~nd accessori~s,

,.,' . • t

were supplied, and' also a strpng aluminium tr!1me with legs on whiph to mount the
.' '. I· ' .vanometers. , : .

, . '

The whole eqnipment was unpackec1 aBd §f)t np.\lt.tha'}J'niversity, Hobart,
under the direction of Dr. ,J. M. Baldwin, of M~ll:>onJ'ne QR~~F~torY: rhe instruments
were adjusted; and several magnetograms taken off." . ' ..
.' .... -

It was proposed that in the Antarctic the IHagnetOgIapiis should be installed
eithe}' in ~. hut or an ice cave, and that the legs of t11~-'y~;ioineter-stand' and recording
appal'at1ls be set up on woog~n blocks frozen intotl!e floor. Because the Main Base
had to be placed so far north '(latitudp 67° S.), the difficulties of establishing tl~e

obseFatory. were nlllch in;;n;~i3ec1:' It was f~Ul1CLi,nn1g§sible to set, up either within
... . .' ...;...... , ,". '.

or upqn ice, becausf( thp tl!aw,in §1J.n~merwollld,:.~t \y~~. ~n~jcipated, be too great. On
'the qther hand? tl1e 'rocky af:!)aat OliD!) Pt:.!1isOll....::...·the;vicinity Qtth~ ~'[ain Ba,i3e--was
so ul1even that it was ahnql?t. illlPOSi:\jRl~ tQ find a rea,§onably fJ~t are~Qf l.'()ck s11fflQiently
large to admit of sl)tting IIp' the i:n!1gn~'t9graph~ \vjt,hjn a quartl)r:=~jle radi~'~: of the
living hut. In iHldition, the high 1~ilgls '~onstantly'c1'ian~!)c1 w'ith ~!10W wgil)p- were
know:n t~ Pfl)v~ji jn those latitudes, !'~nd.er~d it imp:~rativethat th~ g~i3ervatQiJ;be not
very far r~niQy~cl from the livi11g qlH!J:t~rs.:' . '. . .. ,

" Ultinlat~ly ll: ~ite wa~s~l~ctQtlscjnle ~5Q~'ar\1~ m!r.'t4-northo~ft~r fror.i1 :tlll;l living
hut, oil roc!~ 99i\§iIlHng of gl1eiss an~ ..ll\!c.!~ schiilt. (See Plates IV 3cn4 VI.) {he site
was very u.!wy~n, ~nd muoh labouli was :I:equiri3d to clear it sllfficjep.,~ly to a,dmit the
preparation Rf T!lCesses i11to whio,p. to insert th'e leg!? ot the instrllment. Explosives
had to be J;esqHe~ to and were ~~ry:~ff.e.Ctive ii:f'remo~ing large senF~~etaehed rocks.

, "

2. ~ii\.qNnoqK!,PH HT,:T...
.• I .' -~ •.•.

lVlat~rillls ipf a wooden h",t ii1 1\o-11jch .1,0 hf!use~h~ magne.tqgraphs· had beon
'. transportecHroin Fobart? and thls'wits f'rQQke.d next. 1'he 1111ilding (~l)fFig. 15, page 58,

I .' • '. - 0- _ •• _ .._~ ,.~ _. _ _._ ,'.'._' ..•..• _ •.• ~ ,0__ .

, and Plato~' IV ~~cl V) f()l~sjsted ·~t '11 wooden fJ;\Hn~W9r!5 ~yjth tongued and gr~o\'ed

lining-boards pqth qtr.ts!cle nndin, Prider each tin!]~el'"lir.liilg a layer. of tarred builder's
. .' , \.. " ~ . . . .

paper was placed, and ~yery effort was made tq 911sure both this and the timber-
boarding as continuous and free from open: joints as possible. However, in order to
reduce space and weight, the tongued and grooved timber had been specified as light
as seemed prudent, and, in consequence, had suffered much in transit. Hence, effort.' ,

was concentrated 011 making the paper covering as impervious to wind :as possible•
• 6624-l:!
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\

Finally, acontinuo~s paper covering \Inaking three layers of paper a~d two of wooden
lining-boards) was pli~ced over the inside. wall, every joint in the paperheing made
tight'by nailing a batten along it.' The whole of the frame-work was secured by means
of copper spikes and bolts, largely salved from the wreck of the sch?oner "Clyde" on
l\facquarie Island. Unfortunately, owing to shortage of small copper na:ils, some iron
nails had to be used fo~ fastening on the linings, but none Qf these was larger than a
H-cinch wire nail. and none was within 6 feet of the instruments.. Asa final effort
t~ protect the b~ildi~g against. violent winds which, even during const~udion had
given indication of their persistence and:violerice, some twenty sheep skins were fa!ltened
~n' the roof and windward side and some thirty tons ,of rocks were carri~d and stacked
round the outer walls as a breakwind. In building the frame,vork, cross pieces had been
'fastened to .thestllds on which the stones. should be piled to prevent the hut blowing
bodily away, and this precaution was more than justified later when the' structure

,was called on repeatedly to withstand winds exceeding 90 miles per, hour. ,

As shown in the sketch, a double porch "rith specially' fitted doors was provided'
at one end of the building to enable the temperature to be maintained as constant as
possible. An adjustable cowl ventilator was also provided for the same purpose. \

- ,. '.'

3. SETTING UP TIllE MAGNETOGRAPHS.

Before setting up the variometers,a determination of H was made ill the
magnetograph house with the magnetometer, the vallie obtained agreemg very well
with the value at the Absolute Hut.

The instrument frame and the' recording apparatus were set,.up as shown in
Fig. 15. (see, also Plate V; Fig. 1). The feet were set in "dabs" cut into solid
gneiss and, although the legs were to some extent adjusti1ble for length, the 'floor
was so uneven that considerable cuts had to be made' in. the rock.

Illumination was afforded by'means of-a-kerosene'la~p,,:thewholeofthe,recordmg<
apparatus being placed to the west (geographic and magnetic) of the, vario'meters.
As first arranged, the variometers were in the ()rder H, D, V, .from, west' to east, the
H instrument being' nearest the recording drum,.Shortly after commencement of
operation, however, it was found that the D instruillent was much too sensitive, a'nd
the D and H varioiueters were. therefore. interchanged.: 'l'hi~ arrangement, coupled
with the provision of two mirrors !~lrowing t,vo recording" spots "a little less than the
width of the photographic sheet apart, covered a range of nearly 1Qo, i1nd the limits
of registration were exceeded Oil very few occasions. Similar provision for a" res~rve

spot".was made in the H instrument, but the Vhad at all tiriles only on~ trace.

, In the V illstruinent a thermograph was also fitted, and by means ot- a mirror this
cast a recording light spot on. to the drum.

. Both V and H variometers were fitted \vith temperature compensatuJg systems
which on the H instrument, also partly detenilined the sensitiveness.

•
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-, 'L TEMPERATURECOl\fPENSATIONS.

'rhe :mathe)'riaHcal ,tfel\tinelit of ti;~ applicatioh of teiilp~r~ttire c()lnpehs~ti6hS
isgiveii below. this dtigihated ih P6tsciani ahd the, writer is ihH.ebted tb ·Dr. J., l\L "
Baldwin £6f the trahslatIOh from f,he German,.. .
:.... , .'. ',! HOftzontiii JnFe1~s1ty ¥dh6nieler Tdl~]Je,.aWre C01hp'C1isat~oii;

o " -Bet ~1 ~ .iimgii~Hb ihbhi~iit ~f th~ s1.i.speridec1. ilhignet ') . _
· P d:': iiltensit,y 6£ fiiild at the eehtte ClUe to the defleet'6r magnets r at temp. t~.

· . e· == torsibii boupl~ of the suspension per bldiah , J .
~" At t~ili.~: t ~ io +ilt tii~Ke ~eC0Y11e M(1~ a·dt);· F (1 ':. a' +3.8'ilt); '{J (1 +y'dt)
: ... iVliejo~ it 1§ l~hip: ~b~ffiCieht of ~rtl~p~Hd\}tl fHltgh~t, '.

cii ,,' ,,(ietl.~6tor iiiaghets.
. f3 . . ;, ,; expiinsidti. ofslipp6tt of deflector magnets.

-y ,; ;, torsion of stlspension fibre.. .

From' fig. Hi let t he the deflectloll 6£ the i;'~~dl.e fi:oih the meah ihagiietlb
fneridian; v".its mean valUe so that v =v" + dlJ, and dv mea:sur,es the variation of
thatqolllp91l~nt, whic,h is at right aligles to t.hedirectioil defined by Vo' .

F6i: iliI the viLlue of to i~ -~. .'~ihe directl~ii of the deflect'or field makes an
. . .

angle 1> with the magneticiueridiau and the ~ to:sion angle with needle in the meridian
wciuld have the value v. In the actual case, it ha~ the value v-v.
• '. j " ,

N
· "

'~.' ;

'.J

_'.~ :t, : ':

~ ,. j '"I

De fiJ,.s;o'1.

t

. '.Letk l)~ the component. of the ilOrizontai intensity that is to 'be ohsetv~d.
, _. '4n~i~s '~e:ihg ~ec1':~ned posit.ive fro;n N. t.hr~u~h E.: tl;e couple tenq.ii~g t:Q.

i'educ'Qvis . .
, • ,_~~",_.. '".. J", ,'.' .•_ • . ".-.' -_. ~ • ,,' . J. ._. .\_._. . .' , . • .'. ~-\

l~~r (1.~ ~:if.t) +Jni .,- a' + 3f3·dt) M(1 ~ a'dt) siil (v -1» +6 (l + y 'dt) (v -- v);'; 0,
....." . .•.. '-~, '. . (J.

,'. K -+ :F (1 .. a' 4' 3f3·at) sill (1) -- -</» '+ M(1 + a' + >jf3·dt) (v -'=- v) '==: o.
,', K,,+ rlK -+ lj' (i "'-- a' '+- 3f3 'dt) sili (1);,+ dv -- 1»'

e . .'+ M (1 + a' + 3f3·dt) (v" 7- dv ~ 'V) = O.

•
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Fr6lil this eqUatic)ll the three fdllowilig are' detiv~t1 :~

K,,+ Fsin(v,,-ep)+~(Vo-v)=:o. ,:. _ ." ,:<,':'5:l

dK + ii' cos (v" -. ep) dv + ~. ·dv = 0
1 •

. . '. ., . . '(J - . ." .". . .".'
-F(a' + 3{3) .Slll (vo""'. tp) +M (li'f'y)(iV""v) ===;0 ."~ .'" "•.

. 11' ' .. " ,: - ~ ._~. __ :..~.. __ ..:..:.; _~::. ",'=l~:i'l' . _ .
In these equations put Vo = - '2; then Ko will be tlie eon1'pbnent actmg towards

the south = - H". . : :., . ....

- H o + F sin (-~ - ep) + ~ ( '- ~ ~ v) = <f .. . 1

'.' . • ''if. 'iJ'" .' . .. ... ,.'. ,-' ..
- dH +F cos (~ '2 - ep) dv + 1\1 dv = 0 . , ' . L .,,·k

1 ,i" ....
, -,' • 7T . (J .'. -.1T. .. -,. .......

- F (a + 3,8) s~ ( - '2 - ep) +M (a + y) ( - 2" -v) = 0 S "

, ..
.- '.

'.j

-Fsinep ..

4
. ',\ ',''., .. ...:,.

5

.' 2

tan ep = 6

I' ;

,.
'MH=(}a
M·JH ~iJ'da

() .dH
M = do.'or

dlI ()

and F' = '- (tv + M: ~., .. " . <,': 7
~ep."; ;:) :'.~ _.: '. .:··i~:

fr6m which f6 and 7) the dimensiOhsof the required magnetic field can be obtained

1; Ii d-(}
- 0 tn M'

From the II variometer

(-
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To find dH, deflect the, declination, system by means of a deflectCit' magnet at
a knowlldistance, .

then, .if 1/1' be the angle of deflection,
dH = H tan 1/1. , ,. ..

but, ifR be the distance from the recording drum or shutter to the mirror of the
suspended system, 1tnd 0 the defl~cted distance on the drum or shutter in ~l1m.,

o
~hen,,1/1 ~ 2R= tan 1/1

since the angle is small.

To find do., deflect the horizontal intensity system by the same deflcctor magnct
at the same distance, and let '01 and R1 be the defl~cted distance of the re~Ol'ding light
spot and the distance from the re~ording drum to the suspended syst~ll1respectively,. ';" .. ' , .
m~. "

"

. e

01
Then da.,= ­2R1

dH
.. M - do.

20 H o R1
- 20 R '. 1

all ofwhicli quantities are known.

), . , .. dH, ' ',' ,.. , '
To determine dv call the sensitiveness € gamma per mm.

€ gamma =' € X -10-6 c.g:s. units.
, ,,1
1 mm. corresponds to 2R .

1

dH
.'. dv € X 10-5 X 2R.1

- 2R1 € X 10-5•

" " 'dH
If € =. 10, then dv = 2R1 X 10-4. '

Temperature coefficients, after -consideration 'of data extant, wcre aEsumed
, as, under :-

a. = a.' = '00044

'00094,
X '00044

(3 = '00002
y negligible.~

20 H o R1

+ 20 RThen tan '1J' = __---'-_-'-"'TT 1

Hu

and F can be found by substituting similarly.

,

,'"
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The momeilts of the deflecting magnets' haviilg been deterniined':by,means of.
,the r;~agnetomet,er, the required field F was then secured by 'placing,suitableU~3:gnets

at a distance d from the centre of the variometer determined from'

moment of magnet,'
F,=::: d3

Vertical Force VariometerTelnperol7lre Compensation;

H,eferring to Fig. 17: Let
M be the magnetic moment of the suspenued niagnet,
:k the cOJilponent of the 'earth's field perpendicular to the magn~t,

F the intensity of the fi.eld atthil centre due to deflector magnets,
v the angle the suspended magnet Inakes with the horizontal,
mIg the vertical sliding weight,'
'i l its distance from point of support, ,>

m 2 9 the horizontal sliding weight,
l2 its distance from point, of support.

N <>~-------+--"IIl>:

,
S

'K

F

Fig. 17-Diagram' of Vertical-Force Te~perat~re C~mpensation.

fI, The angle v is positive 'wheri:N end is tilted ,up (positive 'from N through zenith).
". .

K makes,an angle v -- ~ with the horizontal ON. ," '
F is positive when vertieally downwards,
l] measured vertically downward.
l2 positive from 0 toward the N pole.

The above are values at temperature to'

At temp. t == to + dt they become

1\'1 (1 - a'elt); 'b' (1 ...: a' + 3f3'dt); 71 (1 + y,[lt); 72 (1 + y;at)

where ~ 'and a.' arEi the temp; c6efficie~lts 'of balanced arid defleCtor ;rnagn'et'~:

f3 coeffieient of cxpansion of deflector magnet supports, \/. ;, ",,'" X,,,!

Y eoefficient of expansion of supports of adjusting weights.
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.'\) "::J-}J!h~,:eq\l!!.tiQ!l<9f ~qnilil~~hllnis
, , . t ••: . •• ~,-' . • , •

':"::J,\:W(l~'tt;dt) +F 0 = ar + 3f:M,t) 1\1 (1 = a'cZt) GoS v + 1JhiJh (1 + 'Y,dt) sin v
+ m

2 ld 1 + 'Y'dt) cos '12= o. ' 0 - , " 0

~ , , , 1nl gll --',
,'. K,o + dK + F (1 - a + 3#'10 'cos (vo -+ dv) + M (1 + Ii + ydt) X

: . d 1n2gl2' , -- d):" , d , '
sm ( v~ T "V) t, '1\1,' no'+' !1+ 'Y~,,~, 99~ \- v~ t·:v.~ ==; 9,_

This gives the three eqllations :-'

ml.gll , in2 gl:i "
K o + F co~ Yp t lV1- ~!Il vp t M.' 90 13 Vo == p

. . 1nlgll' , m2 yl2'.· :
dK - F sm Vo'~'11 +~ cos v~:4v. --,~ . f'lHl Vo ijv = 9

nil gll' . ' 1n2 ql~ ( :. ) '. 0
F ( , + "0 (.}) + -- ,( + ). + --'-". a + 'Y cos v =, - a ;}fJ cos Vo lVI' a, 'Y sm '!!P., ' , M.- ~r',' , - -, ',P ,

Putting Vo = 0 these become

K
', . F m2 yl2_
,0+ + lVI,-O

dK + ml gll d = 0"'"M' v
, m gl ' ,.

- F (a' + 3~) + ~12 (a -+ y) = 0

where K o is the vertipal component vertically dowmvards.

11

12,

13

. l .' ;; , ~ , ,

mlgll '
lV[

m2 gl2
J)1

11

14

. ' (i)

• (it) 0

. • (iii)

K o

- (i) gives the intensity requ~red for c01l1pegStltion ~Ild bll,l:.j.ncr, and
any alteration in F does not in any way :.j.ffect tlHl scnl3itivenesss: 0

vertical intensity (+ ve if ·ClOWIl\Vard). ,.
H tan 1.

a = a' -= '00044.

~ = 'Y = .()ogOg.

\ykH~~,~.p~fQre~1)._~ ~,~~q ,F. W\1S Qp~ain~~ by 1l~Wg q.~f!ectorma.gnet§ofj>:uQwn moment
. . ~ I 1\1 ' '

at dIstance d = N F,' ,
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The. temperature compe~sations were computed on first 'setting, up ,'imd the
compensating fields based on values of the moments of deflector magnets' which had

, . been determined in Hobart, a small allowa'ncebeing .made f~r ageing. '

The compensating system of the vertical force variometer was not' altered
,subsequently, but 'the sensitiveness of the H variometer was increased by adjust~ent'

of the deflector system on 8th July, 1912, though no further alteration' was made a;fter
that date. .,.'

it is not, proposed to discuss here the' merits and demerits of temperature
compensating systems: In AdelieLand, despite the extreme care taken to ensure
a protected and airtight building, themagnetograph house was inevitably subject to
greate~ or lesser changes of temperat{lre.' No building which it would have been
practicable in the circumstances to construct could have withstood the terrific winds
that were experienced to the extent of maintaining the temperature constant wIthin
the limits attainable in a cellar or ice:cave. -

He?-ce, temperature, var~ations had to be faced, and it was decided to use the
'compensating systems.

The results obtained would appear to es~ablish th~ value' ,of .~he cco~pensating

device. -For the most part, the diurnal temperature range was small, -.usuaJlynot
.~"eater than 2° or 3°C., but the ,seasonal changes were, of course; considerable. the
total range amounting to about 30° C. ' '

. Inspection, of the magnetograms an<ipreliminary consideration of the results
give no evidence of I1rift nor of necessity. for a temperature correction. ' The effects
of temperature change would appear to have been eliminated withinpraeticallimits. .. .

of measurement.

5. ,DECLiNATION SCALE VALUES-METHOD O:F DETERMINATION.

,With the first arrangenient of the variometers which obtained to 22rid April,
1912, the]) instrument was placed in the middle, while later it was nearest the recor4ing,
apparatus. To determine the scale value' for' either position, the distance~from the.'
variometer lens to the scale .of the recording apparatus was carefully measured. by
means of a metal gauge filed to fit exactly between the t,~o surfaces. This gauge was
thim measured against, an accurate 24-inch steel rul~. The dista~ce from the scale
to the sensitised paper was 85 mnl., and from the outside of the variometer lens to the
mirror 36 mm. In the first position of the variometer, the distance from the scale to
the lens was 1,590 nml.

The scale value was determined by means of the' formula ,. .
, .'

, ~ cotan l' ,(_.L)
Ed - . 2R, f - h .

In this formula R w~s taken as the distance from the mirror to the sensitised
paper and, for the above conditions, '

R = 1590' + 85 + 36-= 1711 mm.
• 6624-1

."'.
,....

.'
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In the seconcl positioh of the
WlL§'i;o2i!5 ffitii., tiiHk giving

. /

, "" r~'lie,Siiili~ qiiai:~zfi;Uh~ {vas}~§e,a :tiifo~~iiO~lb; ilnctUle tofsi8il,fiictGf pi h was

aeterhtiiigCl8B. tI1H~ oc~asi8Hs 'yigldiHg tile f811o\ViHg resUlts ;-=-: '
j' "l'j:1 !ld~l ~.~~.ft,

8 AprIl, 1912 .. : .:: ... .:. ..: 1·215
I .1 : • ~ • ~ 1: ; • I \.:'.'

25;; 1912 '''... ... n82
, 3 N8~:; i~i3 ~:. ",' 1-216

H ~*a~ f8Hlia tH~t aUHiig tk~~xpgfiHl~ht bf ~gtli Api:H, i~i2; ti!g iHdgH~t §yst~iii ~td~
not moving quite freely, so that the r!uian of the ~ther t,vo results was aclopt~a; i.e.,

I • • •

f , . i:212.
f"h=

Fdr tiig~eri8a lip t8 ~2ha April, i~i~; tli;~ gites a ~cai~ ~aiii~
.'All '.,,,

e;j 2 3~:I~r x i '212
.'. i :21 8;. ,

:b vari8ihet~r,' tHe a;st~n8e froni the scaih to the
, )l' fi iI", ,ens

J,.;...._._-........ .,lli·~H.j..1J'- ......

3437'75 • ,"
2284'0 ,x 1·212

- 1'82';.

•• • .~... I.

'I,

, R = 102i'5 + 85 + 35'5 = 1142'O ni'iii.

:~~;:~:C~&'1~,IffiF~ajt8,t} 22Ht:~liL:iHJ2: t~:31li~Nd~e'ilib~f"i91t ~he scail3 vaiue;
'\"\'~~"ld'·I-~'.H'- ";t....~....... - _.i.'. '.:- -' • '_.•__. .1'. • ,;. ' 4 " -.

tHerefore",was-'- ,
_ .~\ :' ...., .... ,.',' ", ,I .'

, .' ".1 . I ,1','

B8tji tk~ :iB8{ie ~daie ~ai@s ,veri{ acWptecl J'8f the pe¥iods ;neiiti8ii~ci.

iii cirder to check the scale valuedeteriiiirted ft8rtl the geohletrica1 ami 8pticai
conditions, continuous obEel'vations of declination were made with the nlagiletdineter'
oni9th October; ]9]2; for sI* Hours, [{liii tin i8tji ~mt iOtH :1aHiHii;}'; Hid; iJ1terrlllttently .
for pei-ie.ds of six arid Eeven ~ii:hi.£s. B)' dOliipafiiig the ranges oUsel'veci at the tHltgneto­
metet ,viththe rliagiietograph ctirv¢s; a faircheci~ o~ tiie scfiievalWi wastkus,l:ii:JH1iH~a; ,

,11. I ,f r ,j) I. • , .' , ".' J. " ! ' I'.' '.. ____. . '.-. . ", .'

THe s~riiigHt me~ri pf ~\velity-s,eveii detehnindtions of DscaJe vaJuii nlade in this \Vay giive
Ed ;b' i '78', {vjiich iridicated the adopted value ofHl2' as being 2'2 per cent. too iatge; ,

• • .;" ", \" ;. • I'. ~ ..' ,

, ' This rtiethdcl of o?taitiiiig tile seiUe vRine fOr :D, is H6t enfii:ei}, satlgfiicUify
bebause; oil account ciHhe illagiietdineter Hifignet oeihg hea{iy, coiiseqlieHt b'H.,vhiCi!.
it tended.t<-;' dvetcrun; and ,vas llOt' aeadi:ieatj it \vasofteti diffid:ilt to say e~iictiy ',,,lUit '

\. . • • ., , . '.' . ' ,. '- ... ,' . . I -j ,

the extreiiH; vriJile ,vas: Heiice; tHe peaks of the ctitves on \vllicn the llieUsllrgWlirits
were baEed are in some ca~es a little uncertain. Hci,vever, sihce the tJtal,·Hliige of
the tweilty-Eeven deteriliiirations \VaS from 1'67' to 1'85' the uncertainty is iiCit ·great.

Base-line determinations ~lid ir?t iifford, ~iry cheCJ~ on the wile value~ .,Firstly,
the base lin.e,did not remain constant fOf very l!:ihg perfCiat \vithciut adjustniel~t of some

, kirid;_ secoildly, the cleterrhinatiolls of b'ase line ,,,ere all il1aCle iit aBout the' ~ame ,
t, ... ';. ' '1 • • " i j. 1" ; ~ ~ . = t ", ,l , l' -( . :~

,a1:isoliite vahie of D; while, thirdly, the errpr of iiidivialHil.obEi:;ivatii:His ,,;as sufficient
to vitiate any comparisons over the shoi·t ranges cbvei~eci;

•
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;- i ~qr~~f soW~~ pf ~F!Jr Sn?]1l4 be ~!Jtf3li,' n~lll~!Y; ~p. t~~ t~f~km f~~por: th\~ ~~
fpr.r\)pt only ~or the p3;rticl!l~r v'1'h!p of ~ ru~i11g 4t t4e tin1(~ t~~t r~~ t8fs~ml ~~r~~~m£Hf

IS mad~ and, m the prese~t c~~e\ t~w F87S!qI~ f~9~~f 'Yl1'~ prqp.i1'Qly correct for the average
H at the station. On the other hallq., sinpe t,hi~ +f\~tpr was large, at times of abnormal
H, the D scale value was sensibly affected. '

. . .V:.

Pn~fmY.h~f ~8)Hf~'R+ ~H8f 'e~~§tpq mth~ p.l1'mn~:lf2!111§~q J:l~, rh~ ~H~tt1tm~Ht.~
having to be placed in echelon, so that the,illummating beam ~mM ti1,H Hn l1'nthf~~.;

This disposition, combined with the n~pe§siW: 8+ 'pl3;cing theD variometer a; near as
possible to the recording apparatus in ~f~~r r8 §~PHfP rh~greatest range-of registration,
occasioned the D variometer ~~ip.g plf\.~~~r sHg~tly s~{e,v in relation to' the recording
apparatus, thus causing a slightly lq1v~,t 7<i t81Y~T~~ ~W~ ~i4~ pf the paper. The maximum
error possible on this account is l'~ p.f~cent. . ... . ,

Slllluning up, it would appear that the 7Hf\~iIllUln possible error at any time in

tP,~ .~d nH81J,t~q j~ qf H1e wfl~f ~+ '± ~:?, PH H~nt:1 ~y~ile Hw p.f~p~H~ \<HW i~ Rl-m~iH~mp,h~
less," , " . , ,',." .
n_~J<;" .

6. HORIZONTAL FORCF. AND VERTICAL FORCE .SCALE VALUES·~METHOD
, .• , ..' "'~)F D,~;~n:~II~~~I~~: ' . " ." ... " .,

1\; 1;;.', j ',',1' . - • ,., il

, :V~r the qe~~cti?n .~xp.N~~11el1ts, rP dfr~r~in~' ~ an~ V ~c~Je y!tluqS.1 ~ s.n~~n
q~~e~Hpg ~lf\g~wt w3;s f~~yia:e4 0+ t~e. ~~mEl siz~ 3;~1d fO~111 ~s' tlw 1,) an4 R ~j1sp~mleB

. ~l1~?l1er~·, ~~?h YNioH°J.e~~r ,ya~ ~mH~~~~d ,y~ql q ~~W' ;r~1l~niI1i~11~ p~r, W~qllfrt~q' ~p;
()~nti1n~tr~~~ on 1vl~ieh 'yas ntt~q ~ s.t~nqar4 tpcaHY H\r d~flectin,s n~iL~11(lt \)'t t~~~; s,3:f1~

~9ight as .the s~lsp~nded D,lf\gjlyt sy~~e~n.' T~e de~ycNllg I~lagll~t :va~p~3:ceR on·t!+9se
st'1';ldardsby llle~ils of a sock9t to \yhich it w~s affixeq, ~il~ b'y virtl~~ ()f which it co1114
be rotated easilr end for end. Deflection di~t~'l1ce~ up to 25 ?nl. wq'~ wov~~~d fo{
and distances of 20 em. and 25 em. were 1~~9~ t~r~llgh(n~t, a few dete1:mi\Iationsbeing
made at 15 cm. a~so. The two fo,ymn :fH~tmWft~=S;P.;'\)·!~l}lt.al~edefiections, for D and H, '

,but s(Jlnewhat small ones for V. ' ,- -', , ~ ":' , , ,
.-~

For determination of ~/; 1(j~~ follo:\~I;lg'" prQ~e~~lre- was used.* First, double

q~,fi~£lHpJ1~ p.t tn~D ~y§~\\m;y.~w ni~qy ry·p.la,()h~g Hw, ~~#~~l'mg W<;Jg~~~· ~lWS\';~~~y,rJJ;,-.
ll\l~~ ~nH W9.~F~t th~ ~1l~~~ml~q §Y§t~m1,~nq1~~t~H1RfH1 ~j~4 e~~~ ~\14 HqrH~ rH~ ;;,~.§Un
eachpositio,n. Two values of the double defiect~9,H 'Y9f(lN~~\~ ?~1(~i~Wl fqr(l!\'9.n~~!!1'~1W~:

N9~t, 1(he d9.~ecting 1~~gIJ9t w?:s t~an,styrred to the H varionteFH ~l~~ place(i,
s~9cessiY:~1y' no~tlt, ~107tlt encl11j)rth; Iw~th, north ~nd sout11; S., N.; 3:11,(18,.'~.;

t~~~s ~I~f\](j~g 1"yp' d~t9rJ~lilJations of the doubll( qe~ection for e3:91~ of the dj$t~n~~~:

. ,';'~~in,a\1r' tlw ~¥9;·.~ti~~1 \Yl1'h tn~ 'H ~mHl¢l¥Y~1t w~~ r~f.~a F~~' sp.· W~t ~~e.' me~n
tUlle of the observatlOns wIth D and H should be the same. '
'H.i1.L"C.)~'·""!~ {:I!~·.;""f·'!·.~.:..p:,~~... 'j:, •.If <lJ.'~ " \'~',,' 1 " .. ,~~I ''i ••'~' ~ .

It owill be not,ed that the deflections in each case are due' to inter-action of the,
\. ,~J'I:l'1 ,'., "]'''<''!1 " - ..:;- ,.'". ·~"·l·~. " ,;." -It .; .... I' • -,I "'1'. :,~." ... , -., • , • •·f·;"' ....: .... ,. \"i,· "'''. '-'1'(.-1

m~g~U*~ tn~h~. :: 9P(l 9.n:; re,ll1,ti?n," . '. - ..
• The method used for sea.le va.lue8 W1\3. fir-;t·intr.oduccd by .J: A.'Broun; - :-,""
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,If p.and p.' be theresulting deflections of the D and H variometers in millimeters
and () the angle through which the D system is deflected, then the force causing the
deflection of'the D system is,-- '

, W = H tan () X torsion factor.' ,

_ Hp. (L)'
- 2R 1- h,

W

when the angle is small. But, since' the sam~ fo~ce W also causesthe deflection p.' of
the Hsystem,' therefore

Eh X jJ.';
Hp. '.f '
2R (1 -'k)
2p. H 1

or Eh = 2p.i X 2R X .f _ h

2p,
, - 2p.' X ,constant, .

providingH is reasonably constant. In Adelie Land, the value of H varied considerably
for each determination, so that the mean value of H which obtained during each
experiinent,was used in computing final scale values.

To determine E, analogous operations ,~ere performed with D and V variometers.:
First, th~, D system was deflected by placing the deflecting magnet north, north end
east; north, north 'end west; S., E.; S., W. 'Then, on theY variometer the deflect~r

was placed north, north e~ld up; north, north end down; S., down; S., up., Finally,
the deflections of D were repeated in order that the mean of the D and V deflections
should apply as' nearly as possible to the same mean value of magnetic force.

• • + • •

In this case, the" broadside on " position was used in deflecting each suspended
system.

Then by similar reasoning as for H, '
2p., H', f

Ev =' 2p.' X 2R X1 h
, 2fL '

= 2/ X constant;'
, .' .

which constant, as before, depends on the invariableness of H. For detern;ination
of Ev asJor Eh" the actual H ruling during the experiment was scaled from the, magneto­
gram and used in the final co!,nputation.

The apparatus provided for the making of deflection experiments with the
variometers was not the best for the conditions of low temperature and :4igll:, Win!!

. • . l . I • •

,that prevaile'd. In the Antarctic, fin:gers wcre much less sensitive and nimble ithan:3
in lower latitudes, which fact, combined with the persistent forming of. icel9~ystals

on' the defleCtion bars and supporting standa;'ds, rendered it difficult to plltc~ the
deflecting magnet at the several distances and positions without, jarring the s~~p~nded
system., Thi;;; difficulty was greatest with the V instrument, which, on account of its.
being 'fartl.H;st from the illuminating ~all1p, ,vas most liable to frosting and, at the same·
tiine, was most susceptible to shocks.
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TABLE VIII.
Scale Value Deflections.

Mean Double Deflection..

mm.
D End on
H

"
......

n Broad.'idc ••• <'~.

V
"

n 221·7
V

"
139·3

D . End Oll :::1H ."
;) Broadside
V

"
D End'm' ...
1I

"
D f,roadsidc
V

" I·

91-75. oJ 6·5
27015 ]3·6

88'11\ 44·16
21·90 10·7

.. Date. '

..
I.. Ap:il··1Vlay.r Hl13.

}
1\'T:H~h t.o

.Jur:e.'1\.l13.

l.Sept. to
jDee.. ]912..

} May, 1912•

Seale
Value'
Used .

1·82'
7'10y

U32:
HOy

] '82'
3'89y'

.. .
]:82"; y .
3-.'35"'( . 'J IJ J:U?C, 1912 ... ~

. 'f'

1:82' .:tJ uj):~o
(;'72y '. , f Nov., 1912..

l· el ?'

'~4?y

, . )i

. '1'82'.' . }1\Iay, ]9]2,
6'05;: .

152

.­._i).em.

163

291 ,1<18

]62 .' 79

198 '00

i2G 1j;1

. 16(J 82.

/20 em.. j

,'----+---

2'98 1

Chan-ge in Force.

466

15 em.

89·16
23·0G

,jM;
22·8

mill.
92·0
39·2

25 em.

(i(j.O'j . :;0·28
19·2G 9·W)

91·1
48·7

1:>,0·00 (iO·,n
42·.51 21·75

115·!)]
13:26

20 em. I
I

film. 'I
. 181·0
. 7(;'9 [

15 em.

Position of
Deflecting

Magnet.

Instru.
ment.

, ,

7. DISTRIBUTION COEFFICIENTS,

In the D and H variometers the suspendedJ~agnet syttcms were identical,
while the deflecting' magnet also was identical with the D andH magnets, ·Hence·the
moment a:t'ting .on Hand D suspended magnets due to the deflecting' n~a:gnet was the'"
same with' each variometer and no. correction for " di~trib~tion " was required. .

'. In tj:J.~' e~se of the V' vario~~ter, however, the dimem:iohs of the suspeildcd .
system we~e cDnsiderably greater 'than those of t,he deflecting magnet,. Corrections, .

're ' " . ',", ., .....

therefore', 'require(l to be applied to 'the V scale values determined; to .allo\vfor the
unequal interaction of ,the' defleetirig m~gnet and the D and V systems, res:pectively~ .
•To arriv~at. the sign and.magnitude of this corr~ctioll; thc'dim8n~io~Gof the n~Ggi:cU,:;'
employed. were 90nsidered, . ... '.,



for Discussion of Distribution Coefficie'nt.. , . .~. ".: ' .', : '.;' , ,', -',

m~g~~h

~~~f~m: .
",

,1' r·'I'

d
II

'-:-_~"'~~'=:-..-,,-..-.--
,.

::r;
Fig. l8-Diagram
- '. i r.;'. ,'.I:' h .-;,,...

...

'then with the V variom~ter as shown ~n ~g: 1§~ the force on the V ma;gnet iu't4e
direction of its length is zero; The force acting on + i/ downwards is '.

. .; ,',' I' 'C, I"~ ,. ! j,;..... '" : II. l' ,

2.f~~ {\~ - l')2 + ~3}"/~
1

l

The r~sultant 90uple
'. 1 . 1

28P.~W [{(d-l')2+ l2}a/2t {(¢+ l')2+ l2}3/2].
MM'· . . 3' . .. . . l' l

T l:'d~ [1 + 2d~ ~4 l'2 -: l2)] olll;~ftiflg ~\gh~~ pqw~rs 8~ d ~~~. d'
. :fr~lll t~e.aM~~ it wil~ p~ l~o~~q~ha;y i~ t~e y §~sp~m~~d ~~g~et ~~. ~ong~r t~~n t~~

D, r:iJ.~gnet, th~. corr~(}yiop. FO be j1pp'li~d i~ ~~ch ~s to inc\:'ease t~e obseryed V~cal~ yahW'

'fR~ al~en~t~ns of yhe seY9r~l ~~i1g:H~ts ~V:H~ -a~ ~'ilA!lr :'-
:p all:d R susp~nd~d andqeflecti~g m~gn!Jt ... 2~ ~nm. overall.
. 41l~11~ed e~e(}t~ve le';lg~~ .. .' ' 1~ l~~ln. (=:= ~ It
V sl1spep.4eq magnll~' :.. ...~)(j nnn.,9ver~H·

As.S.\lWeq effeftive lel}gth . ~3 lr~n .. (~ 2. q.
WW\l Nles~ d\m~ns\ons the co~pl~ a.cting on the sqyeral sYs.tems i~

. At 20 em. At 25 em.
, \ "~ .;" .

l\iM" MM'
Hand D .... 1'01 'd3'- l'00!35 d3

. V l\~l\'I;" MM"
1'l01 (f3 1'~65 T

. 8i>~43:Y, a~t~o~gb, tb,e ?~a;ll;gein forc~ i~, the S.~11l~, ~t t~\l, c~~yre~ 9f~ ~,?t~ ~~~,~r~w~.~ys1r~~
. c?~ple c~u~ing,the d~~ec~~q~ of the Ysrste~~ is g~~~t,!(J ~ha:n t¥.a~ ~e~~?t~g y~e:p, ~r~~~~

qy: ~'O pe~ c~#t. and 5'~ per c~~t. J~spectively. . . '1

Therefore, the V'scale values as deterirlined from the deflection experiments
. " ' ". .'. • '. , . ' , .; " 1'· ' . 'I' f ; '\ ~ ~ •• ", .,' ." ..,' ... .

~~J;~. ill;9r~a,sed by tliese percentages:* ' ..' . .' .
~~OT~.-:-It ha.s been pointed out ~Y Dr. Chree tha~ as the second po~rer term in t4c &?o,,:.e cxp~nsion ,~mou~t~-~<?

9 ?~~ c.~.~~.l ~nd ~ per c~I1t., ~~~ fourt4 p0'rcr t~r:m is. unli~_ely to be negligibl,e:"" Iri'fact, i~ g~cohieB1:3 p~~'c~n~. ~~q Q~~'p_~r
cent: ~spectively,-but, in view Of the oider of the' uncertainties introfhicc(fhy otnef!cat,ls,c's;"t,h'c'incltlSion Of this t,erm''.'"ould
~iv.eoQ.ly'~'aelt'l:blance.qfgreaterac6uracy._ " .. . ,_,.",' ",',r' :1-": f·I{,~~';t·rlf. ·.ll,:~It'I·' I ! '.'" ,.i,.· ;:\, d:

. 'N ~':I~ View:?~'~~e' m~g~~~de ~f~~~se' corree,tioll factors an~ D.! ~I~~, ~8:?~ t~t?? ~r.~ l?~~~~ o~ ~"D; l\~.~~J.l2p.H?~ o~ .~~~~ ~~~~ .
. distances of t~e va.rlous magnet~, It will be ObVIOUS tbat sllch' a method for deter_~llnatlon'o~ scalcfvalues, .~nv;olvll.1g as,' ~t •
doeB~' a large'" distribution 'coefficient,;" .canno't be' regarderl a's satisfactor'y: Tntt deflections) stiOlI1d: he "ma'dc,' 'bY nl~alis
of ~:Rtrong inagnet a~ distanccfl sufficiently grcn.t to obvia.t,c any n<wcRs.it.y for n c1jst,riblit';ior{,C;Wn'st:\Wi!~ 'or; 1H1l!~.' 1';1' l'~I·"'·.'f·
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·8. V:i!:RtidXiJ ]?<'{iiCE SCltEi VHUES.
Table IX shows the ~3Jiies u~tgfHiihea for' E-~ BBtk uncorrected for "dis­

tribution " ariel corrected; iii; ~veil as thevliiUe OfE0 lil:l6pted iBid the peridd for which
this value was used. As' was inevitablg; flli.Eng tk~ g~fiy stages fairly :frequent

• , ._ ',', . \'1', I t·~···'r :····.f\rq~·.;':,,, .. '; ..:·lHt· ~" ~~ I •••.

adjustments ~b the iristni.rh~rits ,vere reii~ered necessary by Both the climatic and
magnetic cciH.CiiW:iBs. .Iii 8Hii;r to adjUst big V variolli~t~~ fot ~ithei: scale, or base­
line value,.it ,vas nece§sary to liliWUe the fuagb.et systelll \~itk tHi:i·£.ngers ahd alter the
position of jockey ,~eighJ,i;. biii:irigtiiis opeHitidh it ,vaS iilipds~ible to prevent
formation of some sniKil aliwunt of ice 8~ the suspehued systeiri, sb that it was not
until some tini~ ~ft~iwrird.s (u~li.aliy twgnty-four ho~ifS. to seyeral ariy§) wh.~n this
ice had gf~podteci that the tnte Ba~e-liii~ of ~bale valii~c:Hhe iHto aHiah. Thus the
portion of the V trace iHiH{~8.iateiy £oiio,ving sHeh adjUstfuerit w~~ unf~iiable:

Ali*e qhangesih EO' duririg 19i2were 88riseqiient ~h I4ariipliiation gftk~ inagnet
system. +'ile frgqtleticy of thes~ ,v~~broiigiit abolit pltrtiy oy tii~ iri~xp~rienge of the
magnetician, partly By in-ap:preci~ti8n' of tke:i:eqiii~~ffi(mts fof sucH il.igh ill~grietic

"latitudes," and partiy i:iygene~ai gxpeditioHary ahd AntarCtic ~onditibris.
. .

\ f :,'

TABLE IX.
Vertical Force Scale 'Vd,lu~s;

:bate.

. Scale Valu~~ :b~terniineJ:
. .

Urlcorrected.

'..Scale.
.~v.ri.hi~s

.:Adopted.

P~ri6d, I.'

for whichUsed.

' .. .:....,.

I " , ~i

Y · 1912.,\!. •
, ~f r April 1

h'72 t to
., . ·tt

H:,;j

{
Ahi-i122 1

2·36 " tPl. ..
.. Alii-i] 25 8 i!:

" ,~ Ap~i1 25 8 Ii.
-1-40 to

6 if H.M~y

11 0, { lIiiiy 6 11 li.
6· 5 · to ~ l 'l

j

jriri~ 11 2 h:

3!S5 .r jiih~ il 2 it

G
iH

9H.• (1-- t·

'7Jilly;

{ jUl" '7 Ii It:, Itj .y
7'53 , to ~ I:

Ii ii:;r{ily, l~

.. ~ {Jillv 13 9H.
5:90' . w

5mi i~
...\

iJ.l. { 2 it
3·64 "; J~ i~"~

8~.Jiily22
: ..'..

,y,,, .j
4·10
5·88
5·75

2·28

6·35

:. j '-:.

5'~8
3·28
3:ii5
:i:jiJ
'/.7i

7·32

5·51

• I; i
3'94
6·15

.Y;
4·51
5·81i

1'1,\ ',1
5·89
3'2i
4·22

1:,':'

";[:"86'

4·48

6·00

y .. ;
4·31
5..r~
5·6i;

2:2~

5·06 ..

.i
3·81
5·64

,
§;~Q
2,9·1
3:S7

.... g:.~~.

~'92
i.
13.. :

·2::.
it ...

13...

.,
~O.::
y~
1D ...
2:L

1.: .
9...

Ajlril '25.:.

April 25...

~ 1~ ~ \

;Tuly

~ttiy
~hy

" 1012.'
AfiHi?:.
April 7 .
April 22 .

i
!
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TABLE, IX-contimted. ,

Vertical Force Scale Values-continued.
.

.. Scale Values Dctermined. .,
Sca.le Period

Date. Uncorrected. Corrected. . ~a.lues for which
" Adopted, Used.

r = 20 cm.1 r = 20 cm. ,r = 20 cm.1 r = 25 c;".

-. '

"
~

1912. y y y y y 1912.
'July',23 5·7H 5·77 6·;31 6·11

,,, {July 22 8 L.
.TulY . 25 5·80 5·25 6·32 5·56 (1)
Aug. 11 5·90 6·17 6·43 6·54 to
Aug. 19 5·95 6·41 6·48 6·79 '
Aug. '28 5·99 6·03 ' 6·53 6·38 Aug. 30 8b.
Sept. 2 6·78 '6·74 NO 7·13

740 {

Aug. 30 8b.
Sept. 19 9·12 9·27 ' 9·94 9·81 .
Oct. ' ·6 6·92 7·53 7·54 7·97
Oct. 15 6'67 6·98 7·27 7·39 to
Oct.. 18 6·89 6'57 7-5] 6·95 .
Oct. 30 7-18 7·44 7·84 7·87
Nov. 8. 6·62 6·64 7·21 7-03 l Jan: 13 3 h.

1913. 1913.
Jan. ]:'\ 5·77 5·83 6·30 6·17

';'00 {

.Tan. 13 3 h.
Jail. 24 6·38 7-10 6'95 7·52
Feb. 14 6·06 5·57 (i'61 5·90
Feb. 15 5·57 5·92 6·07 6·26 to
Feb. 28 6·99 7·08 7·62 7;50
Mar.', H3: i 6·46 6·69 7·05 7·08 I Mar. 24 . 8 b.'-
Mar. 30 4·74 ' '4-12 5·17 4.3ll (1)

f
Mar. 24 8 b.

April 13 5'27 4·94 5·75 5·23
May 1 4·90 ' 5·09 5·35 5·39 5'45 to
May 19 5·16 5·14 5·63 5-44

JUlie 10' 5:01 5'Q8 5·46 5·37 l June 13 ' 3 b.
JUlie

"

4·74 . 5·17 5·46 {24 5-16 5·30 to

July 10 4:88 4·94 5·38 ' 5·23 'July 25 2 h.,

{July '30' ' 4-73 4·80 5,]6 5·08 5·20 to
Nov. .. 3, 4·74 4·87 5·17 5·15 Nov. 3.. ,

,
,. ,

,I

Afte~ '13th J:anuary, 1~13, the jockey weights of the V balance were not altered,
so that the obvioU:s change' in scale value between 16th and 30th Mluch is rath~r
inexplicable.: 6~ 24th M!1rch an ~djustment of the thermograph contained in the
V variometer was made, during which the V balance was disturbed and required to
be lifted in 6rd~r to b'ring. the recording spot to the right place on the drum. In the
absence of any other evidence to account for the change in Ev, it has been attributed
. . , I .

to the occasion 'of this adjustment.
, ,

On 13th Jun'eit was found necessary to raise the V: balance several times in
~ • • \ j .

order to br~ng t~e recording spot into its normal position on the,drum~. F~om some
cause unknown, the V system at times would quite abruptly 11love its trace several.. .
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'n~illil1letres across the magnetogram, It appeare'd as though sonie 'state ~f 'strain, . . .

\\.'as being overcome 'in a series of jerks for which slowly evaporating ice crystals may
'have been Tesponsible,

• A similar occunence is accepted as the justiflCation for the' other change on
25th Julv,

"
. It is questionable whether the change credited to 13th June is not fictitious,

but, on the other hand, the determinations subsequent to lOth July seem to substantiate
an alteration 'in" Ev between that date and 30th July. 'Even if the, change on 13th
June beurireal, however, the error introduced is not large.

One other item'demands remark, i.e., the determination of 19th September,
1912. No explanation of the high value for Eo on that date has been' elucidated, so
that in the absence at .any indication of, two change3 (since lOb appears unchanged
subsequently) this value has been omitted. '

D. HomzoNTAL FOlWE SCALB VALUES.

In Table X are given the ';alues detol'l1lined and adopted for E".These are
.eminently satisfactory to the end of 1912, the only alte'rations taking place on' 22nd
April and 8th July, on which dates the H variolneter was deliberately adjusted., The
values determined during these periods are a fair indication of the accuracy that might
be expected from any individual observation. As the total"rftnge of twenty-two
observations -is only 0'63 y, the moan must be very littlo removed from the corroct value.

Fr~Jlll 8th December to 13th J alluary the H suspendecl~ magnet was not moving
freely; iil fact, it was definitely ~lTestedlllechanically. On i3th January the variameter
was opened up after attempts to release tho system by disturbing'it with an auxiliary

. magnet had failed. The damping chamber was opened and the whole carefully
scrutinised, but the cause of the trouble was not discovered: However, on adjusting
the height of the suspended system and distm:b"ing it mechanically, the magnet was
found to move freely again.' This incident is the only cause to which the ehange of.
scale value from 6'72 to 5'24 can be assigned.

'rhe small change on 17th January is incidental to disturbing the II magnet
mechanically ngain, because it was, moving sluggishly, and appeared to be sticking.
The system was also adjusted slightly for height.

On 26th January, the H iilstr~llllCnt was slightly readjusted generally preparatory
to the nmgnetographs being taken over by R Bage.

The remaining changes in scitle value have been assigned somewhat arbitrarily.
On 30th March, just prior to scale value experiments, the deflection ,bar was cleaned,
of iee, and as someclmnge of' scale value seemed definitely to have taken place between
16th and 30th allcl no other c\"tuse was recorded" or eould be elucidated from the
maglletograms, the cb:ange wa~ attributed to this cause.

'rhe changes of 1st, 12th,land 24th June may well be fortuitous, or" possibly
a temperature factor may have made itself apparent in the scale value determinations

• GGN-K
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between l\'Iarchmld November. The temperature during the determinatiolls0ll30th
March was-10°, iJ.? April _13°, in May-12'5°, in June -14'5°, in July -lf5~,

and in November, _10°. Although the single isolated d'etermination in November
is insufficient to. establish this hypothesis, the fact that the value obtained on 3rd
November agrees very closely with that on 30th March lends some support t~ this
VIew.

Following on the consistent and satisfactory H scale values established for 1912;
those for 1913 ~re somewh~t disconcerting, and leave room to question whether the
variometer was in the same working order.. It is possible that during the higher
temperatures and resultant condensation which occurred dur,ing the summer th~ quartz
suspension may have loosened and slipped, which would account for the sticking, and
at least in part for the change in scale value.

. TABLE X.

Horizontal Force Scale Values;

Values· I . Values
Determined', Detel'mincd.

ScaJe Period Seale Period
Date. ValueR for' which Date. - Values for which

f = 20 I r = 25 Adopted. Useii..
r = 20

I

r = 2fi
Adopted. Used.

em. ' em. em. em.
,

1912:
I

I
i91.~.y y y 19]2, 19]3. y y y

April 2 6·];1 6·09

6'05{
!I1ar. 2.1 r Jun. 133 h.

Amil 7 6·11 0·01 to Jan. 13 5·2fj 0·21 o'24~
Allril 22 o·n ...... April 22 1 h. . l

Jun. 178 h.April 25 4·0f> 3'94

r
April 22 1 h.

5'48{JVI"y 2 3:7] 3'Dl J'an. 2'1 5'5.) 5-<14
IHuv 17, 3'91 3'79

3'89~
~

Jan. 269 h.
l\iay 30 3·91 3·86 t.:l> I Feb. 1<1 4·79 ,1-89.

192{
.lUll. 2G'9 h.

Junc l5 3'90 3·93 l Fcb. ]i, 4·91 4·82
toJ'une . 23 3·87 3·87 July 82 It; Feb. 28 4'\17 4.9?i

July 9 {i·61 0·5S r J'uly 82 h. Mar. If; 0'05 5·00 J\fur. 30 8 h.
oj'uly 13 6'76 (j'69 J\Tar. 30 4-69 4-59

160{
Mar. 30 8 h.

Jul V 25 6'67 6'05 I April 13 4'06 4'60 toAui]l G·79 6·8<l

6'72J

Mav 1 4-62 4·53
Aug. 28 6'67 0·18 May 19 4'6:) 4-50. JUllC 10 h.
Sept" HJ 0'71 G'61 to

4-55{

Junc 1 0 h.
Oct. 2 0'08 o·n

I
Juue 10 4·56 4-54

Od. 15 7,]] '1Hi9
Oct.. IS o'oG G·80 I

. I
4'50{

June 120 h.
Oct. 30 0·79 G'70
Nov. 8 (j'71 ' . (j'8(j l Dec. 31 June 24 4-48 4-50 hne 24 Sh.

July HJ 4030 4·2S

4'42{
JUlle 248 h.

.luIv 30 4'51 4,,13 to
No~. 3 4·72 ,1'[,7 Nov. :3

)
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CHAPTER IV.

ABSOLUTE OBSERVATIO;NS AND BASE"LINE VAI,UES.

1. ABSOLUTE HUT.

The Absdute Statio)l was plaQed on .top of a rock ridge, 171 feet south of the
l\'Iagnetograph House apd 15 to 20 feet above it. (See plan on page 31, a~d Plate VI,

, '. '..- ,

fig. 2.) '1~his site was selected because a gap in the rock with a ,fairly l~vel surface
offered a suitable platform on which to set up the magnetometer and dip-circle tripod,
and at the same time promised at'least some shelter for the hut from the wind which,
from the first, left no room to doubt its frequ'ency or intensity. A hut \vas built from
gdds (Lnd ends o~·timber left over from various building operations. 'I.'his was 6 feet
I ~, '. .,

square in tne ground plan, with a lean-to roof sloping from 6 feet high on the windward
side to 7 feet on the leeward. The frame was fastened together entirely with copper
spikes and bolts, and the single lining of ~-inch timber (doubtfully tongued and grooved 1)
~as secured' with copper nails. No iron whatever was us'ed in the construction and
special care w~s,taken to remove all tools. In order to make the hut reasonably tight,
a coniplete lining of tarred paper was placed iiiside, every joint being carefully made by
nailing on a wooden batten. rrhis procedure proved very successful, and when, snow' .
p.u,9ke~ ~9un~ some'jb,at, very little wind came in other than at tb,e door. It may be

.ren~arked incidentally that this rather flimsy 'structure was firmly anchor~d as a
precaution against being blown bodily away by the hurricane wind.

The instrunlent tripod legs were set in " dabs ''. cut in the gneissic rock with a
hammer and drill. Prior to the completion of the hut, a number of ob~ervation~ ,Yere '
I!1.aa.e fQr Latitude, .{\.,zil@th, an.-a. ~,,¥. rI'o correction.

The main azimuth mark consisted of a· 3 in; x 2 in. timber, about 4 fe.et long"
. round which a cairn .of stones was built on top of a rock T~dge 1,266 feet to the west.
Also a short-distance mark -for use at night and during heavy' drift was established
on a small rock promilience 144 feet to'the east. This mark consisted of apoint'3d piece
of 3 in. x2 -in. timber with a hole bored through and built round with acai;n. At night
a tin carrying an oil lamp was placed so that the light shone through the hole in the post.
Although this mark was less than 50 yards distant; on many occasions it was in'lpossible
to see it through flying drift snow. .

To. enable the marks to be viewed,. small sliding wooden doors were placed in
the wa.1ls of the hut. .....

2. LATJTUpE.

Determinations of latitude were made both at the Absolute Station and at the. ..- . . . - . ..
Winter Quar,ters hut, 770 feet further south, and using both the magnetomete!?-~heo:dolite:
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and the Cary six-inch theodolite. Five' observations for latitude gave the following
results all reduced to the Absolute Station :-

Latitude.

()b3erved. '1 Cireulll.·Mer.

Date.

1912.
Ja'n. 18
Feh.· [)
Feh. 8
Tuly 8

191:>.
Jan. 16

Object.

... Sun ... 1

... Sun ...

... S\1I1 ...

... Antares ...

... Sun ...

o ,

67 00·7'
Gr; 5\1·8
G(i 5!)'()
G6 5\1·7

(;7 00·0

o

G7 00·7
G7 00·0
(iG fi9·!)
G(; (i9'9

67 00·1

Instrument.

Magnetometer No.9.
Ma!!ilCtomder No.9.
Oa~\' six-inch theodolite.
Oar)' six-inch theodolite.

C,ny six inch theodolite.

Acccp~cc1 mean,. G7° 00-0' So'

Since the determination of 18th January, 1912, was' obviously. in error, it has'
been omitted from the accepted mean.

3. AZIMUTH;,

As a result of twenty-four determinations of the azimuth of the, Wcst Ma~k,

each basea on the mean of four settings on. the sun, a fmal weighted mean value of
65° 54'9' west of south was accepted. The range of eighteen of the determindtions
was 5', and the total range 15'..

j

The corresponding azimuth of the J~ilst Mark was accepted as 117° 25'8' east
of south.

4. LONGITUDE.

Longitude was determined first by the ship's (S.Y. " Aurora''') chronometers
, both during the 1911-12 and 1912-13 cruises, and yielded a mean value of 142° 40'1' E.

Subsequently, during 1913,· 8,' 10ngitudedeflJ1ite~yaecurate within ± 0'8 sec.
was determined by nieans of wireless time signals from Melbourne Observatory, in
conjunction with L.M.T. observations n~ade by Bage with a transit telescope. These
gave a value of 142° 40'025' E. (,9 hr. 30 min. 40'1 sees. E. of Greenwicll).

The closeness of these two values is remarkable but caimot be regarded as other.
than. a coincidence. The probable ~error with ships' chronQmeters, even though very,
speeiaJly cared for, is, under Antarctic conditions, ratner of tile order of ±. 10 sees
than of ± I·O'sec.

5. TIllIE.

During the period of occupation a provisional longitude of 9 hI'S. 30 mins. 29'4
sees. E. was used, and all chronometer corrections were based primarily on this value,
being corrected only in the final results to the actual value of !J Ius. 30 mins. 40 sees. E.

Six box chronometers (4 mean time and 2 sidereal) were wound regularly about
9. a.m., every day and intercompared; all intercomparisons 'being recorded in a special
in~er:·somparisonbook. '

I
I
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hi oraerto check the chronometer rates and corrections to L,NI.T., obs'ervations
for,L.M.T., were made as nearly as possible once a month. As these hacI:to be carried
out in the open, and, since, in addition to low temperature,. wind and drift were so ,
constant, it was sometimes as long as six weeks or more before any "shots" \~ere

possible.' Then, on several occasions when the wind had abated to a nornwl stiff breeze,
,thq sky was too overcast for stars to be seen.

The follo.wing. table, XI, gives the rates determined from L.M.T. observations,
und fin;Llly adoptecr for the three best mean-time chronometers. The final G.M. times
were obtained from the nieans of these three chronometers, but, from time to time,
checked satisfa~torily witht.hemeans of the remaining three.

l'he probable ubsolute error in time on ariy occasion is not more than ± 4secs;

,TABLE XI.

Standard Chrono;neter Rates.

,
~(.',
";,

"

"

"
'\

i:

1012-1:1.

Feb. I3-Mar. 21

,NIar. 21-Mav 20
J\lay 20-Ju!",' 8
July S-Au~, J1
Au;. 'll-Sept, 2"

. Sept.. 2,}..Nov. 8
Nov. S.. JaTJ. 1<1

Lo;ehy 102., I Barraud 021.1 CaS'er", G5,;·1 Fleteher·3GOO.

-- 1·38 -:- 0·71 _. 0'07 ..L G·81,
(stoJlped).

-- 3',38 _L 0'050 -'-·0'701 -I- 4-:324,
-I- 0'014 O'G]4' +4',}88
-I- 0'000 _. 0·771 _L 4·19
-1-,0,\)0::1 -- 0·7(;9 +4,,400

... + 0·877 -- 1-09 I -I- 4-:,20
-I- 0'675 _. 1·190 -I- 4·803 f i

NOTE.-+ YO signifieR a. losing, and - YO no gaining ra.tc.,

'6, SUITABILITY OF ABSOLUTE STATION.

It' was, of course. essential that the' Absolute Station be within' easy distance'
of both themagnetograph and the living quarters. On the other)mnd, it was desimble
that the vicinity be as free as possible from magnetic disturbance.

From consideration of the Field Results obtained by the, Expedition, it would
appear that the vicinity of the Magnetic Observatory, although not entirely free from
disturbance, is not seriously disturbed: The dedinations determined at· nelc!' stations

,as set out in the- map' on pa,ge 37 show that the normal declination at Commonwealth.
Bay was westerly and of the order of 10° to 15°.

Of the stations A, B, C, and E, station B would be expected to be least disturbed
since it wason, ice and probably several hundred feet from 'the 'nearest rock. Concerning
station C, the observer's notes on the locality remark that small "eins of magnetite
occurred, in that vicinity.

Determinat.ions of declination at stations A, B, and C gave about (j°W." 10 '\-V.,
and 5° K respectively, and of Horizontal Foree ·0308 and '0307 for A and B.. The
variance between, the latter t\VO stations in H. F. is therefore only 0:3 to,0'4 per cent.; .
which ,is notJarge.,

,

i
r
"

, ,

,.' '.

,,
"

r

l,,
"

,,

\ ,
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It h;1d bee~ hoped that the sea would freeze qvef for ~ considerabl~ di~tance

o"!I:shore~ so that a che,ck station co~ld b,e occupied on sea-ice~ but the wind was so
constant that, despite 60°. of frost~ tl:!ll sea never froze over sufficiently to permit of
going half a mile Ollt.. . ,

~n order to ascertain ,,,hether there was any difference bebveeh the magnetic
conditions existing at the Absolute Hut and the MagJ;letograph House; a determiI1ation
of :H. ii'. w~s, rwtM in the latter. sh()rtly pr~or to. its, completion. Th~s ga,ve a value of
·Q?lO~; W4ich appea,rs to be in genera,l agr~ement w~th valt1es detern1ined li,t the Absolute
FJ;ut. It may, therefqre, be fairly COIlc~uded tliat there is little qifferellCe, between the
Magnetograph and Absolute Station~, so. that variations rec()rded at th.e one apply to
the other within the limits of observational error.'. .. .. - - , ,. ,.. ~ . , -.. " ... .

7. ABSOLUTE OBSE.RVA,TIONS, &0.

Since several" term days ~' fell due before the l}la.gnetographs were set up and
in running o~<1er, t4ese werek.ept by vislla,~ observa.tions o,f:p witl,J. t,h.9 Iwtglwtqllleter
in the, Absqlt!te, Hut. After the end qf ~farch, routine absolt1te o.b,servations were
instituted;

. Following on several unsuccessful and doubtfully successful 'attempts, it was
. soon realised tiu1:t satis~actory ob~erYations were only po~sible d,uri~lg certa~!1 hours

of the day, aridtlrese illoStly towards night or early morn,ing.. Even a ca~l\al considera­
tion of the ni,ag11etograms showed,t~at duririg the greater part of the twe!1vy-four
hours there was far too much movement for observations,and that the best times. ". . . .. . - .

occurred between 4 p.m: and 8 a..m. On the other hand, any portion of this period was
liable to special disturb~l1ces !19COmp~nyil~g ~\lror\B..

Hence the major part of the work had to be done at night with all the attendant
discomfo.rt arid difficulty of darkness added to the inevitable trials, of Antarctic
c'onditions.

Since the period of actual observation exclu~ive of prepa;rations of person and.
instrument a.mounted, under good conditions, to more than an 'honr for magnetometer
work, and from two, and a half to folir holirs for dip-circle sets, the conlplete observations

'were carried out in two parts. Further, 011 accouilt of the difficulty first of setting
on the marks in darkness or drift, and, secondly, in selecting a si.lfficiently steady period
to secure satisfactory magnet readings; Declination sets were obtained when one could,
rather than when one,would.

. ' In preparing, for, Absolute Observations, a visit was always paid to the magneto­
graph, since one could tell' at least to some extent from the position of the recording
spots whether or, not a storm were iri progress. v-

Preparations for observations which comprised dressing in outdoor clothes,
fiJ:rdihg on'o~s way aci:oss the 'slippery snow and iceslop,es, c,orisulting the magnetograph,
clearing snow fron:r the Absolute Hut, carrying in and setting up the instrilnlCnt,and',
if1iecessary, putting a lighton the lllark required at least OIl? to two houts, depending'
on the tiqre of day and t.he state of the weather; while the clearing upcand stowing of..
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gear afterwards would take another hour: Hence). ~s it was impracticable to heat the
'Absolute Hut, and much of the mmiipuiation had to be carried out with bare fingers,

the taking of absolute observations constituted a sonlewhat arduous task.

During observations; all spare magnets were placed about 10 yards to the north
of the hut, and the llioving in and out in the high wind al1d thick drifting sno,v was an
unenviable occupation.

.1'he results of the Absolute Observations are given in Table' XII, \vhiie Table

XiII gives the values at the several stations :B and C, previously described, ami at
the ivragrietograpli Hoiise.

TABLE XiI:
ObS13Tvatiorwi . Results.

Absolute Hut (Station A)-Cape Dep.ison, .Adelie Land:

Latitlide, 670 00'0' S.; Longitude, 1420 40'0' E:

Declination. Inclination. ,iicii'lzontal Intcnsit:r· Instrument3;

Date: Obs'r.
J.ocal Mcail TIme. Value. L.,i.T. I Value. L.M.T. Value. I l\Iagnct. Ill. ~Irig·r. J Dip·Circle.

1U12.
.,

h. h. h. h. h. ·h. h. r
F"i,. 20 15·1 ... 626·7 W. ......... 16·1 ·03073 465·12 9 ENW
~ftil;. 28 ....... .-.... ......... i8·1 ... 87 22·U S: 23·5 ·OS09S 178 .178·12 ENW
April 1 12,3, i5-l 6 20·2 W. ......... 16'5; 18·2 '03126 464·14 U ......... 1,NW
April 6 1"'8 6 06·2W. 17'1 ... ·0:HI8 4(i5·48 !i EN\V
Api·it U ............ i7-8 ... 87 21-4 S. lU·6 ... ·OS106 178 178·12 EN\V
Aj;ril 13 16'U, 17·3 5 48·7W. ......... 18'0; IU·3 ·03058 464·03 U ENW
April 17 ............ ......... 7;4 ... 87 19·8S. 7'6 ... 'OSn? .......... 178 178·12 EN\V
April 20 17:0 6 00·5 W. ......... 17,4, 17·7 '030U6 ......... U ENW
April 21 ............ ......... ......... 6;0 ... ·03108 U EN'V
April' 24 15:'1, 16·5 Ii 05·0W. 17'3, lU'1 '0:1Il2 46:1·04 U EN\V
April 2U 15·7 f, IU·5W. 20'0 ... S7 :ii·6S. 17·3 ... ·03121 461·4<1 9 178·12 ENW
lIIay 3 16'0 ... 87 22'0 S. 16·2 ... ·OS120 ......... 178 178·12 F.,..'[.\V
~iuy 4 16·0

I
6 \7'0 tV. U ......... ENW

limy 7 15·7 6 16·3W. .......... U ENW
May U 7'9 6 47·7W. 6·3 ... ·0:nI5 460'OU U EN\V
~IiiY] 12. 15·5 5 27·7 tV. ......... .......... .........

I
U. EN\V

~hy 13 ............ 6·U ... 87 21'68. 7·2 ... ·03124 178 17S'12 EN\V
May 16 1(j'2 61iH \V; I ......... 1;;.ti·i'4!. U EN\V
liiay 18. ......... '03116 459·56 U ENW
Miy 21. 15·4 6 23·7 tV. . ......... ......... U '., EN\V... .........
May 24 ............ 8'9 '"

8'7 21-6 S. 11·2 ...
J

'OS097 ......... . 1'78 178'1~ ENW
lilriy 26 14:5 ... 6 20'3 W. ......... U ENW
liEy" 27 14'6 6 18·li tV. ......... 15'4, j()'4 '03120 4,,9'2G ~ ......... ENW
May' 31 ............... ......... 2i·0 ... 87 21·5 S: 2i'4 ... ·OS090 ......... 178 178·12 ENW
~tay 31. 18,;] 6 26·4 \V: ......... 9 ENW
tIline 7 lli·u ... 6 07·7W. 15·9 ... 87 19·4S. .U B.12 ENtv
Ji'1I1e' 8 ............ ......... 22-1 ... ·03133 45G-:~H) U. ,.: ........ ]~N'V

ju'ric 12 13'6 ... 6 16·8 tv. ......... 16'2, 17·5 . ·0:1I14 45U'UU U EN\V

JiiiiE 13 ............ 16·1 ... 87 21·2 S. 16·2 ... ·0312S· ......... 178 178·12 ENW
,ju'ne' 18. 18:8 6 '.ii·8 "iv: ......... 16,6, 17·8 ·03112 4,,8'80 U ......... EN\V
,jti~c ;!2 17·7 .6 31'0 tv. 9 ENW
iu·ric. 23 ......... 18·4 ... 87 2i·u S. 18·5 ... 'OS098 ......... .17S 178·12 ENW
june'· 28 .IS·7. 6 27'UW, lii·o, IN ·03138 458'.76 U. ......... l'N\\T
july .2. 18:0 ... ... 6 31'0 "iY. I) Imw
July 3 ............ 6'6. ... 87 2i-3S 6·8 ... ·OS102 ......... 178 178·12 ENW

-,-.

.,

. .' .'

],

"..

.,

, ,

f."

'.'

,..

,,.

:.
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TABLE XIl--c01itinued.
.

Declination. Il~clillation. lIolizontal Intcnsitr. lmtrunicllts.

ObS'f.

ENW
ENW
ENW
ENIV
ImW
ENIV
ENW
ENW
.ENW
ENW
EN\V
ENIV
ENIV
EN IV
ENW
ENW
I,NW
ENW
ENIV
ENW
ENW
EN\\'
ENIV
J~:N\V

ENW
ENW
EN\\'
EN\\'
EN')'
:EN\V
EN\\'

EN'"
EN\\'
ENW
EN\\'
W&H
ENW
WHH
ENW
ENW
\\'HH
WHH
ENW
EN\V
WHH
WHH
wHIr
WHH
WHH
WHH
WHH
WIlH
WHH

liS'12

Ii8·1278

178'12

178·1273

178·1278

178·12

1i8·12

178·1278

178,[278

178·12
1i8·12

178·1278
liS-1278

9
!)

!l

178
178

9
!J
!)

178
!l

17S
9
!l
9
!)

US
!l
9

178
178

9
9
!l
!I

178
!l
!l

178
9
9

17S
!I

17'8'
!l
9
!I

178
9.
!)

178
H.
n
II

178
lJ
!I.
I)

9.
!) .

n
n.
!l
D..

......... ,

4;j7-()7

4;,:1'1l8

4(i2·14·
~i:j7'42

,1;,8,12

4:,8·,,:1
458,1"

4,,8,70

4,,9,10

,160,22

459·10

450·4;]
4;}8·20

4;,7·82
'1,,8'00

457·58

4:",9·22

4"8'42
4G!I·11

457·71

,4Dg'OlJ

I
I~,,1i-44
1 4:37,01

r
'03129
'03117

'(J3ll;;

'03078

0·3090 I

'U3F!:j

'03W;
'03100
·03106

'0312G

'0;;10.)
·0:)]04

'0:308"
·03018
·O:Jlll
'03117
'0;;100
·o:lIon
·oa09Y
-0:-1092

·03103
'0:1l02
·0;;102
·02D2!) ,
·O:IIl!l,I.

'0:1l08

·0:1104
'03130
·0:1108
·mH:W
·(J.l1O;;

'0:1110
·0:3148
·0:lO86
·0;;120
·0:1109
·0:110:1
'0:1I08
·mOlH
·0:30ll0
·031;)5

L.)I.T.

th3
](;.[ ...
15-2, lC·fj

I(j·a, 17·2

h. h.
[j.g

15,5, [u·4

10·8 ...
15'0;10'0
10·1
IU·2

10·1
15,,1, lO·a

20'1) ... '031!J6

.........·1·· ......

17·2 [f)·0

20·0
:?1·4

1·7

22·1

·21·3

87 22·2 S. 1a'(i ...

87 21-<1 S. 16·4 ...
15'7, 17·0

87 21·lJ S.

87 22'8 S.

(i·,t. 7-1

87 20'(i S. 2·8
22·()

lor;
20·0

87 21'0 S.
87 21·;') S.

87 20·8 S. I(i·8
2:l·2 ...
]i'.[

:~·2. 5-1

8721'48. 22·(j
17·1)

8;"~;·:~·S. I· G:;:"~:~'
18'0
Hi·7

87 24·6 S. 7-i
1(j-2

1!J'0
;)-1

87 21·7 S. :)·0
8721·48. !i·7. G-O

h. h.

.

Yaluc.

6 18·8 \I;.
6.:I-I·OW.
6 28·7 W.

6 18·2 W.
...... ~._ 16·[) ._.

a 14·a W.
6 18,,, W.
(i 19·0 W.
(i 21'!l\v'
a ;)4,4 W. 18'~, 18·7

·IG';~ ...

6 35·2\\,.

6 ,19,4 W.

048'0 W.
Li :?7-u,v.
6 Gg·[) 'Yo

22-fi ...

6 2!l'1 W.
o :10·2 W. 10'0 ...

2·7 ...

IH .
15'!) .

15·!J ...

6 13·0 W.
(i 33-l W. 10·1 ...

o :lO·f;W.
6 2~'7 W.
() :N·l\V.
627·0W.
(j :H<~\V.

;) 54·f) \V.

(i ,,:1·8W.

a 12,,, W.
7 14·0 W.
() 21·7 ,v- 22·!) ...

H 2H·aw.
(i 49·2W.

(i I()'2 W.
G :l3-1 IV.

2-0 .

6 02·1 W. 22·0 .

6 51-4 W.

6 19·8 IV.

(i 20·2 IV.

. ,
h. 0

Local )lcan Timc.1

---
h. h.
H

17·3
17·5

18·9

1"'7, 1a'3
Ii'5
HH)
16,;,

8·7

!G. 1
.8·;]

14·8

17·8
5-7

-'......- ...-.

17·1

16'4

la·4
2-8,5-!)

0·7

15-2. 15'7

18'4
14·0

.14'9, 1"'6
16·8
1·1'0
7·a

20'7, 23·7
. O·(i
20·4

. 19'4
:?O·4
0·7

20·2

Date.

1012.
July. 9
July 10
July 14
July 15
July 17
July 20
July 21
July 26
.Tuly 26
July 28
Aug. 4
Aug. 6
Aug. 7
Aug. 13
Aug. 14
Aug. 15
Aug. 24
Aug., 2:3
Aug. 26
Aug. 27
Aug. 29
Aug. ~W

Sept. 2
Sept. 3
Sept. 3
.sept:· 17
Sept. 18
Sept. 18
Sept. 27

.Sept. 28
Sept. 29
O"t. g-

Oct. .9
Oct. 16.
Oct. 18
Oct. 21
Oct. 21
Oct. 26.
Oct. 28'
Oct. 29
Oct. 30.
Nov. 4
"Nov. G

·Nov. 7
Nov. 20,
NO\T. 22 .
Dec. 1
Dec. 4 .
Dec. 11.
Dec. I:,
Dec. 22
Dec: 29.
Dce.• 31

, .
,I

, .,
~t '

.., .
',"

J
:' \.'
, ._1

.',,,
'.
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TABLE XII ..:....:continuecl. ;i

Declination. Inclinatio11. Ilorizont,al rntr;nsit~·.

I
JlIstrlllllcnts.

])atc. Obs'r.
T.Dca,1 ~[CHll Time. I Value. [df.T. Value. - T,.~r:.l'. Vallie. I ::\[a!:;llct"m" f )[fl,g·r.! Dip.~Circlc.

191:1. h. h. h. h. h. h. h. r .
.. , ,i;"

J'an. ;) 0·1 .... "t) 1U·:l IV. I) WHH ' .

.Jan. 7 20,0 I' 0:)·:1 11'. 21·0 ... ·o:lOI)G !) WHH.,

.Jan. 1:1 2:l-l G ·11·;, W. 2:H) ... ·0:1I1:\ 458·1)2 0 WHIi I'
J"an. 10 21·0 4 40,1 W. 2l'7, 21':~ :O:~127 4;",7·8;) !) ENW
.Tan. 2;') 17·4 ... ;) 40·GW. 18·0 ... ·O:JlOI 4.39'70 I) W&B '.
•Jan. 2G J7;2, 22·;') G IG':l W. 2[-(; ... -c'~lOO 4,,8'19 I) W&E ~ '.

Feb. r, 17,;) G J;).;} \V. ....... !) ENW ~ '1
f' ~......... I

Feb. Hi 21·2 7 I~·OW. n HE
, , , .

I·'cb. li 20-1;

I
G :m·8 W. 21·1 ... ·mOO!) 457·od H RB ::~i ~1

",' :..
Feb. 2,") li·4 ii :1:",,7 \V. il 1m ~. 'I",.
.1'\~h. 27 IH I; I ~." 11'. Ii'!) '" 'O~lO:1 4MH)2 0 nE .!
l\lar. 7 l!H (i :1I·0 IV. 20·;) ... ·0:108" 4r,S·00 !) BE
MM. 20 Hi-fi (i 11;·1 W. H nE .'...
liraI'. 21 )(i·0. lS'r, G 12·liW. 10'0 ·O:IOI'S 4;-'8';,)2 0 RB
l\lar. 20 IS·(i (i 42·[j \V. HHi 'O~O!)il 45S'0~ n ......... RB
April fi 21·0 7 OS·2W. .,......... 21·8 ·O~IOO 45S·12 0 RB
April ].I I;'·S 7 IS·SW. ](j·S ·0:;0114 4;")()·(j2 9 ......... HE
April 10 IG·G G 4:1·2W. 17· ...; ·mOS5 45S'GI 0 RB
April 2:1 lo·n n ~HW. 20·G 'O~lO81 4,)7'42 0 RB
April 2G 17'0. IV'!) G 47·() \V. 17·G. I!J-l '0~OS5 4;')7·;')() 9 ItB
May :1 11;,[ G ;-HHi\V. ......... 17·:1 '0~OS7 4fii':34 0 ......... HE
J'.Jay ]fi Ui·;; o(i M·4W. 17'~ ·O:{O&:~ Mifl·G4 n RE •...
May 0" I(i-() Ii 40·"W. ](;·7 ·O~OOO 4,)1'~0 0 RB_., .........

.,
;Hay :ll IH·:l ... (i :")1·] W. 0 RB
;rllllC 4 Hi·7 Ii :17'!) \V. !) RB I

';
,Tn'no Ii 17·:\ Ii fl2-;) \V. IS·O ... '0:1011 ·I;'S·OS il RB
•Tune ];') 21-2 7 O·HW. ......... 0 ,RB 't

June If> 17,[ Ii :1O·7 W. H. ,........ m;
,June 17 11·1 Ii ;'4·nw. 17·S ·O:J0i0 4:jG·nn 0 .RB
~Juno 20 17·0 7 OG·7. W. n RB
,lune 27 In··1 G f)S'~ W. 20·2 ... ·O:IOSO 4[)7'74 !) 1~,B .
.July Ii 21·2 Ii :;:l·S.\\'. 21'0 ... ·o:lOno ' 4:17'12 0 RE
July 1:1 . )U·g Ii ;'S·IiW. 0 RB. ,
Juiy ]:I 20·0

I

Ii f)(j·2 \V. 21';1, 22'0 ·OoOn1 4"S'04 il HE I

·.Tllly 2S ](i'~ Ii ;~4·OW. ......... 17,'0 ... ·D:1087 M,7'48 .0 RB
Aug. Ii 17·0 0 4i·OW. 0 RE

, ,
......... , ,

·Allg.. 7 I G'!)

I
Ii [);-).i) \V. Ii·S '" ·0:1071 457'SO 0 RB

001. :10 17·:; il 44·:1 W. 0 ......... RB
Nov. I IG·S

I

G 2H·.i \V. 17·4 ·0:10:;8 4;,1,00 0 RB
. Noy, 3 IS'O Ii 40'" W. lS·7 ... '0~040 4:;i'2S 0 un

8: DISCUSSION OF THE ABSOLUTE OBSERVATIONS.

All observations \yere cal;ricd out as described on page 22, except that magneto­
meter and dip-circle sets were r:trely obtained on the same cloy.

Dccl:ination results recorded iIi Table XII correspond to either eight readings
of the magnet only, as detailed under a2 or a6 on. page 22, or to' a full set 6f twice
this number. The first are identified in the table by a single entry for L.M.T., which
is the mean time for the half set; while' the latter [\]'e indicated by two ent.ries for
L.M.'l'.,. each of which is the niean time 'of a half set.'.

* (j624·-L
i
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For all observations to 4th November, 1912, and for those on.3rd,15th, and
.f. \.,'., ' •• ,"'>1,""'_ ','

~3rd . J\'~~y, ~ ~.~3.,' tll!l :P:~W bJ,WIZ!l J,'ib,ppniJ,J,t~nd!l~ ~ort'\lf:, p~:t;p,qs~ 'Yl1S W>!l0. il~' the
~agnetol~eter.Wit'\l ,this SuspeIlsipn, a;n e:t;rorof lOin, dete.r:rl~f.littg tp,l;I, pl{\:~~~ of
q~t~!§i~R ~v~mW b~~l tc: ttI\ eHor of q:6' i~ tll~ r!ls~lting n, ':" ., " ,

, For ~he r~inainirig ohservatioJ;l,s, becal~se cOJ,lstaJ;lt b.real~ages '\lad so re.duced
~'\ly 'siocks o~ Vgllt ti.~re, the heavy ri'\:Jbon n'oJ,'n:a;lly inte~lqe.q ~o~, use if.l ilwrtil1, expefi"
11l,eJ,lts oll,ly, l~ad to '\:J.e u~ed ~lld, w~th t~is suspeI\sion, aJ;l e;rroJ,' of 10 iJ,l qet9rs~0~~i:t;lg

, ,,:,o~lC\ \l,lt~oduce \,n eg¢r o~ ?:9' ~n J?, ..
. The observations subsequent to. 4;th NovembeJ:, tl~eJ,'ehP.re, arenlo,~,t~Y, o~ ~ Iw,,,er

o};'d~r :p~ 4ccuracy t'\la1,1, thosg p,re9e.diJ,lg th;tt date, b.cith b,yCfLl\Se o~ tl;H; ~ecesslty. for.
lls.ing' th,e' h,eayy sllspensipn, aJ;ld a:~so. because the. obse:t;vl;J,'s were less e~per~en9()d.

'J;'his ?:~pe9t,is di,sc~\i'\Sl;1:1 nwre fully later, ,,:!\yn qe.\l:~i:t;lg 'xith. bas~-:lin,~$. ' .

rr~e fIorizon\«~ ~n?ens,ity values recorded in f~lll type a;re th,e val\ws resul,ting
froIil eit'\l~r a full dOllble set with m.aglwt~nwter, i\:s desCl;i1;J.ed Ol~ p·age·~2,. paragraphs
~2, 3,; 4:; al1,c~ 5, ~.r a, lf~lf setco~;sisting. of, pne set of o,spill.atipns and o.t;Je, se(of
defl9ctio.l?-~ only. ~n tll,e ta,blg where th,e :';'-alue is the IllelW. of a, compi,ete dO\l1;>le ~et

.the myaJi L;l\:J;.'t of, each lWlf set i,s :r;eco:t;ded, wl.le.reas a" sipg~e L."J\'I. T. w.diQate,~. Hte
i:nea.n.tinie ofa half s~t only.

: ThQ i;npment pf tbS ma,gnet, "W,"~~, dixJ;uced. f,rO}~\ el1Qh det~nl,lin3:tio~l of ~I is'
g~ven,·aml the a~o,l~n,~ by which i,t di~~rs from the 'aver~g~. va,l~e is ~ fa~r i\l(Fca~iqn
~~~ ~l;t~. 'r~J,iability 9f indiv~d\\al o1:>~E(J;va#ops.: It. ,y.~~l be; n,oted tbat' t~ere ·,yas. ~n
appie<;iable, though sma~l, ~geilfg of the magnet, amounti,*g to about 0'~5 p~~ Q~il.t.

p,~rai;t~u.nl a~erag~.· :gowe>:e.~, tl;te.r~. app~i1r,~ to l;t.~xe beeJ.l a rap~da:geing 'betw;ee}l
i~arch a~Cl JU,lfe, 19,1~,. pr,obably resl\lting 'from theunusu,al, ch,.l;tlfge~ of temp.erature.,

. : Tl).e ~esultillg II; basecline va1~ws, whicb are dise\w~~cL ll,tte~: indicate by. th~ir
consistency in, 19;13' tl;t~,t the 3:ccu~aQY of ~. determin,a,tioiJ.,s. w;a,s not ser.iously. a'ffe<;~~d

by the usf) of heavy.;suspension ribJ:,on. TIJ,is,.is. quite ullct,eJ;stl,tll,dableanC!i cOlllpatib.le
,yitl). \f.a,n,~ of a.ccur,a,<;Y ip. j,>, sinc~, Q.,ef),~c~iOl?,S. beihg l~)a,d~, on, l,Joth sid,tis o~ tl;tG; p~,a.l).e
'0£ detorsio,n, any err9~ in, d~~erJpination oftl?e l,atter, wil.l b~cOl.ne eliminl1ted.

. 'I;he v:alues of I;I, recorded 0- i~aljp~"yere O1:J,ta,in~d l,J;y combi?).ilJ.g the. ~opal

i,r:tensity determiped: \yith ~he dip-cir,cle with ~h,e value of t:l).~. dip secured ~t the s~nle'

obs~rvation. The time recorded is the L,M.T~ of the. i~tensi~y observation ,~hich

usuaily agreed very closely 'with the L.M.T. 6f dip experimelJ.ts. . .

Inclination was obtained: with either tw;o or folip nl!edles, as indica.ted in the
. tabl() by 12, or 12:]8, fQI~p~ying the 1??J,lllPPr, of, ~he .. dip"c~<;le, 17,8,

In Table XIII ~1J.!J 'values of tl).e dip obtained; with the individllal1 neeclles are
, giYeJ1-,Fr,ql)). ~hi~: ~ab.lp, it, 'iv,ill: bp. s,eep.. ~h!f~. t,he mf1:xip})lp-}l rEfI)-ge; fOI\ ~,v,o) orjou.J:. needles
, q.~Fillg an,.-y s.et of. Q9SE)F.a~io!ls W!Jos,1'5:, ,v,h~ch .. Qpqurs:t,yi9f), while, the mea.n.,ninge 'for
.' all. ~h~ 'sets, "'as. 0,75;, ..

As both qircles hacl to 'be aballdolled' during sledging, activities .of tl% 1;9J;2-1;3
• summer, no determinations of inclination, were made,after 7,th November, 1,91.'2;

" .

. J
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TABLE XIII.:
Values of Inclination from indiv{dual Needles. ' -

Absolute iriit, Cape DenisbIi, Adelie Land.

Date.
1

L.lII.T. I Necdlej Inclination.

1

Mean.No.
o, ..

S. S. I,"

1912; b, 0 , 0 I

:Mar. 28 18'1 1 87 22·8 ' { 87 22·g18·1 2 87 23·0
April g ... ... ... 17'8 ] 87 22·0

87 21-4 .'
17'8 2 87 20·7 ' -

April 17 7-4 1 87 20-4 :,. _87 '19-87-4 2 87 19-2
April 2.9 .. - 19-9 i 87 21-0 :,. 87 ,21-6.20'0 2 87 22-2
:May 3 _.. 16'0' i 87 22-2 :,. 87 22-016-0 2' 87 21-8
]\'[ay 13 '6-9 i 87 22·6 ). 87 21-66-9 2 87 21·2
r,i:~y 24 8:9 1 87, 22·3 ). 87 '9:0 2 87 20'S 21-6

I~_Mi,y 31 21-0, 1 87 .21'4 r 87 21-5Z1-l 2 87 21-6
I~

Jiiilc ' '7 ... 15·8 1 87 20'-1 > 87
" '~ :

15-9 2 87 18·\) , 19'5

June 13 10.-1 i 87 2'1'4 1<,

16·} 2 87. 21·0'
), 87 21·2

, Junc'
, ..-,

1S'4 i' 87 22·4 I~
23 >' ,8718"3 ' 2 87 2H: 21-9._

~uly 3' '6'6 ' } 87 ·21·2
I~

>' 87
,.

6-6, 2' 87 21-4 21'3

JulY 15 6'4" 1 87 2i-,~
I{

',',... ...
~

6'3 2' 87, 20'7 87 21,6', \'
, . Jiily' 17 15"9 I 87 21:6 \"

..
]td·\) ~ 87 2'1-4 ~ 87 .. 21'5

fItly ,20., 16-6 1 87 23·'{
>' 87 22·8iiJ·(j' 2' '87 22'·2

Aug. ' 4' ... .. ' . 15-9 1 87 22-4'
)0' 87 21·9:-15-9 2 87 21-4

Aug. 15 10.-3 1 87 21'{ .> 87- 21-4,16<; '2 87 21'4'
I~

I

l~Ug. 26 ... ]'6',5' l' 87 22:2'
>. 87 2'2-2. 1'6-5 2' 87 22-1'

Sept. 3 ' •• 10." : 18':3 1 87 22·2 n,
18-4' 2' 87, 21'-4 ,L 87 2]'6,18'7 7 87 21'-4 ·f
18-7 8 87 21·3 j

Sel't. 18 ' 16'1 1 87 25-1 '1
16) 2: ' 87 24'-1' l 87 2{-6]G'1 7 87 24'·8' r
l'(h' 8 87- 24:4' • J 0

Sept, 2g' ... ... 02'9' 1: 87 2'1'8 l02\9' 2' 87 2']"9'
87: 21"7,02:g, 7, 87 22-0, J02:g 8, 87 21-2

OEt: 9' 22-0~ 1 87 22:0' '1
22:0 .. 2 " 87, 21"6' 'l 87' 21·i'J 22-0 I 7, 87, 21-0 J22:0' 8 87 21"1;

... ~~-".' .. ."\. ...j



,,' "

..~,'
-', "? ~~"

"

, ,

I I

r 1

,
l' '

'f
! :'.,.-' .

~, '.
\ '

84 AUSTIML:NSIAN""ANTAROTIC' EXPBDlTIO ?'-T.

TABLE .XIII--'-continued.
,

I
I,

I

Needle
I

Date. L.M.'l'. IllelillUotion. Mean.I, No. r

S. S·
1912. h. 0 , 0 ,

Oct. 21 ... ... ... 22·8 1 87 21'2\ ")
22·8 2 87 20·8 l 87 20'8, 23·1 7 87 20,,1 ( "

·22·9 8 87 21·0 J
Oct.. 29 ... ... 22·5 J 87 22"1 122';'j 2 87 21'0

87 21·422·[1 7 87 2H r
22·;; 8 87 20'9 . J

Nov. 7 ... ... 02·6 J 87 2i:o 1"

02·7 2 87 20·2..
02·7 7 87 21·0 r 87 20'G

02-(;' 8 87 20"1 ,J
-

I ,,,

1 '

I

i
I,

'"
I ' ~f

\
I'

'o!

" ,j'
I

, 'j.',.
t I"

i

,II

t ) "II

1,
"

,I '
" ,
,1,

I, ".'."

I ;

• j' >,1

,,\ t

" .\ ,"

y "

" ''',
\ 'I t"

I , ~

. 9. BASEcLINE VALUES.

Declination base-lines were determined by scaling the curve during the actual
time of observation, applying the scale value and reducing.' ]'01' Horizontal Force, the'
curve was scaled only for the time that oscillations or deflections were actuali)" ,in

a ' " ' "
progress, and the mean value was t~lOn reduced.

In the case of Vertical Force, the V base-line Was d(jtermined by combining
I and H"and I and F. In the first instance, the H and V curves were scaled during
the dip, observation, and, in the second, since the nlean time of I and F observations
was about the same, the V curve was scaled over the whole period, of the observations.

V base-lines were very difficult to fix, and the accuracy attainable is of a
considerably lower order than is the case with H. 'J'his arises not only from the lower

, accui:acy of dip-circle work and the inherent m~thematical condition~, but itlso from
,the liability' of ,the' V system to artificial distmbance, due either to formation or
evaporatiOll of ice, or IHerely to jarring.

With furt.her reference to the Vertical Force variometer, since 1~0 inclination
or total intensity observations were made after 7th November" 1912, no V.F. base-line
values were detel'milied subsequent to that·date: However, though absolute values
could not be obtained for these later months, computation of the ,diurnal ine'qualities '
was llot affected.

The base-line values for D, H, mid V are given.'in Tables XIV, XV, and XVI.

The pos~ibleo causes 'of alteration in base-line value for either D, H, or V
instru,ments lIlay be sUlIlmarised as follows :--(a) Deliberate adjustlnCl'lt of the variometer
resulting in an abrupt artificial movement of either the base-line or the variable trace;
(b) 1'ele'1se of ,strain in the suspension, or of meclianical interference, or, in the case of
V, formation or evaporatiOl.I of ice, any!of which would give rise to an abrupt lllDvement
of trace; i~) int~o(luction.01' withdrawal, of magnetic ma~terial frtm within range of
the variometers; (d) undeniab~~ Cha!lge~for .whichno specific cause'can be assigned.
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Dedination Base-lines.--Adjustments of considei'ablc magnitude falling under
heading (a) occurred on 4th and 22nd ,April and 011 Dth July, 1912. Minor ones
took place at tl;e ends of the periods over which the system is described as " sticking."
On these oi!casions, the 'magnet sYstem was arrested lllechanieallv bv smne' agencv

oJ ,J .; . .1

.wl~ich ·was never definitely discovered, but appeared to be iue. . .

'l'he remaining shifts of base-line up to and including 9th J niy fall into uategor}'
(b). In. some instances the unuse was known and recorded, e.g., an inadvertent knock
or sligilt irregularity j'u plnuing of iJle iIIu minating lamp.. 'l'he uhange on' 6th April,

}D13, also is defi.nite. '. . .
So far as is asuertainable, no ulmnges were due to the permanent introduction

of magnetiu llwtei'ials to the vicinity of the magnetographs.

'1'hose uhanges of base-line· marked "progressive" in the 'table are the only
ones l;{)!ll;lining'to be disuussed. These are assigned. to ult;ssifiuation (il).. .

'1'0 4th November, ] 912, fine suspension: ribbon was used duri~lg t,]l0 Dabsolute
observations, and the uonsistenuy of the D results ilidiuates that the ~cunracy of
individual. determinations is ·high. Hence, ehange bet,,'een 9th and. 26th July appears
to bo· substantiated.

Similarly, there seems. to be strong evidence for a progressive move;nent of the
base-line between the beginnillg of October and the end of November.. In both instances
the changes were applied progressively over the whole periods, the values being increased
or decreased arbitrarily at the !'ate of so llllWh pel' day.

In tlie light of bter knowledge and experience, th.e advisability of adopting
Such a COurse is questionable .and especially so whme. small changes ot opposite sign
occm as in October ::md November.. .

4,.£ter 4th November, all but three D absolute values depend on the nsc of heavy
bronze ribbon in the magnetometer, with the resnlt that the base-line val~les obt'ained
are decidedly ,erratic.· 'Chis irregularity was liable to be accentuated during December
and January by the more disturbed chant<~ter of the' magnetic 'elements rendering
observation more difficult. In fact,the range of the values of I) base determined is
considerably greater trom February to Augus.t...

.The "whole of tho base-line values determined for D,H, and V were plotted
as figureclon page 80, and it was only from this graph that it appea:r~d feasible to ~nake
any intelligent interpolation of the base-line which should be adopted.

. . .
It is. difIicult to suggest any' adequate explmiation fo'r·· the later Dbase-line

values being so erratic. ' Ccrtailily there had been a change of observer, but Bage was
extremely careful and conscientious, a fad to which the consistency of the H base-line

, values testifies. The instl'lllllcnt was well established; ami not suJ~ject to more than
the minor attention of clearing iCl) from the lens window of the varicimeter;· 1\
comparison of the base-line values determined with the absolute values from whicI:
they weJ;e obtained gives no' indication of'a change in scale value, the base-line values
being indiscriminately high, or low, whether the absolute value of D was. 'above or
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belQw normal. In any case the visual Qbse:i:vations of D on 18th and 19th· Jl;tnuary,
191?, collfirmed Ed' Apparently the heavy fibre' suspension with its la.rge torsion
coefficient (3' for each degree) was mainly responsible for the .inconsistency of the D
base-liile vaiues. Though the. suspension was carefuliy detorsionised before each

· observation, it is more thaIl probable that the plane of detorsion diel riot ahtays remain
constant throughout the observation. Diuing periods of several rrionths over \vhieh

· the fibre remained unaltered, the plane of detorsion was fomid to vary as Ihucn :as 21 0
.

'. (equivaient to 10 03' oli the suspended magnet). it is therefore j~stifiableto suppo~e
that either an.error of several degrees may have entered when detorsi~nisihg, 9r thatthe
plane of detorsion may have altered by a like amount during the coiirse of an obsefvatio~,
it shouldbe mentil:Jlled here that the observations of3rd, 15th, and 23rdl\iaY,'19i's.

'were made with the light fibre so that" no sensible error dile to torsion can :h.avebeen
intJ;oduced into these. (For light fLbre 10 t~rsion = 0'6' on suspended Iilagnet.j'

Dr. Clulle' has pointed out an anomaly in the .secular change as obtained ·from
'comparison of equino~ial months a~d of midwinter months respectively in· the two
,years. This anomaly appears to rest on a fictitious change in base-line bebveenl\'Iarch
and ~pril, 1913, rather than on any extraordinary variation of the magnetic force.
However, an. insp,ectielll of the plot, fig. 19, will show that while there was a consider­
able rangQ in the base-line values deternlined,' the base-line adopted subsequent
to March' appea'rs to be established beyond question. On the other hand, unless the
Qight deterlllinations, in. February and March are entirely ignored, a considerabie cilange
i~base-line between lVIarch and April must be admitted. Without further evidence,

· there does not appear to be any sufficiently valid reason for altering the base-line as'
already located. It will, of course, be obvious that in theciicumstances there is a
possibility of 15', or even 20' ,. ~r£ error.

l;lorizontal Force Base-lines.--Much the same remarks apply here as iilthe case
of D; Instrumental adj~lstrilentsclassified! under heading (a) tQok place on 22nd April,
and 8th and 9th J,uly, 19)'2, and 13th Jaliuary, 19.13. Deliberate movenlents' of the
trace: were also made, on 24th and, 26th April, 7th and. 11th, June,. 1912, and 24th
J aI~uary, ]:913. A small progressive a~teration in the, base-line has beClI' made between
9th July, 1912, and 13th January, 1913, and in vie\v of 'the' cOllsistency of the

'. detemiinations, this drift semilS to be, well establishecl. The progressiv~ change
accepted for January, 1913" has less c~rtain fouild'ation.' ..

In view of subsequent reflect,ions by Dr. Cliree~ c'on:sequent 011 li~s deduction! of
the secular var,iation, it is, probabl'c' that the changes of base'lirie ,between 1;')th February
aild 16th March, 1913, are .not justified, and the base-lin,e should reaa: ,03008, for the
w:hole 'of this period.

Changes. subsequent to this are minor ones only., and all due to) definite. al)lllpt
mov,ements of the' trace, e,iidently. of in:strumental origin, . .

Vertical: Force Base-lines.-The accuracy of these is in no way. compatable- with
n' or, H, and one is constrained ,to admit that satisfactory.results cannot b~ obtained. .
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in such high magnetic and geographic latitudcs wit;h n, dip-circle in conjunction with a
magnetoni.eter. A good e:1rth .inductor, including apparatus for' determining the

, .
Total Force, appears to be the only satisfactory solution of this difficulty.

In aCldition to uncertainties introduced by the methods used for determination
~f individual base values, the relation of the ophcal base-line to the variable trace was
also unreliable. Unquestionable shifts of base-line for which no quite definite cause

. . I

cOllld be adduced 'occUlTed, more pn,rticularly and frequently in the early months of
oeeupatiOl~ and immediately ahor general adjustment. This circumstance has been
referred to elsewhere, riml must be reganle.d as unavoidable with the knife-edge bn.lance
type of Vertical Foi'ce variometer uudcr Antarctic condihons. A diHerellt form of
suspension, such as :1 w'ire (which, it is ·undcrstood, has been' useel in this c'onnection)
will probn,bly overcome the diHlculty eventually.

In '·iew of the foregoing, it seems unnecessary to detn:il thq causes of ail the
shifts of base-line adopted.. Suffice it to say, that instrumental adjustments of a
fundamellJal nature were responsible for the changes of base. on 22ncl, 24th, and 26th
April, 13th July, and 30th August, ] 912; while' those of 5th, 25th '29th April, 3rd,
7th, 22nd, 29th May, 11th, 12th,'26th June, 1st, 7th, 9th, 20th, 2211d, 25th July, 30th

. all~l 31st August, 1st alld 10th September; were all due to minor manipulation of th~ '.
variometer. The remaining shifts of b8-se, while unmistakable, are. attributnb,le .only
to obscure cnuses which, though suspected, C[1]1I10t be definitely proved.

No base-line determillDitions were possible after the beginning of N~vember, ·as
both dip-circles were tnken aw-ay by sledging parties 'and under stress of conditions had
to be abandoned on the plateau.

TABLE XIV.
Dcclinat·ion Base-line Values .

.-

Bu.'3e~lip.c.
P0riod for which"

Ba.3~~linc.
IJcriod for which

U,cd. ·Used. .

Date.
Determined.1

Date.

o"terminc'\'1. Adopter\' Date. /CDLT. . Adopted. Date: "I G.lILT.hour. . houl'., I..

I
" .

I - ,

1912. W. w. 1\1 12. 1 1\112. W. I W. ]9] 2.
i

0 , 0 ,
I

0 , I 0 ,
I

~hr. 21 IHnv 7
I

(
I G 08·7

r
;Vby {) 2t

Aliril I 1 4 4·] "t 4 ,12
L tn J'In'v l) G 02,,,

April 1 4 43-4 , . April, '1 Ma~' ]2 (J .] ],7

I
J May" 4, 28 L to ]fi G 07"> G 07 ~. to

Ap,il G 4 28·2 April ]2 1G l\lay 21 G 08·1 I
April 13 4 25·7 , 28) i I

Mar 2(J (i 09·2 lto . to I
lIlay 27 G OG·8

April J3 4 .31,8 'I :'1 -\ I ~]ay 31 G OG·(j

{
JUIlO ] 2

''':1::.' ~
G 48 to

April 20 'J 3G·7 April 22 11 ( JUIlO 7 2
April 24 -5 Gl'] 5 48 to [) 4\1 L to
April 24 5 .4.5,7 ,\ pril 29 7

.
JUIlO 7 5JlY!ay 4 6 OG'3 G OG L J UIlO 7 ·G'G]·] 5 5] L 10

May G 3
,

JUlle 10 2
Stickill" -r ., [) ,,511

(
to

"L l\Iay G 21 L ~Junc 11 2I



-
- Base-line. Period for which II Bf\sc.ljl1c.

I
Period for which

- URe,!. I Used.
Date; Date.

Deter.milied·1 Adoptc<l. . Date IG.M.Tl Dctermine<l.j A<lopted;
I

Date. IG.M.T.
o hour.' hour.

1912. W. W. I I!)] 2.

·1
1912. IV: W. . 1912.

0 ,
Q ,

rl
0 , 0 ,

.Tunc 11 2 Oet. 21 6 U·S

I
Oct. IS 12'

.Tuno 7 5 57 to Oet. 26 (j 12·\II .JUIIO 11 8 Oet. 28 (i 16·!)_.- ~

1;16 21 { to Oet. 28 6 15'6 G
.TilllO 11 10 Oct. 30 0 17·5 to

June 12 0 OJ'8 6 02 f to Nov. 4 6 22-7

6 "1 to
l JUIlC 15 12 NoY, 20 (j 10·0 pro~res-

.
Junc 18 0- 03·4 0 00 { Nov. 20 G ]3·7 Slye.
J-uuc 22 G 08·0 .Tnnc 2;; 2 No\'. 22 G 51-6

Stickinn r to

I
Doc. I 0 .32·3

"l .Tune 25 12 Dee. 4 G 17'7

r
Dec. 8 12

June' 28 6 03·1 G 03 { to Dee. II G 25·2 G 22
JUlle 29 7 I Dec. ]3 G 00·9 to

Stickin;::{ to Dec. .22 G 28·2 6. 49 ~ .-
June 30 ]2 Dec. 31 '0 48·5 pr~~es'l

6 06 { to Slye.

.Tuly 1 0 ]91:>: 1913.
July 2 0 03,8- . G 03 J to Jan. 5 G ·1204 ( Jan. 5 12

l July 9 8 .rail. 7 G 52'3
July - 9 _0 1G·8 0 13 J to Jan. ] :3 7 OH

l July 10 0 .Tan. ]\) 6 37·!J
July 10 0 10·7 ,. 14- { . to Jail. 25 I G 40'6 6 49 • to..
July 14 6 10'3 .Tuly 15 12 Jail. 26 7 11·7

6 15 r to .Tall. 2G ·7 . 12-6

l .Tuly 20 0 Feb. 5 G G3·;J
0 16 } to Feb. 16 8 H·7 .

.Tuly 21 6 17'3 .Tuly 21 12 Feb. 17 6 46'6 G 49 ( Feb. 18 0
G 17 to

to il .Tuly 23 -12 Feb. 25 6 52·7 6 45 to
6 18 { to progreso

.Tuiy 25 0 Feb. ·27 6 36'9 S!\'(,. l Feb. 27 12.Tulv 26 6 17·5 I.Tul). 28 (j 19·9 Mar. 7 (j 4-5-<1
Aug.' G (j 37·0 Mar. 20 (1 42-5 6 15

,
Aug: 6 (j 44·0 ufar. 2\ (j 35·0 /' l

to
". ,

Aug. 7 6 34·0 6 19

1
to. Mar. 21 Ij 35·7

IAu fT • 1.'1" G IH 6 46 { :Mnr. 27 1:)"
'"Aug: 11 G 18·0 to

Aug: 25 6 22'G 6 47' r :lIIar.. 28 O·
Aug: 25 (j 19·4

,
} to

Aug", 29 6 1:;·8
6 20 r Aug. 26 0 Mar. 29 r, 58·9 6 51 Mar. .2~ ]7.

Aug-, :,0 (j 21·0 l to l to
Sept. 2 (; I !j'2 r S"pt. I 0 G G2 } Mar. 3Q 8
Sept.. 0 (j 21·2 I to.j

Sept. 17 (" ] ;;-f'i I 6 21 1 G Go J\Tar. ~n 12) -

Sept. 18 (j 22·2: to l ttl
Sl~pt. 27 (j 20'1 /Iprjl [j 7 2G'[\ 7 01 { April 1 0
Sppt. 28 6 2<1'1

6 20 {
Oct. 0 12 -te,.J

:Oct. 9 G 15·7 to /lpril H 7 29·8 JApril 6 0
. G 14 to /lpri I 1!J 7 11-1 to

·OCt. 1G 6 17'9 pro:gl'~s- April '25 7 ]['3 l July 13 0
Slve. Oct. i8 12
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TAIiiiE XIV=c6ntinuetl.
"" .. .. _._~ . ~_ ...__.. __..."_. ._. - . . .. . . ~-_."._ .•.

' .. '.

I

. ..

Barge-line. Period for whieh Base·liiie. Period for whieh
Used. Used.·

Date. . I .. .. Date'. ... -- .. ,..- - ..-. .. . ~,- ._ .. ... .....

I5etertllirierLI ~d~pted ..I. ·Date. .·[G.M.T; Detcririiiled.j Adopted" I Diite. lo.M.T.
o • __~.o~r: .. ., ....... .."-""

hour.
.. . .~...'- ,. , . - ..._..

1913. W. W, 1913. 1913. W. W. i913.
o' , 0 ,

April 26 7 B·2 . April (\ 0 oIuly 14 6 59·2 July 13 0
April 26 '7 11'3 .. July 28 i 67-'5 j ;,1
May 3 () 52'8 Aug: 6 (j 42·7 to
:M"y Hi 7 11'8 A-ug. 7 i; 4\1'4 (~ 53 to
]\f"y 23 7 04'4 OCt. 30 i 21,2 Ptop'~S'JIIia}- 31 7 27·2

I
Nov; i (; tii'8 slve:

June 4 '7 24·3 , No\'. 3 6 54'6 Nov; :I
June 6 7' 04'7 '7 13

, I

June 15 7 :~1'6

Juue Hi 7 15·0
Jline 17 7 2li'8
June 26 '7 19·5
Junc 28 6 54·7
July 6 7 22,5
July 13 7 13-4 July 13 6

TABLE Xv'.

,,
1 Period for wiiicii

Used. n"kline. Period for whiciii
Used.

Date. -"-_~~'~'~~~_I_~_~_,=~~ .pate·; - .

:beterrriiiled·li,--A_d_a_Pt_e_d'..-'-i-_D_a~t~e.-""---;\,-~_;'lI_!r_?~'i,'~~~~-'-'.D=e.,...te_rnu='.='ii--,-ed·I.:...A_da.:...p_te-,-d=.'-:-.:...."'.D_a_.t.:...e:=..._:I,=t=-'~=~r_~'

!.'

: "

i.

, I

•

.1912.

April 1

April 1
April (\
April 13
AprilLf
April 20
April 20

April 24
April 24

April 29

y

2Mt
2309 ..
2271
2269'
2298
2:100

32 Hi
:3261

2910

y 19]2,
,''far. 21

April 12

April 22
to

Aprii 24
to.

Aprii 26

to
May 6

6

1

o

9

Ii

1912.

May 9

May is
M"y ]R
:May 27
May 27

2921

2055
29f,6
29M
2\)62

...j

1912',
r.iay 6

to
:May 12

7

o

o

2

5

3
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;Base-line- Period for whic]l

I
Basc,line.

Period for which
Used. ., Used.

Date. Date.

Pcter~l~lle~: I Adopted. pate. IQh~~'1 Determined. I Adopted. D~te. Ia.M.T.
hour.

... :

1912. y '( 1912. 1913. Y y 1913.

r
JuIiell Jan. Hl 2890 2899 f Jan. 17

June 12 3012 JaIl. 19 2896 to
Juue 12 299~

399~
,Tan. 25 2883 2881 I to

June 18 299g

1
to prowes-l

Junc 18 3900
~~~2 {

Jan. 20 9
June 28 ~004- . .'; Jiti? 26 300~ to
June 28 300'1 :fgl,r ~ 2 Feb. 15 12
.Tulv 9 ~856 Feb. 17 2988 2992 J to
.Tulv 10 ~84() \. Feb. ·18 0
July 10 ~8Vl Feb. 27 30~~

29n2 r
July 21 2831 to I
Julv 21 ~843

3022 ~ to
July 28 284~

p~o~rcs I
July; 28 ,28'17 SIVP. 'l :Mar. 1 0
Aug. 6 28M 'Mar. 7 3021 3022 { to
Aug. 7 2830 ~$4[i l'ihr. 16 9
Aug. 13 ~2837

Jliar. 21 3012 ( , . ~

to Mar. 21 3007 3008 ~ toAu". 13 2851 2$@" ~iar. 2~' 3006 lAug. 2,1 2857 P~9Wcg~ < t9 .>\.pri! 5 I 3001
r

Mar. 30 8
Aug. 24 2842 §lYC. April In 2992Sept. 2 , 284~
Sept. 2 2850 April 25 2994 I

Ap.il ~I') 2998 29~7 ~ to
. ,

Sept. 17 283!,
Sept. 17 ~817

April 26 3098 I
Sept. 27 284(> Mav .3 :1002 I .

~iay 14 2996 l
,

Sept. 27 28,]6 May. 18 3
Oct: 8 ~85~ May 23 2nn2 r
Oct. 8, 2857 June 6 29Dl 2f1U2 ~ . ,
Oct. 16 2846 June 17 2993 ' .
Oct. 16 ~857

. l June. 18 3
Oct. 27 28-1$ Dec. 3 29~8 { to
Oct. 27 2850 July 8 2 Juue. 2,1 8
Oct. 30 2850 2~" { June 28 3010

JNov. 5 2852 to July 6 3001
2853 July 14 3Q~2

.

Nov. 20 ~85$ > ,Tuly 14 .3012 3800

l
to

Nov. 22 2845 pr9gres~

Dec. 1 2870 sive. peQ. 3 July 28 3008

Stieki!1~L to Aug. 7 3003 3008 l Aug. 8 0

2~5~ {
Dee. 21 0 to rto Nov.
J"'J;l. 'I Q 1 2~$9

'pr~:~e:-iN"Q re, J Nov. 3 29§3
, ,

to I
~ord. L

J",~, 13 3 sive. l,
·1913.

. ''''{ .,

Jan. 13 291:} to
2U03 t9p~owe8~

:

"1
Blve,

Jl\n. 8

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

" - .... '·C-" •

•
... '

, ,

..

\

','\

:;i"
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,TABLE XVI. -

Vert-ical. P01'ce Base-line Vcd'1les.

~
11
11
11

11
11

[.

i
'.J
J

-

Dip Ob:::;crnlotions. TIu,se-lino Dctu.ched. Period for which
U'ed.. ,

Date. Blt,3C·liIW

Needle Value of :From lTl'um Adopted.

Num· Dip. Dip. Total D..te. Hour.
bel'. Intcn.sity. I

','•

1912. 0 ,
y

I
y y 1912. a.M.T.

{
,Apl'il 1

U802~1 t.o

April 9 ... J 87 ·22·0 } f
April. [j 4

April 9 ... 2 87 20'7
67958 67896 G7DOR L to

J
Apr'] 12 U

U7G87 L
-', tu

April 17 ... J 87 20·4 } 67541 {
April J5 4

April 17 2 87 1()'2 674\13

I
G7514 ljt)

,
...

J AI"'" 22 !
G7350 L to

Apri! 25 8
UU83 { tu

f Apri! 26, ~
U7578 I.. to

f
Aprj I 27 7

G7330 L to ,

f
April 28 7

G7G54 L to
April 2\1 ... .J 87 21·0 } {

April 2D 7
April 29 2 87 22·2 67740 ...... G7470 to...

April 29 ')'.1. J
_'.J

GUGO L to

J
April 30 7

67G82 L to

J
May I 7

G7G72 L to

IIIay :, ... 1 87 22·2 1 {
May 3 3

May " - 2 87 21·8 f G765,o G7715 67GOC 10u ...
f

lIlay 6 11
67720 L to

lay 13 ... I 87 22·0 } {I
May 7 5

'lay 13 ... ,2 87 21 ·2 Ci74Cti 67\1::;0 6.7 GOO to

{
May 22 li

67576 to
, lIlay 22 22

G75(jll { i:o

I fav :H ... 1 87 22·:,) I lilay 23 18
'lay 24 ... 2 87 2(1,8 r U7752 6UDO 67m2 to
lav. 31 ... '1 87 21·4 1 lIby 2U 3
lay :n 2 87 " li7783 67J70 "70"',11.. ' 21·(j f

-
, pr?gr,,~- to

~Iv(do 1 ,
1577IG, f June 11 10
G7711i l. .t.o

: June ']2 0
G77I'''1] Innc 13 .... I 87 2H L prngres~1 ~

13 2 87 67785 U786[)nne ... 21'1) J
-I ~i~~~1~J 11

tu

• Junc J5 8

,'.

"
{',

',"

" .

.'

, l'

..

I
.\
r t 1

';' ;:;.

.',

, ,
, .'

. ~'

I " i
\.,
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TABLE XVr--oontinued.

Date.

1912; _

. -

. I:'

. .. ~:l'criou for which
Used.

13<13C ·liuc Deta.ched.J?ip Ob3Cl'VH.t.iOll~.

-

! I lkldC·lillO

Needle Value of Frum

I
Adopted. I I

Num- :Fl'om Tota]

I
fJor. Dip. Dip. lntclisit,y.

Date-. I Hour.
,

0 , I, y y y 1\)]2, G.M.'l'

., 1 87 22-4 } I {
June 15 8

2 87 21',1 GiS'H} -G70% G771::; t-o..

{
June 2G 2

G7G71 to

. - 1 S7 21·2 'L:G7G73 {
July 1 I 8

2 87 21·4 J
G7500 G7G31 to

;July " !)

{
,

'GSl!JO !:u
July 8 2

GSlGO

t to
July 10 20

G81>10 to
July I ., 2

{
_cl

, G8100 t,o
Jnly I:> \1

G8200

{
to

Julv 15 2
G7800 It;)

.. ] S7 21·6 }
July Hi 10

2 87 21,,1 67!)02 G7785 67889 to
I

{
July 20 ]·1

G78:Vi to
July ~~ 8

f
~,,;.J

(j82~7 t,,,

1 87 23·4

J
L July 2G \)

2 87 22·2 68207 G8368 L
r

I 87 22'4 G8233 ~ to
2 ~7 21·4 6S3t6 68039 J I
] S7 2H L

L Aug. 11 8

2 87 21·4 {
680U3 G8:j<1>[ G821t } teJ

1 87 22·2 Aug. 20 8

2 87 22·1 _ J
G8112 68081 (i8178 to

l Aug. 28 8
68110 f .

L
to

Aug. 2~) 7
68030 { to

Aug. 30 8
GSH6 f to

- L Aug; 31 7"8[,") r
pwgrc3- J to

sivcto L
(i8H'l Sept. 1 8
680,j.j1 (-

pr?g;ru:1 o I to
ti1\'e tOJ{

682313 l
Sept. 2 8

--

.,
u .

2G ..
26 ..
t ..
'1 ..

')'J
~cl •

')'-'_u .

]7
17

15 ..
]1) ..

26 ..

July
July

July

.Tune
June

Aug.
Aug.
Aug.

.luiV

July
Aug.
Aug,
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TABI;E XVI~contin'l1e4.

".
Dip Observations.

Period for which
Used.

Date.
Needle
Num·'
'ber.

Value of
Dip.

From

m!"
From
Tot"l'

Inte~llSity.

Base,lino
Adopted.

Hour.

1912.
Sept: '-;3
Sept., ::l .
Sept. 3 ..
Sept. 3 .
Sept. 18 .'

8

8

8

G,Ai/\'·
8

~ov.

1!l12.

Sept. 2

to
Sept. 8

Sept. 1!l
to

Sept. ~1

>
682!H ~

y

'A~m{
'L

@F4I

y

.
g~014

68038

68126

68148

}~.m

Lf 68237

1f 6?O?4

o ,

87 22·2
87 21·4
87 21,,1
87 ~1':3

87 25,1
87 24-1
87 ~4'8

87 2404

87 2],8
i37 21'9
87 ~2'0

87 ~1'~
87 22,0
87 2l'6
87 21,0
87 21-1
87 ~i,2
87 20·8
87 20,,1
87 ~i·o
87 22,-1
87 2i·o
87,21-4
87 20'!l
87 21·0
87 20,2
87 ~l1'O
87 20·4

1
2
7
8
1
2
'7
8

1
2
7.
8
1
2
7
8
1
~
7.
8
1
2

, 7
8
1
2
7
8

7 ...

!l

21 ... ,

'1
2!l '''I

Onto

O~t.

Oct.

Nov.
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CHAPTER V,

REDUCTiON OF MAGNETOGRAPH CURVES;
. i. MAGNETOGRAMs. . . •

The magnet6grahis secured from 'the inagnetographs.iJi AdeHe Land cofuprlsed
ordinary cilrves fbr aboiit siXteen months, and a inimber of curves secured, ,vItii the
drum fUn at tWeive tImes pormai· speed in conjunction with other. observatorIes in
loWer iatitUdes; and aiso durIng aurorai ii stbtfus " In conjunction with MelbcHirne only.

'The curves i~ general showed such constant and extensive riiovemeritthat it
Was a hiaWir for luuch discussIon as to what method of scaling' should be used for
i'ecliiclIig to hOurly mean vahies.:Mant of the moveinents \vereso lafge ahd v~tled '
that ,vIthout considerable experIence It. was often diffl.ci.ilt to dIstingUIsh one curve
froin another. However, discrimination ,vas assisted by- the fact that the fecordiI)g

.' light spots were not ali eitilCt of the same Intensity, or breadth,. and, aithough this
: had dIsadvantages, It did assist In identIfying the different traces. . .

2; METHOD OF REDUCTION. .'
As an engineer fiot pafticiilarly conversant with the rediicti6riof niagnetpgfaph

· curves, the ,iiriter was of opinloii that the only satisf~ctory method 6f obtainIng mean
hourly values from such highly disturbed curves would be by usIng' sonie'· form of
planinleter; At theChristchutch (N;ZJ Observatory, there was a ScHmIdt pianimeter,

, and, as this Was made available for lneasiirmg up the cur'ves s~cured by the Expeditioh,
,it \vas resolved to adopt this methOd.

. The strongest argument against tlieiise of the plaiiimeterappeared to ,be that
the' resiilts wouid not be eXactiy comparable WIth, those of the preVious Aiitarctlc
Expeditio!,is, ""hich had been o'btainedby direct fueasuremiirit. of one or moie ordinates
per hour. However, the methods and instrunient appeared to piolllise good resiiits
and to be particularly applicable to the class of. curves to be dealt with, so that this
objection was overruled. . . "

3. PLANIMETER.
The piaiiiiiletering Inachine consists eEisentially of a druin (whicli IS a replica of

the drunl In the Eschenhagen recording apparatUs) geared \vith a piane \vhIch rotates
· about a verticai aXIS.. (See piate V, fig. 2.) The planimeter proper rest~ on thIS hoiizoiit~l

;plaile anci niqtion is imparted to It (a) by rotation of the plane whIch is cali~ed through
· positIve ge'aringby the rotation of the drlim,nnci (b) bi the operator who, "'ith a pOInter,
follo~vs the .curve on the.magnetograin which, in turn, jUtS b~eii claiiljJeci oil the driinl.,

'tiie pointer beillg coniiected to the pianlilicter by ail arnl of silltablo iength. This
, secOlid motion is In the" direction of the orcli!iates of the curves on theniagnetognim and
'radiai in reEerence to'the rotatIng piane'. Thils, the j:ilaiiliiietefltself moves onl j Iii one
stra'ight line, tJlC second difnerision he.iiig c6nipomided by the movement of the pi~Iie.
on which the planimeter rests. .

Hence the instrument measures up the area.contained between thevatiitble curve
and a ,certam base for .'vIlatever interval of tiine (leligtli of base) the' measurement

•
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is made. Since when the roller of thepIa'nimeter is in the centre of the rotating plane
the area recorded is zero, it follows that the point or -line on the magnetogram corres-

· ponding. to this position of the planimeter is the base-line to which all areas arc
:.referrerl. ,This was· callcd thc "zero base-line," and its value was obtained from the
traced base-line by me[tsuring' the length of the ordinate between and applying: the
equivalent, value in 'Y or minutes of are: To fa~ilitate this measurement, as well as
that of absolute maxima and minima, a millimeter scnIe is attitehed to. the instrument
in a suitable manner.

, '. • , I

'When placing magnetogmm papers on the rceording drum, these were always
clamped so that the left edge was firmly against the rim of the drum. 'rhis greatly
facilitated the placing of papers on the measuring drum so ~l:at each followed on
exactly.
. One difficulty a1'ose in fixing the time interval for scaling.

Although the rotating plane was subdivided into hours and minutes" one'
complete revolution corresponding to twenty-four hours, this referred to twenty-four
hours of exactly 20 mm .. cctch on the magnetogram. By reason of variable clock-rate
and. shrinkage of paper, scarcely any 'hour intervals were 20 mm. It thns became
necessary to rule on each magnetogram lineS'marking the)ime intervals, and this was
done for. every half-hour G.M.T.

· . In this connection it may be noted that Dr. G. C. Simpson and lVIr. C. S..Wright
· when operitting the magnetographs' of Captain' Scott's last Expedition met this
difficulty very'simply by armnging for a small electrie lamp to be switched on in the
niagnetograph honse for it frn,ction of a second at each half hour, the circuit being closed
by a standard chronometer. 'l'he light from this lamp was focussed on to the paper,
and after development left a very suitably niled graticule. Unfortunately, .no such'
apparatus was available' in Arlclic Land.

4. TnIE USED.. .
As stated above, the time marks on thc curves were correct for G.M.T. However. ,

since the longitude of tho observatory WitS 0 hours 30 minutes 40 seconds east, by
measuring up each half-hour and neglecting the error in time of 40 seconds,~alues for
both G.:NLT. and L.M.T. hours could be obtained. It was actually decided to do this,
and subsequently mean honrly values were obtained for both G.M.T. and L.M.T., the

· latter times being nominally 40 seconds in error, though it is doubtful whether in
practice this error could bo detocted \\'ith certainty.

In ruling the graticule, the clock-rate was of course allowed for,' qnd, in addition
a slight parallax between the two sides of the paper was also taken into account: The
final aecura:cy of the time marks is probably of the order of ± 0·25 nun., or ± 45 seconds,
so that-the maximum error of G.M.T. is about ± 1 minut~.

5. METHOD. OF OPERATION.

Planimeter readings were' recorcled at each half-hour consecutively, and the
· precision with which the operator ran each time-base largely deter~llnedth~correetn~ss of
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each, individual half-hourly mean; , But, ,since the planinleter integrates continuously,
errors in individualohalf~hours terid to disappear in the' meaiis fb'r whole hours and
must i.lltima'tely be elimiitated within practical limits. ' ' ,

, -Differences between sU'ccessive planimeter, readings with due regard, to sign
were then measures .of the mean departure of the curve from the zero' base-lirie during

, ,I 1
the ,interval. The next step, therefore, was to coiivert thes'e vahies into c'onventiona

, I

units.

With a constarit tiine-base (i.e"constarit clock-rate and shtirikage), it was only
necessary for ariy particular scale' value, th multiply by a single constarit to obtain the
ordinate IIi ordinary'iinits. To arrive at this" Conversion :F3:cto'r/ it {vas fir-st necessary
to know the planirileter constant; i.e., the factor to apply to planimeter differences
to convert' to' area in square milliiiieter's., This was determined by measuring up
several Imo\vIi areas of considerable size in ,vhich the mean ordinate ,vas kriown, e.g.
several large rectangles;' and from these ll).ea:surements a luean vahie of i'1927 was
obtained fot the constant to convert planimeter differences to square millimeters. In:
order to arrive at tIie mean ordinate in luillimeters, this val~le requited to' be divided

, by the length of base-line over which any particula~ ,measurement ,vas made.

The thIrd value reqllired ifJ. th~ co~stitution of the complete Conversion Factor
was the Scale Value.

TM Conversioii :Factor therefore became­

1'1927 X Scale Vahle
, Half-hour length, of base-line in mm..

ahd this factor applied to the planimeter difference prefixed ,vith tile appropriate sign
gave the mean ordinate for the half-hour, refe~red to the ~ero hasecline' value for the
element. - ,

6. RECORDING SHEETS. '_

A reproduction of one of the sheets is figured on page 98. On such foTins the
,required data "ias recorded and worked IIp. To ascertain the tiine'-base, the length
corresponding to 20' hours was' nleasured and recoi-ded, and the time'-b~se reckoned
from thIS. The" actual Base~line " and " Scale Vahle" ,vere then\vritten iil and the
" Conversion :Factor'~ computed' and written in also.' ,"Vhen scaling, the' operator

I '.. • 1 •

would first 'write in the reading of the actual base-line of the' partic~llar element to be
, ' 0 "

scaled as shown on the small brass scale in front of the dmm', the zero of ,thich scale
corresponded with the" zero base-line of the planimeter instruinent. Tb:ils the zero
base-line value could easily be calcula~ed, anF! w~s Fritten; in ~t ~~~J~~~4!:~f\ t.b~column

f 1, If h '1' 1 ' f' l' '1.,,1 ' ,f !', \ L J 'f, 1 .l .ll.,ii' <I,e j' ,,'y,,~ 'b !5,
o la - oll.r! .YI. v,a ]les.,? 'It l.,.e.',e elment.'l,' 1,.- r. ·'i.' '1"" ,.1''',,: 'rl·"· "t.·""r"-.(.. '~.(.,•..'.•,·g. !".:.,:.1', 'l.'"l '.l·y.....:

1 l t ttl f!o;! ~ I ".. ' f f, 1·· t. t 1 j :I ·J~':~·:'·'·}'(f.t;:l" ;l;L
At t4,!l,1h.~~~.A!.,~w._~£s,t..b9,,1l!.m4 ~~~,,104tt~I1Jj#,,*\l~_p;la,.ri#?le~;r,(adin~::~teither

o or 12 bOhrs G.M/J'.l, the r'eJdihgs at! shosefllten't half-'hciurs .followiIig. Differences
~ ; ! I t i j I , I ! I ' < I I l / ; t , i t l I;;, Jg 'l. p, '

were recordrdj ilt~Th~!l~x.t ,~ol]1~n'" ,~n§ itY"iH -9£JI14t{d ,tch,a.t-i.1:l:\,Ei"f,iD~l[yatlle i~(~le mean
1 1 } ~ ( t • '\1" ~. tit ! h '1 I ';- ~ I fir I 'f" <: '1,~ • /:,,;' 1 'Y-t

of the la (-li01;lrS on ,eIt ler SIde pfltl\e ,O~l(; • i' t : t I ~ I j ,It. ;::,; ~,;;, ' L'ii
~-' ~.l - I i f I I ~ "I"';}f I"", f,'~' ,,'. 1"-" jr',l
" 0624-I'Nj " I' t I 1, ,~ , [, \. ~ !' : j,' ,; r; l ,} "f'~'';: ,~( ',1, .. ~

1 . t I I· r l " h I 'i' \..~ }, ., ~f... • ~. J? ' .\" " "" ,,' :.,~;
~w"·!d:4"\.;'~"'~,,·,. •~';..:J."' ..'kl~~}'_~l:.~",,,r~ ,. ,~~··~·''''''''''",;:!l~~~~l:r;. ,."'~~ .- ....,:<~~~ ~~~1'1-1" .~

.. ;t,:;' ! Q • .~ ~ c~ ~ ;) i b ! :%:I J i;; -t .d ". J:J ~ C) ~ 'e t, ~ ~.,. . :o;s
• ~ i'I', : '&" ':. <";l ~ ~y . " ! f'll. r.t • 'r f} ; 1i< :a 't 5 II fi! \,. d ,. ,~ fii.
':' " t" -~. ',,:.; "~:,.' t~"';~! .. ~~ \("~/',-~ ,~. !J/l,;'~. ~{'it '~.·\:;{"i~' ,~,~. ;)"\~\\j1" t ;'Xi
;:;~" t~ ...;~;> ·e;t/~>\~''''~~.t}lj\~I~~·':\·~C~'~-~--;i}f,':;.'~1;}i'', ~·i·:;~J.Ji~~~e\'t!i;i!fJ 'f"f#~

•• .. • .. :, {'I' , _,I' \ ,. '-,' .~ ThO' .".~~ ....... ,~ 1:-~"" ... ~:.tt,4~,_, . l.J
1..- ".,"

<>
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,
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~
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F 9. ~O-Facsimi:e of Recording Eheet for Planimeter Meas.uremer;ts.
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It will be noticed that in the case of D there are two columns for the ordinate.
This was necessary because there was a reser~e trace as welras the main: one, and this
reserve required to be used fairly often in scaling, on account bi:Jth' of the large
movements and aJso of the arrangemenf orihe- traces-OllthesIie-cit.--

. • , . I. ,."

The Absolute Maximuin and Minimum for the day were written in red ink iri
, the G.M.T. column for each clement.

7. ARITHMETtCAL.· HEDUCTION.

From the daily sheets above described, the mean hourly values ,~\\eretransferred

tO,monthly sheets both for G. 1\'1.T. and L.l\'I.T., and monthly means fo~ each hour and
hourly means for each nionth then 'computed. For this latter arithmetical \vork a
Brunsviga calculating Iimchine was used, and all work was checked.

At this stage the monthly sheets were forw~rded to Dr. Charles Chree, for analysis
and discussion, alid arc dealt with in a later part of this present work:

The Inean hourly ,values G.M.T.: for'D, II, and V are given in the forty-nine
tables on pages 100 to 197.

The enormous amount of' work inyolved in completion of the daily sheets, the
whole of the reduution of the hourly means for monthly slieets and a huge amount of
scaling and ehed;ing were done during the; writer's absence at the War by a number
of lady students in Physics at Canterbury College, New Zealand University, under the
leg,dership of ~'Iiss Beatrice Smith and the direction and supervision of Dr. C. C. Farr.

, and MI'. II.F. Skey. 'l'he latter gentleman also undertook the arduous task of
checking and assigning Vertical Force base-line values.

In order to avoid possibility' of loss in transit during hostilities, all moiithly
sheets were copied by blue-printingbefofe' being posted; The' blue-print process
effected a considerablc saving in time (and expense) and at the same time ensured an

, exact copy. The' prints were t:iken off oI'C~inary writing paper originals, but indian
ink was used for the figliring.

8. TilE 'TABLES 0:1<' MEAN HOURLY VALUES.

Though mean hourly valnes\vere recTucedbcith on a basis 'of L.M.T. and G)"!.1'.,
only tables relating to G.1\'1.r~,. are herewith pllblished as the data contailied therein
will suffice for all, ordinary purposes of reference. , The reductions to L.M.T. are filed
and preserved with the magnetograms fo~ rdercnce shoitld they ever be needed.

The mean hourly values of Declination are set forth in Tables XVIIa-I'to 17;
The values 'of Horizontal Force, constitute Tables XVlIb--l to 16, the _month of
December, 1912, being omitted on account of defective data. The values for Vertical
Force form Table XVIlc-l' to 16, the month of Dece~lber, 1912; being oinitted in
this case als\?o

The head-notes and foot-notes to the tables "till be found ·"u.fficiently explaii.atory
<;, for their interpretation.

1
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4P,S'l'lM-LAlSI4N A~T4+!-OTIO EXPFiDITION.

DECLINATION-MEAN

I 6 h·1 7 h. I' 8 h.

8

34

12

22

- 27

\ 14 h.

12

31

17

27

- 20

13 h.

27

2

10

26

- 8

112 h·1

, 4 3

22 24

10 - 11

14 25
_ 30 - ,4

10 h.1 ph.

10

17
21

8
_ 35

I 9 h. I

17

9

11

5

- ·12

10 "

17

-11

3 -

2

*

13

13

*

14

20

-3

~ h.

17

24

25

24

4 h. I

27 24

45 . 33

50 50

65 26

15 ,29

36

49

112

39

71)

l
i

40 '

58

126

53

~1

0)1. I

I

2

3
oj,

i;

Day.

6'

7'

'8

9

10

206

72
35 I

46

24

t
82

25

,36

26

t
6

; '24

29

4,3'"

t
7

11)

15

60

31

9

5

7

59

25

3

-0

~

37

10

2

- 6
5

28

1 - 2

1 - !J
- 4 - !

9 11
- 4 - 40

- 20

- 28

1

1~

- 31 - 28

- 84 - 48

2 5'

10 11

t - 21

-,11

- 31

o
13

21

- 21

- 10

6

8

32

- 1

10

17

8

27

II

12

,13

14 .

15.

fiij

61

34

62

3!.

51

31)
67

.31

78

~7

3~

79

27

~1

21

27

57

21

57

, !O
21

40

12

,- U

Q
P 0

11

5

3

13

53

7

- 90

10

~

43

5

- !2~

7

- 4

31

o
- 82

o 5

- 12 - S

38 43

11 9
"77 48 _ !44

7

- 7

11

17

- 91

14

7

9

17

- 34

17

12

7

18

25

16 "
17,

18

19

20

70

21)
130

- 38

48

6~

85

60

3,1

50

3~

50

47

32

119

42

96

55

]9

91

30

54·

39

,32

27

18

- 1

5

27

32

- 18

- 5

~ 22

2,6

10

-10

18

-,20

~!

9

- 70

10

1

10

o

- 9~

-,40

'-:- ~ij

19

- 0

- 7 - 40

-..:. '10 17

=- 90 - 15
16 - 2

- 1 9

- 51

28

:-" 20.

- 30

14

17

-. 6

- :;

10

10

16

o
26

25

31 27

1 - 3

27

6

29

7

28

11

28

- 24

20

4

30

- 15

2;'

4

2·1

- 10

2<1

- 6 ..

f5
- 14

24

•
22

- 7

2424

*
18

11

*
20

*
22

22

21

~l

15

20

*
32

23

28

37

21

41,

•
'48

!J5
33

50

46

92

82

60

23

24

23§ .},
26§
27§

28§

21

22

15
•
2

§

- :12__§_3_3_1_~§_33_li__§_2_7_1~_§_2_51 \8 \1 § 17 ~: ~~ I ~; I \31 § 9

i_.1_'_48.7_+_1_"_!8_U_:1 1,001 9081--0-4'0--I--3~4-3+-~,8~3+~-7-9+"""'''-4-21- 119 1- 144 1~ 102 --'1-'0-3'
1
--1-72-

1
---3f-,0-1

29

30

Sums

Mean. 39·5 14,9 3·6 3',3 - 1·7 5,0 .. 6'0 6·5 4,1

• 'No record. t Off sheet to West Dec.
C .
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HOURLY·VALUES...,..G:M.T..... '" -." ,. '.. . ,.- .. ' ...... '.. ~- TABLE XVIIa-l.
. ,

11~ 1'. j 1;~:1
r-- -

20.1'.

APRIL, 191.2.

h. m. h. m•
.26

36

40

17

':= 1

,38

35

41

27

47

,34

57

68

36

74.

,46

48

5~

50

51.

42

50

.58

64

76

39

63

69

62

t

46

75

75

73

t

5p.
87

75

65

p6

53

102

67

70

151

. 58

126

53

81

206

26 - !l3 10 4;1

42 .4 7 35

39 - g5 6 52

... - g3 745
... - 67 9 28

70 ;13 36

135 23 59

(i 152 0 50

113 1 55

286 20 45

10:l

129

177

136

35:l

" 1
2

3

4

',5

,
96 23 45 '101

87 O· 15. 14:l

109 1 55 148

I:l9 20 55 146

q5 2 23 . :l38

6

: 10

18

25

22

26 •

20

24

18

17

29

37

29.
15

44

24

27
26

lG'

40

39

57.
gg
28

56

23' ,

2~

25

12 "

34

.49

41 ,

25

~8

29

27

44

54

44

g6

44

44

24 •

.3.7 [
g8
55

105

76

27

44

28

26

26

g8
75

33

134

55

35

25

31.

g~

J09
45'

7.3

42

45

55

37

30

34.

37
.75

45

74

48

44

44

51

38

3.2

62

47

28

72

35

46

24

65

01

34.

62

31­

70

... - 117

16 7 '137

16 - 15

23 - 10

- 210

p - 5

20 - .56

36 - 39

30 - 7

-0' 3 - 203

3 12

9 40

8 40

12 50

9 30

7 0

9 30

8 52

o 40

11 10

t "1 30

149 0 16

62 .23 58

94 015

1:l4 :l:l0

286

77

104

344

'H

12

:p
H

a5

, ,

'I;

. i
, I

, I

31

37

16

29

33

·:l6

!l§
,30

35

34

51

21

39

33

34

43

56

~3

47

31

49

85

40

56

37

78

5~

64

41

41

45
'48

87

52

36

41

107

68

pO
38

33

15~

42

76

42

20

130

~ 38

48

46 .

14 - 2p

43 - 90

19 - 14't

30 - fj7
32 - 42

8 30
9'47

1010

12 0

'6 28

194

174

14t
157

149

010

I 12
010

22 24

I 45

407
, 264

285

214

, 191

:16

'17

:18
,l(Y

:120

§ Illst,r)lme!'t system i.nt~rfcrcd Wit!>.

41 -

Ig6 . 23 22

73 21 I~

gl
'22

'23

24

{

.§25

§26

§27

§28
'g9

,30

°150 ~

158

'122

89·

22 25
o 1

114

117,

.4 335

- 16 10 50

6 4 g7

41 , 12 03

3792

32

60

96

41

37

80

46

p9

Q9
68

113

.46

46

82

. -~ .
34

39

·57

32

42

49

32

39

47

31
. 31

34

21

31

.25

20
I

23,0 33·3 37·8... 41,0 46·1.' -, \
51·3 64-1 61·6 59:5

; Off t~ East Dec. § !ns~rumcl1t s;rstem Intcrf~r~4 ~1t1~.
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DECL1NATION-lIiEA'N-

-{60 + tabular minutes.

D&y.: I 0 h·1 1 h. 2 h; 3 h. I 4 h. 5 h. 8 h. ,0 h. ,10 h. 11 h. 12 h. 11:1 h. 14 h..

1 41 ,
. 2 50

3 76

4 51

5 63

27 :10

2D 43

88 :) , 57

32lU

155 123

28 lU

42 23

13 10

o 13

55 44

11

24

4

U

24

.,

11

2

- 7

22

- 14

16

8

11

15

- 45

21

3

-2
13

- 30

10

'- 0
-16

51
-'88,

21 " 19

4 5

10 20

-2 10

- 04 . 20 36

'6

7
I

'!l
9

10

t
127

72

50

68

t
115

77,

30

41

t
01 :

66

53

40

t
53

88

2:3

24

t
44

60

10

13

t
18

25

24

31

t
17

28

20

40

14

17

2U

2:J

t
10

11

22

24

t
22

1

'28

16

t
12

- 4
2li

22

t
- 40

-2
29

21

- 2U

- 45

-8

14

o

-,17

08

- 10

2G

21

6

2!l

o
17

23

11

12

13

.14

15

38

68

1t;5

126

55

:18

70

164

87

58

:15

flu

U4

81

:18

:18

77

37
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55
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01 30
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73 02 it)
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,.
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28 .
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80
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52'

7:; fi7

44 42

45 40

43 40

55 mj
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38

49

26
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69 99 98 97 45 - :JO Ii 22 132 23 59 162

44 47 47 45 47 04]0 25 ii4 I 45 110

48 46 47 46 49 48 41 21 0408 Gil 2222" 45
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3:J
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21
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201
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o
7

8
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81
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4:;

61
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5G

41
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8u
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40
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46
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4S
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41

31
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41

3u
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4a

41

2U

27

31
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17
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36

22

25
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28

27
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-G1 -201
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34 35
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IU' 3,1
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20 ao
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3U.
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10
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180
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101
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,12

i
J.i3 '

118
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58

105
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41 2U
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.
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HOUllLY VALUES.·-G.lIl.'l'. TABLE XVIIa-5.
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11511. \ IG h. Iii h. 118 h.. \ 19 h. [20 h. I 21 h. I 22 h·123 h. I 24 h. If(~;~~;..1Max. \ Time. \ Min. ITime·luang"·1 Day.
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35

50

43

3G

40

41i

43

35

41

50

4i

44

4i

·11
4i

4U

38

50

4i

-15

47

49

ii

44

43

57

75

53

51

04

103

49

GO

i3

4D

151

I)
G·]

08

05

43

118

47 - 30

40 -·8

40 - 17
44 25

51 15

h. Ill.

44-1

J.! 51

12 lO

5 23

4 50

h. m.1
143 °22 li3

118 15. 4 12G

14li I 9 lli3

85 U 35 IiU

21·1 2240 IV1·

1

2

3

4­

5
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43
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45

35 40

lil

·18

H

109
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48

55

4-3
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5:1
45
55

GI

57
·]7
4li

88

5i

50

53

44

88

i 5U

4V
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Vi

75

4U

U5

52

li7·

57

51

lii

88

84 - 23V

51 - 14

43 24

42 0
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7 12

li ao
I ·]3

11 35
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182 2 35

153 0 3li
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7i 1 15

124 22 35

42f
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45

39

41i

4i
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43

48

H
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·12

44

50
·]3

50

Al

4V

41

43

48

45

,,2

44

52

6i

49

48

47

5:)

70

53

48

45

54

83

56

4i

01

4V

81

72

43 8

41 2U

42 1;,

3V - 30

H I

5 27

5 34

11 12

5 18

IOV 0 40

li2 22 51

74 1 5

1'J') 23 54

100 I 30

lUI

-12

5U

152

IU5

II

12

13

14

15
I

i

26

2i

Iii

17

18
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2V

80
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21
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n
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25lSI
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15U
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o 10

23 4i

I 55

o 55·

22 55
UO

204 :!3 5U 208

23~ r 15 388

:1&2 20 35 379

235 0 32 287

141 I 18 13D
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lOi
!) 35

Il 2

4 30

7 27

8 15

11 51

U 15

11 15

liV - 27
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1

- 52

51 2

4S - 4 12 45

4-2 -,156· 10 15

47 - 41

-17 - 76

08 - 18
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3U - 52
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i8
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14i
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83
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Dl
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2li4
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H
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31
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I
2

3
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53
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89

46
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135
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42
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103
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33

36

G4

31

14
31

35
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21

25

31

3·1

30

3ti

20

30

28

24

28

46

29

35

35

34

~O

40
42
26

25

40 38

37 37

39 40

G - 53

S - 52

38.
30

38

- 12

- 2

39

41

33

39

40

47

35

. 48

47

6

7

8

9

10

i i
12,
13

14

15

.

132

SO
61

82

84

80

94

J02

62

86

.144

55

56
.44

i05

53
S3
DO
70
72

ioo
52

48

i04

96

87

96

88
52
48

39

42
S3

104

85
I

98

G2

60

37

46

31

38

59

60

40

76
35

45
2G

35

37

24
43

42

39

40

2ti

21

30
34

21

33

25

2G

10

a8

13

20

20

27

i7
12
26

9

- 6

30

21

29

16

24
4

17

34
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- 4

o
2'
o

- 7
:J3

io
o

31

25

-- 20

:JO

5

34

1

17

3

o
29

22

- 4
. 46

13

31

17

30

4

- 19

9

25

.- 29

34

10
40

22

30

2·1

--.:.. 22

18

29

- [,

30
35

29

26

37

24

28

41

31
:J,I

40

44

48

44

44

35

38

45

45

38

39

39

JG

i7
IS
19

20

53
54

6i

77

140

til

41
162

G3
13ti

85
rii

III

50

138

17

41
60

78

llO

50

211

34.

G7

ti2

37

'17

30
35

7 14

17 31

10 - i9
28 29

20 8

o
• :J

- 7

7

7

- 8

24

2:J

6

28

2

36

20

7

30

- G
33

Hi

13

3

- 30.
41

- G

25

- 31

8

36

:J7

-7

55

42
30

21

22
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24

'25

\

50

iis
SG
uS
7G

41

124
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7G
' ..
39

80

56

DO
47

.
28

74

41

i31

50

32

54
35

75
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21

- 4
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28

31

19

12
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5

3
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1

16
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- 52
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26
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5
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35

54
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.20
27
.~

.28
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41,
53

67
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h
48

1

54
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80
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55

47
57
90

16
L
30
33
34

82

50

10

17
23

51

29

10
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21

32

15

24
13

15

24

23
i7
31

12

J.
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2

:J4
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29

30
37

:Ji
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28
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37

41
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37 37

20 15
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:34 37

17 16
.
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38

44
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37
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15 l:J
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1,15H
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"Interpolated;' ClIne regular.
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TABLE XVIIa-6.
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I I I I

.-

I

..

I

- - -

I~g h.

I I

---
Max.. 1 Time. I I Time·I~~ng~·115 h. 16 h. 17 h. 18 h. 1~ h. 20 h. 21 h. 23 ~. 24 ~. Mean I Min. ~!,y;

;-,
~ '- .' - for Pay

- -- I

h. m.1

,
!;

, h. m.

43 19 44 44 43 16 42 49 50 42 46 6 4 45 ":,134 045. 128 I
'. . . ,

44 41 43 46 42 37 48 56 54 58 I 41 16 9 48 69 23 55 53 2
"

44 41 44 46 .- 40 47 42 5Q 58 90 43 21 430 H~ 23 30, 91 3.,
44 44 78 67 76 57 5~ 62 ?Q 64 52 '..,. 88 10 32 202 ~ 0 290 4

49 47 46 49 53 59, 69 8Q. 76 132 42 - 81 II O. 176 23 45 257 5. '. "

48 47 43 45 45 46 52 62 86 80 48 ~ 21 9 0 169 I 10 181 6

46 42 48 63 60 49 48 58 68 JH 43 _6 10. 2 131 0 5 125 7-

45 50 47 55 58 71 48 57 79 82 39 --- 18 8 15 lI8 2325 136 8

55 48 45 5ti 58 54 56 73 73 84 41 -:- 59 II 20 179 2 I ~29 9

38 37 55 47 46 46 47 54 . 85 80 49 ~ 23 II 2 162 o 59, 185 10
.

-
47 39 49 46 58 48- 58 69 90 94 47 - (, 7 42 1:,0 2 15 155 II

52 43 46 53 53 83 P6 87 79 102 46 - 86 10 50 140 21 5 226 12

49 47 43 68 80 ll9 133 9,6 49 62 58 14 ~ 45 162 21 22 148 13

.41 69 45 45 41 51 64 99 81 86 45 - 3 910 131 23 55 134 14

47 43 46 47 47 4~ 52 47 57 53 42 12 5 0 ll7 o 5~ 105 15
.

61 53 45 47 51 '44 49 42 42 54 . 36 6 8 29 99 1 58 105 16

19 -- 30. 118 .105 102 172 ~70 pO' 72 61 58 '- 52 12 58 32~ 20 35 372 17

.47 44' : ·51 44 49 60 93 90 75 77 42 7" 90 Ii 40 213 I 2 303 18-.
41 51 52 54 65 59 109 66 1211 . 146' ti5 7 8 50 ~84 23 0 177 19,
34 46 41 GO 53 ' .52 61 511 56 5i 50 - 32 12 22 184 o 29, . 216 20

38 52 59 54 (,.; 5~ 66 711 108 103 154 41 - 37 II 48 174 23 40 211 21.'
31 40 43 GO 8·1 69 G7 59, 118 46 411 - 35 12 0 154 I 58 1811 22

45 42 60 100 64 50. 43 40 32 41 43 - 26 o 22 176 o 59 202 2:;

57 51 51 49 60 116 200 1115 206 128 47 -219 9 52 226 21 12 445 24

45 44 48 44 46 '45 46 50 34 41 43 - I 3 10 131 I 18 13~ 25.
46 fiO £30 44 52 118 105 71 52 53 46 - 4 2 48 133 2 I 137 26

4-2 47 fH 57 50 . 45 48 53 61 67 39 - 19 11 48 97 040, ll6 27

47 46 2:; 48 48 51 fi1 50 70 77 41 10 430 110 23 59, 80 28

4;:) 47 47 f)S 6:; G6 57 80 80 65 46 - I 5 0 !lG 23 2 117 29

4:; 40 54- 47 51 50 62 110 03 74 46 -- 6 11 30 128 1 "4;5 134 30

-----------------------------------------,--
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------------------------

44 46 50 55 57 62 75 72 74 76
-

- . --- ._~-_. - ._." ....._- - -- .. -



i.

112

DECLINATION-l\IEAN

-{ GO + tabula/' minlite...

Day. I 0 h. 11 h. [2 h. I ~ h.\ 4 h. I [; h. I 0 h·1 7 h. ISh. I !l h. Il~ h. III il:\12 h. 1 1:lh. 1 14 h.

1

2

3

4

5

o
7
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10
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150
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S9

09
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101
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28
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8

o
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4
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G

- 82
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4
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7
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7
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1
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o
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24
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18

1
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10
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21

- 1I!l

~S

22

8
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:32
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-8

1

27
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-Ii

G

- HZ

8
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42
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:n
40

24
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4 L
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:ll
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25
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H
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n
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IiI 2
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4
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n
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- Iii -'- If)

21

a:l
21

27
;.H)

21

7

21

:18

28
;-1:"")

:1:;

2-1

:17

2G

I
I
I· .

26

~7

2S

29

:30

31

SUUlS

Menns

tit.i

105

80

100

77

70

H4

3;)

n7

GO

76

I7

.GO

Hi

28

-1

22

10

7

12
4

o
7

:w
8

8

-11

- 1

-10

- fi

Iii

10

-2

- IG

14

2

IS

18

Li

-fl

- 17

10

20

G

- ai

18

24

il2

2B

-fi

Hi

~()

2;",

:n
.,..

2D

:l!l
:H

18

41

Ii

:la

:m
8

Hi

27
2ri



TABLE XVIIa-7.

OQTOBRR, 1912.

. ,

I I r' I

' " ..

I

" ..

1'21 I!.'I . .".-

I
23!!.. 1 "/ - I' ITime. I !Time. !Range·115 h. lO. ~, 17 [1; I~ I!. J9 !!. 20 h. 2211• 2,1 !!. Mean ' Min. Day;fo'r Day Max.

,

--c

h. m. h. m.

32 43 84 7~ 68 56 70 76 84 74 1I - 152 810 132 o 26 284 ' I

48 44 47 40 46 4~ 50 65 ·105 156 53 18 6 15 lGO 2348 151 2

48 57 58 48 43 67 90 V9 ·'88 82 56 7 4 50 208 I 4~ 200 3

40 56 47 54 59 58 68 73 77 77 44 ---;. 24;- .!J fJ7 135 1 50 159 '4

44 4,1 4V 45 ' ·18 52 57 57 60 64 38 4 2 15 nO o 18 86 ,5

,
3" 43 52 53 57 51 49 58 64 59 37 ~ IV 12 21 95 I '7 1I4 6' 0

69 45 45 47 49 54 05 '8f) 107 128 44 4 4 8 1~8 22 2D 134 7

45 55 46 43 ·J.7 60 78 90 83 121 ~O - 57 \)22 187 I 23 244 8

42 42 48 49 45 48 75 8~ 91 107 45 -.:. 82 8 5? 175 0 8 ' 207 V
41 38 100 PO 88 72 !09 133 150 190 02 0 9 40 237 23 59 237 10

45 44 QQ 89 95 124 147 150 ~42 J(i0 54 ~ 01 1I 3 240 0 9 301 1I

49 59 5:~ 47 54, 71 73 108 151 180' 35 - 107 8 40 200 23 55 307 12,
39' G:J 40 50 00 00 54 78 57 84 53 ~ 70 1I 15 231 o 35 301 13

18 02 77 .J40 90 . III ~21 202 203 ~90 54 - 126 8 15 3-14 23 52 470 14

31 VO 87 p8 88 84 1I8 180 ~75 147 04 ~59 8 50 3:)0 o 21 389 l{)

61 47 75- 72 53 91 81 46 97 180 44 - 120 10 4 2~4 23 59 344 16

45 ,38 49 75 72 58 80 102 63 58 56 - 30 10'55 2~4 0 0 254 17

45 311 47 37 48 51 54 O~ 65 03 38 -9 8 50 . 12:5 ' I 28 134 18

43 401 43 51 52 57 q4- 70 05 70 ~7 -9 12 30 1I9 o 35 129 19

40 52 48 51 40 59 2U 2.~ 8 . 34 ~3 - 33 23 25 1I3 23 48 140 20.
48 40 fiG 59 49 40 33 53 71 63 36 - 28 0 1 109 23 55 137 21

44 38 40 48 30 39 23 -' 35 46 32 30 - 24 23 48 91 22 3[j 1W 22

42 48 56 42 33 64 79 .:. 67 76 "78 35 -19 jl7 4-2 ..
109 23 59 128 2:l

43 44 :JO 45 51 65 70 101 108 95 43 -1 7 27 136 22 42 137 24

45 51 45 43 40 49 53 52 83 65 37 -; 34 9 30 150 OAO 184 25

43 39 42 4:3 4.5 61 69 92 104 105 40 - 21 7 7 156 o 40 177 26

23 ;40 36 :19 64 78 74 64 57 80 ~O ~ 24 7 48 1~3 2 0 167 27

37 43 45 63 65 60 GO 104 115 106 4~ I~ 76 9 38 1~2 23 35 228 ' 28

38 3V 01 60 39 40 40 39 .G~ 66 39 ~ 12 7 3ij 116 2 16 128 29

50 ' 46 28 40 64 80 ',90 85 III 106 43 .,., 25 3 40 I, 137 23 4;3" 162 :)0

44 5:{ 3D 55 57 62 80 93 104 94 ~2 ~5 5 53 143 o 12 148 I 31
... _.. .

1,323 1,4~2 1,029 1,876 1,751 1,973 2,302 2;640 ~,878 3,2~2

.
43 48 53 61 56 63 74 85. 93 104

6624--P

e,

/

..



114 AUSTHAlJA'SIAN ANTAHCTIO EXPl~DlTlO~T.

DECLINATION-MEAN

Day. I 0 h. [I h. I' 2 h. I 3 h. I 4 h·15 h. I 0 h. I 7 h. I 8 h. I 9h. 110 h. III h. 1 12 h. 113h. ) Hh. r
-

I
I 94 100 110 87 47 33 27 - 14 17 - 27 - 52 - 59 - 4 ,10 , 20
2 130 123 III 8:1 89 49 9 - 31 - 39 - liZ - 00 - 12 32 4;1 30
3 00 50 39 42 30 25 15 H 22 22 26 32 35 33 42
4 00 53 02 3:1 14 12 10 J4 21 24 15 29 22 33 35,
5 45 :12 25 35 13 12 lU 13 20 03 00 35 25 :n 20

6 89 53 59 30 24 30 27 lU 13 3 - 4 - 20 - 3 8 20
7 83 50 80 84 91 0:1 47 lU 0 - 21 - 37 - 29 - 25 - 31 43
8 91 72 04 22 13 3 - 3 - 10 - 23 - 1,1 IS 25 1 0 8
9 1:;0 91 31 25 8 0 - 1 - 0 20 :n 24 4 11 27 30

10 43 M 8U 57 0 0] 18 - 58 - 00 - III - 70 - i35 - 43 - 7:J - ]2

!l 70 81 100 153 . U7 54 31 - 13 - S7 ..- 40 - 37 - 33 - 02 - 17 22
12 121 83 84 83 41 15 0 13· 21 2U 1:l 32 :l0 :l8 45
l:l 77 88 78 G5 50 23 14 8 ]7· 2:! :l1 32 :l,j 4:1 42
H 1;.)') U5 107 12U 73 2-l - :l - 9 - 33 - 40 - 88 - 118 - 9:; - lUI - 102
15 21 23 . 40 41 28 :l2 23 10 11 :l:l 49 :l5 :ll 32 45

IU 26 211 ]57 108 48 34 Ili - ] 0 - i35 - 0 17 :).1 :lU 45
17 70 1:l7 93 08 :N 24 3 9 14 0 18 1 13 2:l - ]

18 8 20 57 3~ ill 17 - 2 - " :l0 - 4 0 3 U :w 50
19 8,1 4U [ju O:l :1:; :W 21 U - 14 - 4, 25 2:1 27 2-l :\0
20 105 12:1 117 8U :J:; 10 0 - :1 - 1:1 10 :1 19 ;-w 41 :l7

121 97 771 .::iu 08 .:W 15 18 18 28 28 24 :w .:l:l 41 :l5
.22 7<1 4,U 00 80 58 ,:lo U - 00 - fJ7 - 72 - u;) 81 - 72 - 49 - :l8
23 102 uO 108 72 G5 04 :1:1 2 - - J:I - IH 11 34 10 au 42
24 91 jj2 IJ.I 108 . ·IU :1' - '18 - 21 7 !l 1(i - 5 :l0 47 40
25 107 ~li . 81 57 :l0 lo!- 10 0 14 22 21 :13 27 00 47

20 .. 14:1 118 15:l GO 49 19 - ,1 .J :l - J2 42 :l'1 2 ·]:1 ,16 38
27 87 "0 7U 5;") :l0 lU 0 ]4 12 ~(j 17 21 :it) :l7 lU1-.

:!s 51 ·87 J:B :ll 23 U ·1 8 18 :.w 11 0 7 32 32
20 82 76 47 3·... 17 5 - :1 - :l ~2 ']5 28 .:l·1 :).1 :l7 40.,
30. 108 70 O:l 5t1 :l0 .20 4 I· , 9 14 17 27 22 :10 i5 lU

--=~~I_:520 I I

---

~:l-=~I I I I
M:l1

Sums 2,54-0 1,9:l7 1,1!)7 73:l - 48 - 105 - 8 80 2U3 753
---

I

1\IC311S 85 78 84 0'5 40 2,1 15 - 2 - 2 - 4 0 3 10 18 25

I
I

I·, .

i

"

ll~

: ~..
, .
] ;

, .

'.
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TABLE XVIIa--S.

NOVE~IBER, 1!H2.

15 h. 110 h. 117 h. liS h.. lln h. I 20 h.. 1 21 h. I 22 h. I 23 h·1 24 h·lf;~Ie~~yl· llbX·1 Time. I, Min. I Tim,e·IBangc.j Day.

I .

h. m, h_ 1l1.

3n 4n' 58 GI 58 79 104 133 I:;S 130 4n -79 10 3fi 20n .2 S 2S8 I

5:.1 uG 2n 24 78 101 74 u8 G!l GO 42 \12 n flO 14il 0 20 2·H 2

:14 ~17 4:1 2·1 :1I 47 48 48 70 I nG :W 8 0 fiO ll4 0 25 10'(; :1I
:13 40 45 55 :w ;')L 4(; ('9 'if) 4fl :17 - 8 2:1 ·18 12;"; 22 ;')0 13:1 4J.

~3fi 31 5;") :In 71 !)G 102 120 151 ,"8n 47 - 5 5 If) IG2 ')" 10 '167 5•• J
,

42 42 :;6 r;n' 62 8G nn fI"7 62 8:1 :18 -,2G 10 42 1:\7, 23 :n 163 6

03 56 5r; 4S 53 Gl 52 il:l 82 nl ;11 - 4n 12 'r;o I :In 2:1 0 lSS 7

18 4;'",; 44 )lU G2 8G 120 141 n7 -l:W 40 -',17 8 25 In:l 2.i 50 2:10 8

44 4n :")4 44 4:1 Hi 4:1 II no I 4:1 :17 - 50 22 8 17S' 0 L 22S !)

- 24 1:1 (iti G!) 92 lOG 128 120 84 70 10 - 1';4 850 It;2 20 "S 32(; 10

44 3il 01 il4 ~ 7n 97 llO 102 flo 121 47 - '142 7 flO 22u- 2 24 :HIS 1l

44 :1I 34 . 43 .4r; G7 08 84 III 77 4S 1 0 :i:i 184 22 40 IS:J 12.
38 40 40 44 40 7;i 88 89 lOG ,122 !)O 2 7 4;i 170 23 58 I G8 1:1

- 4(; 14 107 104 80 87 20 S·\ In3 21 22 - un II :1 30n 23 2n 448 14

:19 41 40 40 :10 43 n2 2;i - ;') 2G 33 -:82 23 4S 104 19 :n 18G 15

47 !il r;:~ :J2 ;i2 21 S3 I i;3 8;") 70 ii4 -·7t; n ,0 :1I:1 . - o :10 3S8 !10
;;5 40 :;,~ 50 4:1 1:1 SS 03 .u 8 3n -:10 2:1 :18 221 0 50 2,,1 '-17,
47 :10 ln 71 8i; 56 4,.') .58 _100 . 8,\ ':1;') --40 0 ,2 1;)0- 23 :10 190 18

:n G2 :10 :iO GG ;iO ;,;j :it; 123 Hlr; 41 --:II 8 IG 244 23 oj;") 275 ln

4n 41 37 42 30 37 4;i 02 87 H7 4-:) - 45 7 40 2:14 0 2 27i,) 20

4G 2;'3 41 :IS 41 ;,2 41 ;):1 ;in 7-1 40 - 3 4 ;j!) 117 0 1:3 120 21

- 5 r;:~ G3 79 "0 8G l:n 128 1:18 102 20 :.0.0 112 'n fiO ](i!) 2:~ 18 281 22 .I ...

40 ;')0 GI G2 38 :j;j no S4 flG nl 48 - 140 9 0 }fl2 I 30 302 23

·\S 4;; G:, 34 fl2 S7 111 1-1:1 1m 107 r;:~ ';- 76 028 liO- 22 :10 24G 24
.

103 114 143 50 ;j 7 40 Inn47 ;,2 4:1 ~;;j ;''if) GO G·\ - 23 :)!) 204 2;")

47 :lO 3G 52 7;, 132 I 100 112 7S 87 57 - ;)2 7 :iO 33'-; 1 27 3Si' 20
,"):1 4:1 20 n:l :12 Mi 70 :11 47 01 :18 - 2G 2:1 30 1":1 2 0 179: 27

:i;i 40 ;")2 ~4 3:1 47 70 70 n4-. S2 41 - 2:i 0 ;i!,) 207 1 27 230 28

42 :~;; 3(\ :IS 4:1 GO 77" 81 n2 108 47 - lG G 25 ]]9 22 08 1:1": 29
.,- 24 4:3 G1 (\3 74 94 lOG • 127 101 48 - 7 G 0 15:1 ,23 10 lGO, po,>I

------------------- --.:--r-
o

-
------------------.-------,-------

l,1Ol 1,1 no ),4:m ],;;48 I;!103
_~~~1_:310 __

2,G09 ;2,824 2,ti5G . ,

----------------- ---- ---:--1---' . .

37 40 4S u2 ,i3 08 77, S7 n4 8,i
I·

I,

\ ,

'.'

.. '
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, •...

. ,
DEC~INATION-l\mAN

"

-,-,-{ 6° + tabular ininutes.

,...:.. 17 '..,.. 07

43 43

i Day.

1

2

3

4

( 5

101 85

169 71
82 76

105 .52

94 76

96

43

il
58

70

56
95

37

47

28

23

41

23

18

23

06

3D

17

01

18

04

26

•
OJ

20

•
15

20

•
25

34

+ 14
..,.. 2'

21

10

23

17 17

- 4 - 88

33 26

21 --' 05

29 27

- 59

42

on
29

33

- 30

46

31

:14

30

- 2:1

47

27

32

" ,

6

7

8

9

io

74

300

: 108

113

95

56

280

i17

110

01

60

199

77
97

72

18

,36

78

82

jiG

o
43

49

00

00

- :1

Gii

24

:n
41

-7
28

2:l

31

45

-5

17

12

40

14

+ 3

-- 36

02

21

00

-9

t
:- 58

--:- 25

- 07

~ 28

;- 58
',- 03

+ 18

+ 01

'-30

+ 40

+ :13

00

19

- 48

3D

:J7

- 04

24

- 13

23

44

+ 09
20

+ 21
1:,1

52

40

3:1

, "

i

"

11

12

13

14

15

126

88

89

62

72

124

83

80

57
68

102

70

68

67

82

62
10

48

50
51

2fl

24

34

33

23

20 11

00 ..,..t07

19 25

12 OJ

37 ~ 09

07

19

'- 06

'- 09

+ 13

20

03

09

- 03

19

20 ,,32

11 24

10 - OJ

+ 07 17

19 27

24

or,
+ 21

20

HI

12

:18

29

II

:J2

In

45

13

12

4:1

20

51

20

50

38

25

30

:19

29

:n
27

31

+ 13

2U

IS

:n
31

- 19

17 25

02 .'- 09

20 19

17 25

43 37

39

20
_ '·23

22

28

14

00

28

2:1

4125

2' ,..

0004 '.
09 08

02 ." 23

19

28

08

09

00

27

36

.25

30 -•

29

68ll9

.,- 52 •.

.' .:88 ., 20 -. ,24 •

.,067 ;~,' ,48

37

30

D3

,.7.5 .·l,~ ~9

·78 ,Oi. !~~

fi9 It)" 55

mi 64

7i 64

16

17

18

i9

20
, '

29

52

:n
45

no

24

+ :32
40

47

18

2!)

25

, 1726

41

'- 44

:J:1

30

12

35

'- 30

'I- 04

+ 13

14

33

- 42

-- 14
,-' 01,

17 08

lO 19

-- 95 '- 109

01 22

16 --'- 0321

13

12, 12

'- 6:1

08

16

'- 29

19

0057 53

:10 21

i9 10

:li 44

62 ' 41

35

44

58

lio
in

76
77
39

107

203

89

8D

115

114

257

21

22

23

24

25

3,240 '2,836 2,373 1,610.'

26

,27

28

29

30

31

Sums

Means

85

92

92

.' 167
76

117

72

t

i74

88

100

t
07

167

Oll

80

63

48

46

94

66

28

20

27

32

6:1

.57§

1,00:1

09

25

27

on
27

04§

598

07 10 25

34 27 20

13 00 -- 05

08 01 - 02

'~J8 - 02 + 52

<Ill :15, •

394

19

16

- 06

+ 10

36

•

23

13

+ 03
30,

:1:1

•

74

18

2fi

37

28

2ll

'22

In
21)

.33

:13

3U

07

19

40

:w
18

42

• );0 r~C'or~~. t ludl~t1uct.

'. "



TERRESTRIAL lIrAGNETISM.,'

•
TABLE' XVIIa-9.

DECE1I1I:1ER, i9i2.

, )

19 h. I 20 h. I 21 h. I 22 h. I 23 h. 1 24 h. If;~le~~yl Max. I Tim~·1 Min./ Tj~e·IRa~ge·1 Day.

t ~llDHnum rcconlcll. § IntcrpolatlOn justifiable.

115 h. 116 h·I1'lh. 118 h.

-
, I, ,

h. m. h: m.

17
.

ll2
I

169 27949 53 5U 67 89 127 197 54 - 34 7 30 245 23 00 .1
-12 + 13 :JO 59 80 163 128 55 142 82 41 ~ 120 II 20 :iiI o 05 437 2

40 :J8 40 49 74 94 14:J 150 73 105 ... - 47 0 59 205 21 53 252 3
4~ 44 48 '56 65 S7 III 9li 129 ,94 45 - 21 o 08 149 23 18 170 4
34 :13 37 :35 70 7fi 79 69 85 74 44 -'-'- 01 4.28 118 i 18 ll9 5

33 4ii 26 40 103 lOG 141 175 309 300 '49 .:-'55 ll'50 365 2300 420 5

8G i14 1;34 228
,

is 511760 52 50 8] 104 108 ... --'- 201 8 58 t366 0 7
59 50 50 53 09 81 . 52 09 91 ll3 49 137' 8 50 fin o 40 324 8
52 52 :19 :io 74' 101 120 138 124 95 57 ~ 57 8 45 156 22·20 213 9
37 '39 4:1 5~ os 74 Sl i21 149 j2G 51 ~ll '9' 28 173 2:i 29 184 10

21 44 48, 07 02 41 40 ' SO 91 SS 43 - III : IS 30 107 23 20 -180 II
,41 29 29 46 54 - 05 07 73 SO 89 40 - 29 5 4S 147 23 35 176 12

, 42 30 53 70 :~5 3:J 101 S5 99 .62 42 ~ 7:3 ,19 '50 2i3 2242 288 13. ,
<l

,
23 39 40 50 OS 04 llS 97 7S 72 40 -- 20

I
04S 151 21 12 177 14

47 43 46 41 :n 39 3;") 78 107 75 "-42 ~ 30 I 610 i30 22 55 106 15

. .
39 37 :J6 16 28 :n 38 57 04 78 :14 ~"l.q '6,16 i26 1 53 136 16
35 33 37 14 64 98 82 7:J OS 69 41 - 14 -17 4S ii4 035 128 17

'-,
i4i42 39 44 (;4 78 104 100 100 89 99 49 - 19 5 15 21 37 100 18.
·i47 .2155'34 41 00 65 72 O:J ll7 l:J7 94 71 50 + 01 1 02 14(; 19
134

,
4:J 41 49 O:J 56 59 74 94 103 89 49 - :J6 II 30 ' 22 30 17,0 ... 20.,
2(; :1:3 a2 4;") 27 53 58 75 ll4 89 37 + 02 8 00 157 22 50 155 21.

2100 17 28 82 9j ll7 138 91 126 115 50 - 25 58 2io 21 45 241 22
" " 298 4261 58 58 SS 71 70 12 IS9 187 ll4 :J4 -,- 148 8 00 1 440 2:J

49 40 04 fiB 8;3 14S 100 94 126 257 t OJ - :10 9 05 :320 2348 302 24
42. :J4 24 42 61 57 01 ·58 57" 8:3 52 ---.: 20 7 .52 308 0 15 328 25

49 (,7 !'i2 50 50 32 85 120 ll3 92 ti5 ---.: 22 640 i9:3 1 30 217 26
47 47 41 :37 :37 :12 t t t t t + 04 3 42 Hii i 48 147 27
53 63 51 2J 51 :~5 H 80 101 02 ... - 21 9 35 i27 22 35' 148 28
4:1 fil 42 ;)2 Gil 91 ,12!l Jl6 104 167 iiI - 10 7 18 177 23 59 187 29

41
.-. ~ - o 5842 4!l ' 0:1 67 79 85 8:-; Sf) 70 01 - 19, 7 12 230 249 30

49 fiH 7f) 84 70
-
fl5 100 07 ' l:m 107 + 18 13 00 ]57 2300 13!l 31...

"'.....;;.---------"---------------------------------
1,:~n2 ],031 1.866

;' ~1
2,819 3;Jl4 3,479 3,2521,234 1,304 2,390.

, ,

39'81
. 42-1 44·9 52'0 (\0,2 77·3 94·0 103·8 h6.0 i08'4

,

,

-,
.' .'

I
t'
/,

,.



AUSTMLNSIAN ANTARCTIC EXPBDITION.

• DECMNATION-1IEAN

,....{ 6' '+ tabular mimlles.

:15 57

13 12

- 4:1 + 04

+ 0" 10

+ riG 00

- Oli + 12

00 -- 01

- :10 -- :10

- 4:1 - :n

- ,[4 -- 42

2'~ :n
21 28

21 .:10

- :14 - Hi

- :17 - O!l

- 1G - II

77 ;i:-~

- OS + :m
- ,12 + 0".1

8D ii:1

]2 30
:12 :11
n:J 7L

- OS - OG

- OS '-- 12

+ 0:1 17

22 22

H iii

+ 02 o:l

- 12 + 10

- Ii + OS

---
41 41(\

----

I
1-3 1:1-;\

28

2;)

12:1

-4'0 I

on
-r 02

- 20

- Hi

- 10
Hi

In
- ·02

- 40

- o.r
n:~

-ill

34

III
- !l0

+ 04
- 40

-cm

- 07

- OG

-H
GO

- :IS

---!---I

Day. 1 0 h.' I 1 h. I 2 h. I 3 ;1·1 4 h. I 5 h. I Gh. I 7 h. 1 8 h. I 0 h. 1 10.h. 11I:h. 1 12 h. 1I:I.h. \14;h. I

-

1 107 G7 GO [)2 ~(1 2ii 3,3 31 2i,
.

24 24 24
'.

2 83 DO G8 4-ri 44 :n 20 21 22 IG 24 IS

:I 27 22 :13 120 IS:J GI 1,3 2:J :10' Oti - :18 - 70

4 52 G4 7:J 42 ;)2 (12 r,:{ :lD :J:I :n - 0" - 14

5 101 04 DO til 12 lG. 31 :J:J OD IS - 12 - H..

G :in GI :14 - O!) - 00 - 02 I o{ 00 21 2:1 10 _. on,
7 GO 8;') 15 GO 40 0)) 00 05 - 07 - 02 -. + 02 - lG

8 fii',- 20 II ,- 00 - 1,; - 14 - 21 - CG + IG o:J - It) - 11 -
0 4.2 44 04 - 01 + :w - ];") -- 2;3 - O' -- 27 - 70 '- 78- - G3-I

10 + tiG S" - 45 - 0:3 -- lG - IS - 21

I
- 20 - 44 - 2:1 - 12 - Ii.J

'. I

11 30 r:7 47 ,:")1 44 - :10 2:J Iii 07 ._. OG + (14' 22,
12 31 41 4ii 48 40 24 17 02 1:1 1:3 2r; . ]n

13 78 4!l ....27 O!l - 01 - 04 - O!l - lG
,- 02 10 12 1;1

'.

14 2!l ;-1;; 2H 24 00 - 0:1 - 12 - In - :-w - Gl - :10 - 22

15 fil 22 m - O!l - 10 - 24 - 17 - 13 - 1:1 - :l:1 - 29 - :l;i

,
lG. :1Ii IS l" o:J 08 20 21 20

\
24 :1:1 28 22oJ - - - - - - - -

17 1!l - or, + 14 - 07 - 17 - :10 - 20 -- 2n + 10 :Hl 28 I 4S

18 lSI 1:1:1 1<l:J 164 2:{ 38 ;')1 :1[i 40 07 O!l - ,II

10 1r,1 21!l 174 !lS 80 G4 Sli 47 4S 4;", 27 --' o:~.
20 DO 121 107 !l!l u8 4S :14 41 :·14 a4 41 20.
21 203 100 1,30 1"S .1:-;:1 77 GO :n Gfi [,2 21 ]2

22 ;;3 122 72 71 \ In 4:1 4-2 ;")0 21 :12 27 4;')

23 liS J;JS IG4 lor; • tjn 42 4:1 41i 20 :~li :I!I 20

24 122 104. 77 Gil rl~ .. 4!) . n7 .li2 fJ2, 22 2:~ I·j.

25 21 :Hi 44 os 01 00 - 00 - 08 - OS + 07 00 -. 04

2G td 21i ':14 31 IS 12 or, - VI - 14 - 24 - 2(j - Hi

27 40 47 :m 4:1 O!l - Oli - 11 - 10 - 11 + 02 14 21

2S !l8 u;") :10 4G :1·\ riO 44 34 10 lG 1!l 2i'i

2fJ 41 fin 4S 51 2H 07 - 0;; - 11 - 08 - 10 - 07 - 08.

30 4G 42 14 2G 12 Ii 24 - 11 - 50 - (is - 52 - M) I
31 OD 3r, 04 71 :10 00 - 03 - 07 - Oi - 2:1 - 3S - 34----1------------------ ----

urns 2,1:l2 2,1!l4 [1,GD7 1,400 OS!l viO 4M 321i 24S il - 2L - 12[) -
--- --- ---1-----1------1---

-I~~I- 10·5

I

leans 088 70·8 54·7 48·1 :n·D IS 4 8·0 2·3 -0,7 .--.t-o

I
I

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

s

co Interpolated.
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HOURLY VALUES~G.l\'I.T. . TABLE XVIIa'::-IO.

.. JANUARY, 1913..

.1
2

3

·4

5

'0

7

8

\l

10

11

12

1:1

14

15'

Hi

17

18

In

20

21

22

2::

24

25

26

27 \
28 ,
2H

:10

31

Day•

103

o 01 1G7

3 40 'JOO

2 21 183

1 39 IDO

I Time·lnange·1

Ih. m.

G 5,1 113

IS 0') 12G.,
11 ,[S 202

]0 23 14:1
][ 48 12S

2 51 14~ 0 42 170

10 59 . 115 . 1 25 155

2:1 15 ~O 22 4-5 1,10

2:1 4S 00 002 104

1 :JJ 25U 1 00 3U7

\l 10 110 22 35 132

0 03 120 23 14 152

0 30 11;, 23 42 135

0 03 131 23 47 212

11 52 G4 0 40 152

7 ;31 73 2:1 '30 10il

5 22 22U 23 22 271

11 ~5 31S 22 54 393

13 30 30,} 0 40 383

S 01 372 23 38 :17J

11 42 273 0 57 307

8 12 ISO 3 IS 18G

10 22 310 23 15 2%

1:1 24 JolO 0 24 158

2 ];) ·127 1 45 lUG

fJ 40 lOG 1 35- 14U

5 IS 11U 22 20 133

13 55 140 0 01 H8

0 ,10 lOG 1 21 12G

S 55 00 23 40 lU7

10 12 128 2 30 175

------ --- --.-

21 h.119 h. I 20.h. I17 h. ·1 IS h.IG h.
. .

I
I I

II I
Gi [);j 48 78 02 S4 I sa 08 10.1 8~ uf • + 10. 0

18 jl3 0;>, :JU 37 If) 12 1O 4G 27 . 3:J - III

2;} &:! £10 G'[ fJ7 120 OfJ t>5 57 G2 38 - lOS
2,! 35 :m M 70 00 110 .no 1M 101 48 -- 40

00 3G 3.1 32 27 I 3G .13 2u 5iJ . 3G 28 - 02. I
25 30 33 23 4G 50 GG G4 57 GO .24 - 28

+ IG 301 3:1 2,1 3fJ 33 41 62 GG 55 24 -·10
.- 1O + OG 00 OJ 07 07 12 };'j 25 ,J~ 0 - GO

.- 30 .- GO - 02 "03 10 05 00. - 1::': --02 + ;ili - lG - 104

- 38 + os 4G 40 2,1 :!u 20 43 .14 30 01 - lOS

2G 38 2J 21 20 :n GO 00 02 31 30 -22
32' ao 3,[ 301 2B 5U 50 U2 I SO 78 3·1 26-

2S 30 21 21 lG .10 .37 55 55 29 22 - 20

- 07 - 07 00 - 08 + :10 30 57 71 :18 51 03 - 8J

+ os 10 04 .07 03 24 30 3fJ :J2 3G - 03 - SS

- 10 - 07 - on .- OJ - 08 + 08 l" lG :30 10 - 05 - ao.,
GS 75 72 82 78 73 n,! 15:1 207 181 51 - ,12

4n 135 III 134 103 103 2lO lOG 1n3 151 82 - 703

82 S7 M 83 OG 114 147 105. 123 , U2 SO - 78

Go! 34 87 H7 II:J 120 lG:1 lUi 2GO 20:J 8;') + 01

01 SO '100 Ul) Ion 114 lOG 101 (jl) 5:3 82 - 34

40 SS :m lin IIG I ~).) fJ2 74 02 OS 05 - 00,
70 75 ti5 70 no U2 11.1 130 153 122 7U + H

+ lG - 04 + 08 2U 12 35 :17 . 00 51 21 .3G - 18

+ 15 10 51 2:~ 27 40 24 18 . 5:3 5·t Hi - 30.
13 Oil 10 Ii.: 23 25 22 10 23 40 10 - 40

25 2S 40 50 5U 07 70 SO 100 OS :14 J7

42 27 as 52 28 U2 71 8tl 42 ' 41 .10 - 02

1:1 14 18 21 27 20 a2
(

40 ~35 ·w 18 - 20

33 3S 2U 28 33 42 28 41 02 00 11 - OS
23 22 lG 00 35 :ll 3U 48 7U 1M 18 -- 47
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I
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'AUSTRALASIAN 4NTAR(JTW X;X:PEDITIONi

PECLINATION-i.\mAN·

...,.{ 6~ +. tabular minutes.

Day. I 0 h·ll h. I 2 h. 1 3 h. 1
4 h.' I 5 h. 1 6 h. I 7 h. 1

8 h. I 9 h. 1
10 h. III h; 11~ h. 1

13 h. 1
14 h.

. .

1 104 82 44 11· -'04 ....,. 01 ....,. 05 ....,. 01' - 02 ....,. 22 17 - 10 -'0-. 03 + 04 03

2 43 32 20 14 10 04 13 14 16 ""704 + 01 12 18 18 09

3 63 43 25 13 11 15 06 06 12 I 14 18 21 24 25 25

4; 48 24 14 05 01 - 03 + 06 06 12 08 10 13 22 22 28

5 58 35 26 33 OS - 05 00 OS 15 14 21 IS 07 - 01 IS

.

6 30 64 49 15 07 07 12 17 24 19 18 30 30 31 34

7 55 47 36 ~1 36 26 OS 10 15 14 22 16 0" + 04 22- "
8 56 44 30 37 39 46 30 22 37 27 25 . . 25 13 15 19

9 59 10 21 31 ~5 - 02 - 17 - 34 -- 31 - 12 - 13 00' 17 29 .. 24

10 40 4S 35 29 15 10 07 . 06 IS 22 26 29 29 31 25

q 65 46 37 ~7 .26 21 15 14 09 16 16 18 20 10 28

1~ 56 41 41 55 52 39 ....:. 06' - 42 -- 45 - 40 - 13 + 05 07 - 07 - 19

I? ~03 !03 105 61 37 21 12 - 10 -'51 - IS -,- 03 00 04 00 -- 01

14 38 31 21 56 20 20 03 :- 30 0- 92 lOS '""790 - 70 - 5G -- 10 + 04

15 2S ,73 77 OS 3~ 06 - 41 -- 37 ....;... 53 + 01 00 - 06 - 09 + 03 - 01

16 41 S7 93 ~O 06 .07 - 03 13 - 19 - 16 - 37 - 39 - 47 ""762 --: .45

17 24 45 2S . 29 10 - 02 + OS + OS - 13 - 32 - IS + 04 00 - 03 + 07

18 19' S3 '54 38 14 -04 - ~3 + 04 +06 i + i2 - 01 - ~2 - 19 + 21 :la
19' 54 6f 3S 35 36 50 25 00 - 07 - 25 -+ 27 ~3 00 ~ 25 00

20 57 3S 40 51 55 30 IS 16 11 22 - 07 + 16 30 42 35

21 8S 94 87 94 63 51 20 24 35 40 40 40 55 51 42,.
22 Sol . 7S OS 56 34 09 IS 2S 22 ~2 34 30 35 41 . 39

23 140 96 103 44 4.3 25 ao 38 45 39 43 • 4S t):J GO 63

24 74 79 58 43 41 32 27 ~4
.

35 29 42 39 25 3D 41

~5 120 104 130 151 141 70 69 41 08 19 13 - 23 - 57 - 12 + 26

26 oa 38 65' 71 03 4S 30 '27 OS OS - 04 + 37 40 4:1 47

27 : W9 87 110 SI 7~l 52 47 30 22 .31 14 31 37 H 4ti
I

28 75 75 77 45 37 46 36 . 3S 25
_~1__3~ 37 33 3D 85

.. ._--._-- -----
~-.I--~-

Sums L734 1,6S9 1,532 1,234 96S 636 345 213 62 il9 204 3'34 315 442 5"77.
I --- I --------
I

-- ---

Means 61'9 . 60'3 54'7 44'1 34'6 22·7 12'3 7·6 2,2 4'3 7'3 11'9' 11'3' 15,8 20·6-,"
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TERRESTInAL, :MAGNETIS~L:

HOURLY -VALUES-'::"G.~f.T. TABLE 'XVIIa-ll.
, '

FEBRUARY, 1\)13.

10 h. I ~7 h. 1
18 h. /In h·1 20 h. I 21 h·1 22 h./ 23 h./ , 24 h·1 ~Ieal~ Ifor Da.y I 'Il\Ia.x. rTime.

h. 111 h. m.

J6 IS 10 30 30 38 37 53, 53 43 18 - 40 0 10 150 0 28 106 1

IS 10 ;Jl 30 :Ui 44, 51 68 66 63 ')r:' '-"26 8 56 86 0 2(i 112 2'-"

~~ I
2S :ll ;12 ;m 41 51 ft4 .55 4,8 28 '-,,01 :J 48 75 0 10, 7U :J

2S 30 :JO O' 41 ' 75 100 8S 58 28 - 10 ·1 54 124 23 30 1:14 4-0
:

:~2 -12
,
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I -,

I
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22 26 27 42 57 00 GU 76 ;ju 56 :12 - :JO 12 Ji 80 22 07 II!J 7

22 :JO 81 51 4a :15 . 52 83 61 50 ;J!J - 07 12 12 103 2:J 05 110 8

30 .20 ;14 :J6 4;j 51 O:J , flO 4!J 40 20 - 67 7 :J4 88 20 40 155 0

34 :J5 :37 28 ;12 ao 5G 4:J 50 55 :JI - 07 5 28 77 1 2G 84 10.
4:J 45 :J7 4:1 41 41 44 50 5:J 51) :J2 ---, 0-1 .7 56 112 23 ;32 .116 11

+ 22 37 3:1 :JO :J I :J3 44 :J2 01 10;) 20 - 62 7 07 131 <)',' 40 10:1 12-"
+ 20 25 1\) :35 03 17 21 22 ·10 38 25 - 80 8 12 I:JO 0 2:J 21H 1:J

;\;1 44 01 54 . 48 50 56 54 :J8 28 07 -140 II :JO 13:J 23 &9 282 14

-+ 07 07 32 :18 24 44 ' 27 :n 47 41 17 - 08 7 42 171 2 04 260 15

'-- .,24
, ,

- 0,1 + 21 15 20 Gl 45 31 '4:J 24: 07 - 7;> 12 45 12i 0 58 i!J6 Hi
" ,

- 0:1 + 18 :J8 :n 2S ao 41 'a4 26 10 15 - 5:1 8 a4 I:Ia o 47 ISO 17

:J:I ;10 ·1:1 4fi ;17 ,,0 45 58 5U 54-. 26 - 47 10 43 170 I 1:1 217 18

46 5.t: 41 58 ,,:1 44 8" 127 8a ii7 ;17 - ;;;1 i:J 20 107 21 :10 ,220 10

48 63 6·1 8:J 84 60 72 Oi 08 88 46 - 40 10 07 112 21. 48 152 20
,

57 5:l 04 70 Gil (iG 8:1 ·81 8:J 8·1 60 - 04 6 15 126 I 12 1:30 21

H '5li ,6:1 0·\' 6:1,1 m 74 .' 80 1·10 40 00 5 a7 142 23 50 148 2238 -

5:1
I
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55 58 57" 61 (iU 87 12a 110 108 100 5G - 4-l 0 41 ' 141 2:3 16 185 20

·45 45 .io ;)0 5:3 DO .76 !JI ll:J 75 57 -01' 10 20 1:J7' 2 II 1:38 27

46 50 40 51 56 fiD 65 6·1 71 li8 4ll + 14
1

:J 15 118 I 23 104 28
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;;J,22

.,.,-'{6° + tabular minutes.

AUSTRAUSIAN ANTA1WTIO EXPE~ITION.

, DBCLINATION-M:EAN

, '

D~y. oh.

I
I h. I 2 h.

I
3 h,

I,
4 h.

,I
5 h. I 6 h. !7h. Is h. I 9 h. [Wh.

I
II h. 12 h.

'I
13 h. 14 h.

,

I i I J ' '

I 68 53, 53 48 46 37 36 40 36 40 33 35 37 42
I

2 72 65 54 44 39 38 36 38 31 :39 31 31 34 41 44

3 60' 49 34 39 33 35 33 32 33 32 31 26 , 32 29 34

4 68 60 52 ·54 '4<1 31 30 14 - 23 -II 00 -16 00 37 44

Ii 57 89' 72 62 42 '42 39 U 12 01 i5 31 2U 18 31

6 49 43 34 56 31 29 30 40 28 61 28 30 20 16 38

7 142 134 126 103 90 71 42 37 40 25 29 21 18 '25 52

8 71' 57 65 67 62 57 37 42 51 *54 55 58 62 ' 42 54

9 102 86' 59 46 43 33 34 42 43 40 :-35 49 4B 50 51,
10 65 66 55 43 38 27 25 27 27 37 35 33 28 44 45

.
II 73 59 50 43 I 32 28 32 35 34 51 33 26 31 :n 38

12 '135 88 67 52 41 40 33 ·24: 30 34 29 35 :15 29 :38

13 66 49 48 42 3:; 25 20 20 24 26 26 31 24 29 34

l<l 34 34 41 40 30 30 -- 16 -47 -10 + 29 00 17 12 OB 43

15 68 82 50 49 62 . 51 16 ,-,08 08 13 - 07 - 30 - 32 + 29 56
..

16 133 77 , 82 1I7 , 60 49 50 22 06 II 41 47 48 30, 42

17 108 133 1I8 73 ,43 . 43 42 17 -Il 00 10, 36 24 15 II

18 54 54 56, 64 . 52 32 38 26 42 :30 31 41 :31 30 :39.
19 7~ 82 83 89 ,16 47 3:1 16 17 -10 + 02 02 24 :11 54

20 74 47 52 50 36 28 28 21 - 28 18 18 15 15 22 30

21 57 73 75 66 59 21 Il 04 01 27 27 22 H. 05 ~ 19, '

22 40 98 46 48 38 24 :3,3 ..::. 05 + 03 08 - 08 + 46 27 2:1 26

23 71 56 31 '45 39 26 17 10 16 10 17 05 22 :lO 26
24 29 07 39 37 26 30 17 13 10 27 15 18 25 2G 34
25 55 5:1 43 40 27 24 22 :10 27 28 27 26 32 39 41

J
,

•
26 98 I 84 68 64 59 50 47 36 51 51, 42 41 48 46 55

27 7~ 190 84 56 49 33 32 28 30 27 - 01 + 22 27 0- 36-,
28 56 60 89 88 53 59 35 32 31 27 04 24 28 21 42
29 76 103 105 80 81 60 54 39 46 H "40 38 42 ,ll 24

30 71
' ,

62 53 1I3 52 34 10 1.5 33 Hi 02 24 :32 :ll 13

31 35 55 57 46 39 '35 22 19 16 36 :38 3G 36 0- 22-,
I

SUln3 2,241 I 2,1581 1,941 1,864 1, 1,425 l,i69 918
1

683 710 8lO I, 678
,

906
1

7i8 85:; 1,1:;8

1-;----I I
-

I I
Moans 72'3 69'6 62·6 60·1 46·0 37:7 29·6 22·0 22·9 '26·1 21·9 25-1 27'5 '29'2 36·7

,

,
",

, , - ..

.. . • Interpolated.



HOURLY VALUES-G.:~I.T.

! ' TERRESTRIAL MAGNETISlIL 123.

TABLE, XVIIa-12.

lIfARCH, 1913.

I
15 Ii.

I 1~:h.! I I
19 h.. 1

I \

- - - .

I I
I Mean I ITime.! I' Time·IRange,116 h. 18 h. 20 h. 21 h. '22 h. 23 h. 24 h. for Day Max. Min. Day

.. ' . .. '
, . ," .

. h. m, h.'ro. .."

, ' 42 51 57 53 58 59· 69 72 78 72 49 + 27 II 05 + 100 2340 73 I

. 39 54· ' 43 47 ,47 51 .' G5 ' . 65 65 60 46 +.20 I 55 9:1 2 00 73 2

43 ,60, ,53 · ,45 :,72 ,69 ' 51 ' : 57 ·53 68 43 + 10 12 20 90 19 24 80 3

52 52 56 · 56 53 4'2 : 53 ' : 52 ' 54 57 35 - 38 ,8 16 83 044 121 4

43 46 ,54 46 50 " 57 ,', 64 ' " 61 56 49 43 -10 9 18 1I0 o 06 120 5

, . ' , ' l',

47 47 46 46 43 I
44 55 64 72 142 44 - 04 12 38 155 23 57 159 6

1

.. 57 59 71 ' 72 ' 69 " 77 1·77 '-, 79 75 71 65 + 09 12 12 168 o 05 ' 159 '7

, 65 ,59 ' 61 ,64 ·69 ' 57 : '84 1I3 105 102 64 '+ :io () 51 150 23 36 120 8

58 54 53 · 55. . 55 ' 58 , ' '61 ,68 . 78 65 54 + 21 445 120 o 05 99 9

, 48 ·.52 47 '·50 50 ·51 ·59 ,52 96 73 \' 4ti + 13 II 30 1I8 23 35 105 10

. , - , . ,'. .

42 42 47 45 49 55 57 79 143 135 50 + 18 n 05 189 23 30 171 II

·40 42 ·41 ·44- : 44 '4'1 '51 ,57 60, 66 46 + 12, 7 08 153 o 19' 141 12

,39 '37 50 '53 ':51 '42 ·48 45 45 34 37 + 17 7 24 li9 o 02 52 13

I 41 45 ·59 82 70 ' 73 132 135 57 68 40 - 66 710 158 21 20 224 14

60 71 58 ' ·64 81 '1I2 ' 130 161 17li l:l:J 56 - 107 II 34 20ft 2:J 30 313 15

, , , "

42 40 13li 60, 92 147 158 161 106 108 ,73 - 14 1 22 206 17 07 220 16

58 5S'
.

64 73 lOa ; 104 ' "92 58 ' 1I7 54 5i - :Jl 8 21 171 1 51 202 17

46 52 '48 ,'45' ,49 '48 56 57 52· 79 45 + 16 251 98 2 46 82 18

41 43 43 47 G7 66' -05 60 lil 74 45 - 24 9 15 1I7 248 141 19

33 41 42 52 57 60 73 73 74 57 . 41 + 06 9 07 94 o 03 88 20

"

+24 46 41 48 74 68 7.7 73 7:l 40 40 - 42 13 48' 103 ' 1 37 145 21

31
"

'29 43 52 ,411 511 57 36 8li 71 36 - 17 9 51. 143 1 05 160 ,22

20 15 31 44 70 59 48 46 30 29 32 - 17 1 44 97 o 51 1I4 23

'35 26 45 4:J 44 42 56 53 59 55 :J2 _ 33 1 14 77 2:J 42 1I0 24

34 56 52 54 54 72 58 ' 67 ' 86 98 45 + i3 [) 45 ,108 23 30 1I5 25

t~-

56 59 62 78 7:J 56 70 72 78 75 60 .f- 19 1 30 Fi20 036 101 26,
48 51 ,49 46 47 53 53 70 52 56 I . 45' - 30 9 45 115 o 42 145 27

55 43 49 46 75 61 60 63 78 ..76 50 -27 9 18 lIS o 17 145 28.
44 62 79 61 li9 93 76 63 66 71 61 + 13 13 43 1:J7 o 55 124 29

44 57 54 48 76 61 74 III 106 35 50 - 45 9 54 157 22 25 202 30

- 04 + 47 56 70 74 73 76 102 122 128 49 - 37 14 49' 159 2:J 57 ' 196 31 '
I

',1.690 I 1,924 1 2,013! 2,195 ,2,325 2.4591 2,301 I
-- --

1,323 1,496 1,,689 ----I--:--r----
22·7 48'3 54·5 . 54:·5 '6201 65·0 70·8 75·0 79'3 74·2

.' . ... - - - I - .•..- -

"



124!' AliSTRAJ,ASIAN ANTAHCTlO EXPEDITION.

-w tabulal' minut~8.}
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TERRESTRIAL lIiii.Oi'ETIS}L·.· ."

HOUHLY VALUES-c-G.M.T. TABLES XVIIa~·13.

APRIL, 1913.
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77 S3 SS GS 4;') [i 47 O:J 0 5;") 48 6

OG !J7 lOG 77 G6 4 34 108 2:1 ilS ;")2 -·7

IW 70 4,[ 77 :Ji; 23 5:{ 19;J 21 :JO lilS 8
lSI 185 14G SI - 34 12 24 223 22 50 257 9

!)S 114 lOS GG - 102 9 57 1i,!J 00 OJ 2nl 10

78 01 117 71 - fi4 10 fiO I!JI I 24 245 II
155 IGS lOG 7!J 14 S GO 20S 2;) 15 104 12

[)7 06 04 55 - 7 Ii 25 112 0 01 119 i3
liS GI GO iii - 13 !J:12 120 . I 25 13a 14

112 1Ii2 IOIi nt; - 8 0 13 ISG 23 01 104 15

!JO GO 54 51 - 45 i3 00 12G I 22 171 i6.
85 10" !JI 4S - IS G 4G J3S 22 ,)() I,>G 17
;"){l G:l Gl 40 6 I 40 124 0 50 liS J8
8S 71 ii\) 02 In 5 4·2 no 21 12 76 19
,")2 ;")1 ;'2 47 2r, 4 :~2 7S 0 4.;"". .rJ3 20

1i:1 74 lin 4S 27 8 :10 SS 2:1 30 GI 21
I I 22r.n SO Sfi 47 12 4 fin lIS 2:l 4:") lOG

";0 72 (in fi4 I!J 12 4r; 101i 0 Hi 87 0", _0

S8 nl S4. li3 1m ;) 4i; 125 23 20 SG 2·4

ns . Iii 7n GI - il 12 OS III 0 40 lIG 25

GI GI Ii:l 77 :JG 12 OS 118 0 ,,2 77 26
80 70 4ti ;")1 7 14 3G lIil ·23 20 lOS 27
·54 iii fiR riO - 3 10 50 1:18 I 47 13G 2S
70 Gri' GI ilO _. 10· 10 00 04· 22 28 1M 29
80 74 SO 56 :11 13 3S. lIO 20 50 79 30

I-Z,559!--;':JGI
--..--------_-1

2,499
. .. , ,

!
, !

83·3 '85'~ '78·7 i <-

;

..

17·h. IS h.

I

19 h.

I
20 h.

I
2nl.

-
:

(ii'j nl n" 72

fi4- ':;8 fiG ;1f)

'fil 56· f);1 riG 54 (,4 (12

:J:] 4S 76 nl 0') GO nG,-
54 55 I'S Go "57 GI n:J

75 77 SI 7n 79 8·1

8:J S:I S4 7S 9n !Jl

72 nn 07 7:1 SS 1l:1

";'8 SI SO 142 ISS '14Jj l"S
7] GS 94 SO 78 SS 109

6:1 84 04 81 102 125 112

GI. H n GI Ul1 114 1:l"

fiS ;17 GO 53 ;38 n7 u;3

52 ;')4 n4 77 62" G2 G2

47 5:> • ns 73 20 :14 ;)9

•40 4!l G4 97 74 7:l 01

'GO 35 ()\ 112 S9 S7 ·!ll

42· ,,}4 fi4 fj3 no Jj2 ;";4

44 [)] 5:1 ;15 ,")4 (ii") Sil

51 51 m 4n til 4!1 47

4;; 47 44 4;; 4n ri+ ".57

4G 49 4S 47 ;")4, ;'4' fin

:1:: ;iG ';;2 ;";4 fiS ,")7 Go.

GO lH 77 G9 119 7:i 00

OG n4 (Ii 77 7;,' 77 {j'j

57 58 nl n3 (;2 71 G9

:10 ;,4 Ii! G2 58 SI S9

51 49 ilS 50 H2 flG nt;

02 oj\) fi7 fJG G2 62 72

iiO :"i8 07 ,,8 67 S,' nn

1',:~I-~~~T~~;-1~99:r-;, 10;-1- 2,232
I

2,3S8
I

55'4 [is·7 n3·j ·Go·5

.-

IJ



r: . I

126 AUSTRAIiASIAN A:NTARQTIQ EXPEDITION..

DECLINATION-lIIEAN

13 h. '114 h.,

, _{ 60 + tabular niinittes.}
\.

~ay. 1 0 Ii. Ilh.. \ 2 h. \ 3 h. \. 41i. \ 5 h. I 6 h·1 7h.- \ 81i: I n Ii. \10 Ii. 1
111

;.\12 h.

_.. ,'
• Record mLssing.

* Reoord missing.°1
II * * * 71 ' 66 64 52 52 57 52 57 31 24 47 57

:II 66 60 74 72 70 64 59 62 63 53 35 OS 21 6.5 62

4. 70 64 73 67 67 63 63 58 47 24 36 48 48 26 57

5 85 nl IOn .85 53 39 ,24 ~ 17 - 01 + 46 34 48 54 51 66

G, 200 104 67 62 75 70 64' 54 21 - 10 57 64 33 24 48.
48. 7 ' 138 162 128 84 69 64 63 55 ' 34 . 05 24 ' 51 57 35

8 124 114 107 104 85 83 75 63 77 '81 74 72 65 70 68

; II' nl 8n 103 85 86 78 70 71 64 52 40 60 33 44 68

10 126 115 n6 74 62 46 61, 51 48 52 51 54 56 57 58
, '

,
82 I11 n6 103 77 79 66 58 59 53 64 57 51 59 70 69

1~ 108 lOG 69 66 66 61 58 62 60 61 63 59 62 62 59

13
,

8i 78 83 63 62 49 45 51 55 45 48 46 47 49 49

,14 79 70 64 55 ' 48 51 43 50 48 51 55 54 49 53 54

III 60 .55 67 58 50 42 45 44 46 30 38 35 4:1 44' 46

•
16 81 ,66 70 61 62 59 ,60 63 62 63 60 65 62 68 67,
17 70 ;, 93 83 78 75 65 57 43 30 36 ' 41 44 45 29 42

18 69 64 67 66 57 56 57 66 56 56 54 52 51 62 53

19 80 87 81 92 78 74 65 71 56 50 55 29 58 75 72

20 ' 77 85 71 64 71 61 63 67 72 65 62 65 64 67 67
:

I

21 80 79 70 62 48 55 50 55 55 59 55 52 39 42 51

22 ' , 54 60 51 54 45 45 44 48 49 47 45 , . 49 ' 47 52 52

23 '55 52 48 53 49 47 50 49 - 51 53 50 53 49 56 54
,

24 59 58 60 58 54 51 45 47 48 44 41 40 38 44 40

25 73 67 65 60, 36 31 39 33 26 31 42 42 47 37 41

26 59 51 49 43 41 ,44 48 47 50 54 48 36 47 48 56

27 54 56 56 55 54 47 48 49 48 46 4') 37 36 24 21

28 55 55 54 47 45 45 44 43 44 3:1 32 19 16 43' 44

29 51 47 41 46 45 41 43 44 . 41 47 36 46 35 37 46

30 41 46, 41 51 37 40 35 34 32 37 40 32 27 28 40

31 52 51 52 ' 53 42
,

36 41 36 39 37. 40 41 42 44 41

--- -'---I~-'-l ' I' r 1--
------------1-----1---

Sam. 2,334 2,228 2,081 1,966 ~~~~ ,I,56~1 1,50~ 1,445 1,3931' 1,391 1,356 I 1,348 1 1,4,75 1,583

-'----------- -----,---------------.--

~an! 75·3 71·9 67-1 63·4 57'3 52·8 50·6 48·4 46·6 44'? 44·9 43·7 43·5 47·6 51· 1

, , .
.. - .. .. -- - -

'M



HOURLY VALUES-G.M.T.

:127

TABLE XVIIa-14.

MAY, 1913.

r "., ,

"

/15h.llGh.j17h.118h.!19h.120'h.!2n.. /22h: /23h./24h·lfO~f~~y.1Max. I Time. Min,,1 Time:!nange.[bay.

• Reeord missing.

61 62

1

61 63

1

67 69

1
~~ I

66 76
661

... 2

71 77 74 72 73 75 75 74 70 62 -'19

52 75 ' 132 139 163 '146 122 94 91 85 76 -14

67 .. 88 78 78 106 III 147 149 144 200 75 -89,

66 159 116 97 55 112 160 182' 166 138 84 - 56

70 82 82 1-02 103 110 115 146 130 124 81 ~ 25

86 93 91 87 103 109 101 101 94 91 88 + 49

82 82 83 84 83 85 9:1 105 114 126 78 + 13

68 73 71 77 75 72 74 85 93 96 70' + 33

78 77 82 76 78 79 88 105 109 108 76 + 46

57 64 63 66 73 96 100 109 85 81 72 + 51

65 56 56 59. 70 96 72 58 77 79 61 + 37

56 .?9 57 56 53 57 56' 57 55 60 55 +.40

53 59 59 57 58 89 78 83 91 81 56 + 17
.

66 68 66 72 80 76 92 86 72 70 68 + 51

54 62 79 77 73 65 65 66 65 69 60 + 23

56 62 65 63 63 64 68 73 75 80 61 + 49

68 67 89 74 74 71 7,7 86 82 77 71 +11

64 69 69 68 70 71 70 80 75 80 69 + 48

53 57 60 52 56 55 55 56 59 54 56 +. 26,
49 54 5:J 53 57 ' 59 51 55 56 55 51 +37

56 56 [ii; 53 55 51 55 57 58 59 53 + 42

51 54 . 50 47 50 74 69 64 69 73 53 + 32
,

50 49 56 58 52 51 56 56 64 59 48 +. 16.
,

60 51 57 56 ,60 61 52 53 61 54 51 +11

50 54 46 49 49 49 50 53 57 55 47 -39

I 50 40' 48 49 49 44 46 46 46' 51 43 + 00

48 49 52 50 49 55 72 77 59 41 48 :+.13

41 43 58 54. , 45 46 49 54 4~ 52 42 - 03

44 46 43 43 43 53 55 57 ·56 66 46 + 29

, 1,987 'I . 2,031 1 2,0851 2,251 I' 2,337
1 2,434 [ 2,401 I

------
1,792 2,0,;1 2,400

I
'57·8 64-1

"", I
65'5 "{~,, 75-1 78'5 1 ,,:1 77-4

, I ' I -- . ~-. .'

h. m. h. m. *1

11 37 + 104 I 22 54[ 106 2 1'-'

1110 + 108 23 00 127 3

13 08 + 195 1725 209 4

7 29 + 236 23 57, 325 ()

8 50 + 341 16 12 397 &

10 'l4 + 186 22 05 211 7

12 24 + 169 1 15 120 8

1206 + 145 23 43 132 9 , .~

6 40 + 148 o 20 115 10 ' ,11

11 10 + .141 2348 9~ 11

14 40 + 132 -1 00 81 12

10 43 + 114 20 10 77 13

657 + 88 o 00 48 14
9 12 + 107 2303 90 16

8 40 + 98 20 45 47 ' 1& '

12 45 + 108 o 58 85 " 17

11 36 + 89 23 48 40 18

1054 + 123 23 45' 112 19

010 + 100 23 37 52 ' 20

12 18 + 92 o 30 66 21

,9 52 + 68 o 44 31 22

440 + 63 23 15. 21 23

13 48 + 102 23 15 70 24

8 15 + 83 1 25 67 ' 25

10 30 + 83 22 42 72, -<.26'

13 30 + 69 1 '23, 108 27

II 38 + 72 o 45 72 28

13 55 + 95 14 18 82 ' 29

12 19 + 7S 1654 81 i 30

7· I!) + '11 23 30 42 ' 31

..

. !
'." l
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;: 128

--I 6° + tabular minutes.}

AUSTHALASIAN ANTAROTIOEXPEDITlON.

DECLINATION-l\1EAN

'. "

I I I I I' I I
11 h.• 1

Day. oh. 1 h. 2 h. 3 h. '4 h. 5 h. oh. 7 h. 8 h. 9 h. 10 h. 1~ h. 13 h. '

.. '

I 66 57 58 45 45 3S 23 27 10 35 ) 25 I~ O~ l!1

2 90 102 95 ti5 41 3G 2~ 30 15 II 21 27 3:1 au
I3 58 51 47 45 39 3:3 26 - 1~ 00 00 00 20 24 :I~

"
4 OJ. 37. 51 £;3 4~ 30 30 29 28 ,11 :14 0;, -, 01 ,n

I I5 77 G9 53 42' ·~9 3G 40 ·13 .1') 4i 30 39 3U :>S1""

6 50 52 49 ,52 43 40 :JQ :~2 30 2-l
.,.,

~4 17 ':?i•.,
7 49 48 48 44 37 :J8 38 :J~ :w 38 :~s :1\). :w .41)

8 46, 44 47 40 42 42 37 39 39 38 :37 3:1 35 :38
, .

9 52, 53 GO 44 :J9 43 39 41 41 45 oH 47 48 44

10 89 98 80 08 56 45 41 42 5G
.

52 53 48 54
1

50

I '
11 64 02 52 01 54 '58 59 00 00 G2 01 58 5,1 :w
12 72 72 05 65 60 57 54 57 50 54 57 54 49 54

13 57 57 55 G2 50 54 52 51 51 50 50 51 47 :lll

14 49 50 44 4G 44 4:) 44 44 4" 40 ' . 4U 44 4G 48.,
15 53 51 51 51 t;4 4G 41 4G 38 :w 2fJ 40 41 29

16' 52 56 54 ;jS 52 47 4i 39 3:3 4:J 42 4:1 :1:1 43

17 51 48 49 47 43 ,17 H 43 4(j 4:1 42· :18 :39 41

18 49 52 48 4fJ 4ii 47 4:1 45 45 44 4~ :18 4:1 47

J9 I 53 51 48 4fJ 48 50 ·j8 50 53. 52 '54 51 55 4G

20 56 G8 55 GO 51 50 4:1 M H 41 :lU 38 4i'i 45

21 48 50 4:1 48 42 :18 4[; 40 43 41 Mj 4:1 40 :ll

2~ 57 G3 GU 01 52 52 uti 58 GO 54 58 58 IiI G2

23 74 701 7'2 70 71 6,[ G7 G7 08 08 07 . ljii 40 39
24 G9 i 70 nu 71 OG 04 5G 55 53 40 54 51 4fJ 04

25 70 I 8U 78 701 70 6·1 67 66 00 04 Uti 00 G8 tit)
,

I
20 7:l 08 OfJ 77 74 71 70 71 H7 08 08 00 p;) :1:1
27 7U 81 80 81 77 00 04 U2 US 70 GJ 08 r;:~ 52

28 90 8fJ 90 ~(j 82 7U 7H 7t) 7t) 70 75 78 7:l 70

29 U2 70 82 78 98 fJ4 8" 7U 701 OV G5 00 70 80.)

30 74 89 81 -" 00 U5 U;J (i9 ll± ·18 53 38 48 57'"
--

,

Sums 1,920 1,1)15 1,818 1,784 1,018 1,539 1,457 1,424 1,'127 1,394/ 1,:177 1,348 1,311 1,300

--- ---------

I

1-;---- --I
I '47001Means 64'0 6:J'8 60'0 59·4 53'9 51'31; 0'18·5

47·5 ' 40·4 '.45'9 44·fJ 4:3·7

I

·15·5

I.. ---

14 h•

201

40

3:1

4U

41

4fJ

50 '

50

56
,40

50

48

51

50

22

00

72

H7

57

01

00
7.J

83

],536

5],2



-...... '- ..- .. TERRESTRIAl, l[AGNETlS~r. 129

HOURLY VALUES-CUl.T, " TABLE XVIIa--1[j,

JUNE, 1013.

4

1

2

"j-'

-10

40

52

4V

45

4"

4';

---'-1_'--'.15_,h_,--,1._'1_°_1;,---'.1._
1
_
7

1_"...--'1:---
18

_
11
_'-'.1_IU_h_'--:--1_2_0'_h·_.-:-1_2_1'h' I 2,_2_;"_'~1_2~_I_l.,---+1_24_'h_'-+If_~~_~_'~~-!-.,I_"lnx·1 Ti~llo'I._M_ill_' !...I'1_'il_"0_'__IR_a'_lg--!c'I_D_a_y ,

II I -1..-:-1 Ih, Ill, I
50 m 05 05 00 114 70 ro 4) - 20 11 28 lUI 21 ~:, IlK)

4fj I 52 '.1:'.1: 13] 84 7:.", 58 58 4!J -;J S 55 1-18 1 28 161

·17 I ·18 U2 5~ ,52 08 O~ UI ~7 ·-,10 7 10· 80 0 ~~ 1~5
Gl 0·1 ;;8 73 O~ 81 81 77 48 --- 18 12 O~ '10:3 21 18 121

·10 48 45 I ·10 • oJ4 ·17 40 :~O ';4 -I- 22 10 12 8U 0 ,45 U4

55
52

4D

50

52.

55

58

H

4J

4U

53

72

44

·±S
47

50

UD

47

[I;"}

50

GO

48

(j-~

OJ

47

48

50

81

UO

40

40

52

80

U4

-51

00

00 10 :,\G

~O 8 08

25 II IU

~7 0 ~O

a3 (j ;-32

GD 1 ,15

U~ I 58

US 21 01

100 23 50

110 0 20 77

6

7

8

IO

U:3

5n
56

OU

57

US

5D

55

7i

47

4H

U8 • 72

50 ;j7

55 57

,17 47,
iJI 0i

U4

63

57

4S

52

U4

GO

57

H

50

Li7

(j~

i)~

52

4S

72

57

40

5~

-. :}2

UI

58

iJa

4U

4U

1-, 12 ,18

47 11 j()

~I l~ OS

OU' I~ 00

.7 '2~ ~2

t,] 0 10.

liS 2:J 28

no 23 :12

00 1 ~1

02

:37

37

3~

57

II

12

1:1

14

15

50

45

50

53

51

4f)

GO
7 !

GO
G7

G9
70

;"')0

i):~

40

rs

71

78

,70

5') I
;>2

GG
7r)

80

G8
GD

;':it 50

5:~ 40'

52 50

;)6 uS

,17 ;)2

5,t 4i

73 77

73 71

70 SO

71 74

50

G5

117

54

70

80

70

72

54

51

87

04

76

80

71

72

52

:)4,

7t

'81

8.

70

7U

51

4U

:1:J

tiO

48

Iii

74

00

7n

7:1

-18

48

4S

4:)

4-7

CD
70'

(jD

.70

27 I 12 lfi

~O I~ 03

2B 11 20

IS I~ 40

27 I 10 37

18 114 12

51 04 18

IS 12 ~o

38 10 4"

H 13 ~O

7,;; 0 58

70 0 2D

00 18 4:3

101 21 20

82 1 00

10i) IS 28

VI 23 00

'IlO 22 30

10;\ : 0 ~G

80 I 04

87

40

,D2

Of)

4:",

10

,\7

, J8

10

,20

21

22

23

24

25

--'- 1'0771_',_I_'_7.:..10_:I
C

_1_,7_8_'3_1 __I_'~_'2_UI

20

30

'20

27

28

17 I 13 18717D707877so7G

78

00

10J

82

83 1.:3:17 71

78 78 70 8S 00 n 2·1 12 25 DO 1 3~ 71

DO DO 140 l:)U 02 87 OU 20 30 l';~ 22 15 07

II') D8 D5 8:1 74 S·I 47110 48 12:1 ID 40 I 7f)

82 07 8~ 77 70 OIl 2,1 10 4,3 12:) 2 L 20 00

---~---

1,881 I 1,0381-;;~I- 2,OSI 'I--;:;;;:-\~;~r----------------
_-----'-, '. ' I _' ..:.:.__

78

79

73
9;')

8172

SO

80

80

71 70

71 81

7il 77

7/J Si'

70 70

5S':~ • GO'O OU'2

00:'4-R



130 AUSl'RAIJAiSIAN ANTAROTIC EXPEiDlTION.

DEOLINATION-MEAN

-{ 6° + tabular minutes.}

Day.

I

oh.

I
I h.

I
2 I,.

I
3 h.

I
4 h. [) h.

I
6 h.

I
7 h. 8 Ii. oh.

I
10 h.

\

11 h.

\
12 h.

I
13 h. I 14h.

,

I
1 78 78 65 60 66 62 63 54 -Gu 61 63 50 4U 47 46

2 74 67 61 58 52 46 47 53 40 46 50 47 45 53 fiG

3 70 70 68 06 56 40 -17 40 48 30 20 3U 47 54 57

4 72 60 00 50 ~5 1'::'" 50 54 53 54 5:~ 55 52 58 55v"

5 54 53 53 40 40 50 45 50
,

50 40 48 47 42 40 48
•

-,
47 486 00 02 55 50 47 42 41 43 '44 40 40 48 45

7 GO 40 50 43 41 40 3D :17 :18 40 41 38 :17 26 :14

8 . 50 4G 45 43 45 40 36 4;10 42 41 45 43 30 34 :18

0 46 43 48 47 42 42 44 44 ' 43 45 45 45 4:1 47 4H

10 66 47 48 47 44 45 4:3 46 45 36 31 35 30 2:1 :i5

11 47 44 4:3 40 47 ' 42 40 40 :10 32 30 17 30 4;3 48

12 68 Gi 62 621 50 52 5:1 47 43 44' I 38 40 + 41 - 14 + 02

13 80 71 54 76
!

64 57 59 Gl 61 57 60 61 41 47 45

14 04 116 124 81 80 7:l 70 GO 50 '4G G4 02 GU 77 68

15 110 llH 92 78 80 75 GG G7 70 71 ()7 56 51 fi5 li2,
16 8G 8G 82 7ll 50 57 53 56 4G 50 52 55 50 59 7:l

17 7:1 6:1 60 71 53 5() fi4 .-is -50 5:3 "fiS 52 3" 40 fifi

18
I

64 66 G7 G3' 53 40
51 I 40 fil 47 2:3 3:l 47[ 47 48

19 78 58 56 51 52 51 54 53 47 54 US GO GO ' ,;8 GO-
20 ' 89 82 88 80 71 GO 50 33 42 40 }O 37 - 12 + OG 21

-
21 04 107 07 107 75 6G 47 :l7 2G 28 3:1 3!! 50 ;j,1 !H

22 - 71 80 G3 71 55 4G -I!! :18 fil 50 50 48 40 4:1 :J9

23 70 87 85 Gf) 4G' 3D 41 ' -4:1 - 4G 46 - 47 4-l 47 47 52..

24 48 4:") 44 .43 rl4 4:1 3G 32 2G 2i 24 17 2G 30 :17

25 48 35 4G 47 42 20 24 + 10 -'10 - 00 + 01 26 20 20 29

26 52 41 40 45 40 :16 36 40 38 :l5 :l7 :10 30 :10 4:1

27 4" 4:l , 50 40 :l2 :l;",i :l1 :l0 20 :l0 :\0 28 :17 46 4G

28 66 G:1 55 55 52 4G 48 40' 47 40 47 4;'j 40 42 45..
29 46 40 50 aD :16 30 30 27. 34 27 3:1 34 30 :H1 37

30 40 34 3;':1 30 :l2 30 20 32 3:1 29 28 35 :14 :16 :14

31 58 '40 43 :l4 25 18 27 28 27 2[j 22 24 27 31 :lG
.. '

'lams 2,083
1

1,920 l,!)l() 1,800 I,GOI 1,458 1,403 1,355 ],332. 1,200 1,28.3 ],2!!81 1,255 1,28G ],:106

--
,

leans 07·2 61·0 GI·8 58·1 (')l·u 47·0 45·3 43·7 4:1·0 41'0 4],4 41·0 40·5 41·5 45·0. ..

... . - .. ..

s



HOURLY VALUES--'-,--G.l\f.T.

. _TERRESTRIAl. MAGNETIS~{, :L31

TABLE XVila-16·

JULY, 1913.

I
/.

I
:1 I

ITime. I I Time. Range·1

.-

-15 h. 10 h. nh. 18 h. 19 h. 20 h. 21 h. 22 h. 23 h. 24 h. !Mean Max. Min. Day.for Day.

- --

f h. m.J I h. m.
54 08 73 73 101 D3 100 83 74 08 + 27 13 50 + 117 19 48 90 1

55 tiu. 08 70 01 00 07 02 09 79 57 + 38 4 51 90 23_39 52 2

5{) 03 04 66 on 73 78 I 72 72 72 58 ~ 13 9 57 91 21 19 104 3

54 56 58 53 .... 55 59 In 03 61 54 :'j6 + 45 2 47 81 00l 36 4

53 52 51 57 59 58 02 05 69 09 53 + 38 13 35 84 23 50 40 5

47 40 56 40 48 52 52 48 59 59 49 + 37 5.55 I 80 2348 43 6

47 47 43 40 56 50 40 54 53 50 44 + 13 12 38' 09 o 28 53 7

44 45 43 51 49 47 44 45 46 40 43 + 22 13 04. 64 1 50 42 8

48 49 50 47 51 52 03 . 77 I. 66 flO + 38 4 10 88 23 38 50 9

38 5:3 58 47 ,,0 ri2 51 43 52 47 44 + 11 12 40 69 10 42 il8 10

,
53 55 58 57 57' 57 ciG 03 04 08 47 + 07 10 25 if) 23 39 08 11

53 40 58 73 . 70 107 .132 97 D2 89 GO - 70 13 19 174 20 42 .244 12

03 00 -78 104 84 80 77- 68 113 94 69 + 12 12 24 135 2309 123 1:1

7U 7·t 88 89 101 98 99 84 106 110 82 .+ 28 8 42 148 2 00 120 14

63 00 81 9:l 87 82 8:l 102 101 80 70 + 33 12 17 132 22 37 g9 15

50 71 07 65 63 06 03 70 7:l 73 64 - 04 15 10 108 0-10 112 10

50 60 57 GO 72 63 67 G5 68 G4 59· + 05 12 16 81 18 42 70 1.7

51 51 59 56 54 55 00 75 -82 78 5i) + 02 1016 92 22 29 90 18

59 60 71 on- 71 74 74 83 91 89 .G3 + 45 8 28 99 23 58 44 19

41 02 8!J 89 80 85 112 126 ,. U5 -o·! 63 - 47 11 45 137 21 50 184 20

57 58 65 li7 64 61 64 66 70 71 - lil + 10 8 57 -123 o 55 104 21.
o 47 77 2251 54 66 6!J 60 58 62 57. 62 70 56 + 22 5 12 09

47 51 45 . 49 41. 49 44 4!J 45 48 51 + 26 4 35 104 1 12 + 78 23

40 44 4!J 42 43 48 46 43 48 48 3!J + 14 1044 72 23 :17 58 24

5:j 49 [j7 68 50 41 49 60 !:'-", 72 52 36 '--- 30 9.39 90 23 18 120 25

39 040 .i3 42 a9 42 50 56 42 45 -42 + 21 !J 15 70 020 49 26

48 50 48 52 51 52 53 57 61 66 44 + 15 4 la 72 23 59 57 27

47 48 4:) 45 4:) 44 4:"; 51 fiG 46 48 + 32 12 Oli 75 2 40 43 28

44 44 4li 41 45 44 50 48 43 40 3!J + 13 23 50 69 2 08 50 29,
45

1

34 a9 40! :n :18 47 46 53 or 58
37[

+ 20
10 31 I 6il 23 121 30

34 :14 40 41 42 41 40 38 39 . 4:3 :14 +13 5 00 + 05 o 33 52 :31
I

1,501 I 1,6(,51 1,!J32 1,850 1,832 1,!JI0 I l'98!J1 2,040
2,

125
1 2,048 1

..
I -- J I

-.
50·4 53·7 62'3 59·7 59·1 61-6 04'2 05·8 68·5 66:1

.
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132 AUSTRATJASTAN ANTAROTIC EXPBDITION,

DECLINATION-lIIEAN
,>

_(60 + tabular minutes.}

•
Day, I Oh. 1 1h. !2h. I 3h. I 4h. \·5h. I Gh. !7h. ISh·.1 oh. !10h.\llh. \12h.\ I:lh. \ IH·I

42·040·440·n

28 28 2;j 2:l 10 25 :-n :1:1

18 2:l 10 20 Ii I"; :?2 24,

27 :1O :-~ 1 22 :ll ' :ll :;()t '41

40 .48 4i 40 ,48 n~} 4n 51

,,0 51 Gfl 55 !Hj nr; 4:' ! 5;i

;j2 :32 0:1 54 (;1 07 Oi 07

tit) 54 fi2 54 fil 40 4:1 21

----------
2iG 28(; 283 277 283 20·1 2!l:-1 2fl2

-----------

21 28 2:1

20 21 Ii
0';") 28 20., ..
41 41 42

fli Gl ;)2

01 ;iiJ 4!)

ii1- 55 ;j;j

40'!)

-----------1---1---,-1--_--1-·---
_2S01 2iO 25S

1 4:l :H :12 28

2 36 ~2 20 20

3 41 fi8 :J8 :1:1

4 O~l [H. 4G 48

5 00 0') 57 ():~.,

0 8i 80 .77 71

7 82 GO 50 01

SII1113 421 3i8 3:1"
I

:l:l~

,---

Means 00·1 ';>4·0 47·0 4i·0

-



TERRESTRIAL lIIAGNETISlIf. 133

/

TABLE XVIIa--17.

---~-IIGh. 117 h·118 h.

1

2

:1

4

G3

GO
G4

32

:14

AUGUST, 1913.

h.ll1.

,_H3 O];j

4G 2i; riO

78 2;) 18

!)S 22 18

102 n :13GO

2iJ

2G

:11n:l

87

41

7G
rm

G7
72

:3i

:w

G7

28

no

:1O

07

7;)

:l~

62

~O

GfJ

liJ h. I 20 h. I 21 h.. [ 22 h·123 h. I 24 h. IfO~If~:;..1;\[ft",\ Time·l Mill. I Time. jRange.\ Day•.

h. Ill. I
-I- 13 4 20

-I- 12 12 10

-I- H G 58

-I- ~8 4 01

-I- :liJ 12 :1:1GO
5~

72

28

:n
4G

G2

ai'

3~

:J2.

47

Gn

41

G

7

no120 0 5;)8284GOG2GnG~7172G,i fiG

._~~ G_!)_I__~,_G._5_1 G_0_1 5-_'}__"_-t.;_.l..__~G8 _~_~_ ;,8 ~ ;)'11~ l~.~~__nr,~~_~~~5 .

___:1l_8 __~~ _~_7._1_1 ~'_I9_I :I_;;.1_1 =~~_.L_~G;; ~iJ7 408 __43~
;;0.1



134 AUSTRAL&SIAN ANTAROTIC EXPEDITIOK.·

.
HORizONTAL FORCE-MEAN

in gamma.

• 1\0 record.

s

Day.

I oh. 1 h. 2 h.

I
3 h.

I·
4 h. 5 h.

\

6 h. 7 h. 8·h.

I
o h. I 10 h; 11 h. I 12h.

I
13 h. IH. \

.-. I
I . 3;110 3,100 3,104 3,107 3,124 3,116 3,123/ 3,117 3,126 :~,1l5 3,112 3,100 3,110 B,120 3,137

2 3,106 3,101 3,102 3,111 3,110 3,110 B,114 3,110 3,119 :1,121 B,120 :1,132 :1,128 B,IB3 3,131

3 3,091 3;105 3,161 3,155 B,130 3,112 :i,100 3,135 3,129 3,126 3;IB3 :1,127 3,127 ;-1,155 3,152

'4 3;172 B,141 •
,.

·3,115 3,138 3,147 3,140 :1,144 3,128 B,ll4 3,125 3,137 3,1:12 3,1:1O 3,1:33

5 3,118 . 3,102 3,106 3,097 • • • • 3,121 3,100 3,101 3,121 :1,138 :1,149 :l,170

~ 3,055 3,053 3,164 • 3,095 3,086 3,107 3,125 3,096 3.114 :1,113 3,121 3,157 3,199 :3,105

7 3,128 3,108 3,151 3,132 3,111 3,115 :1,113 3,110 :1,112 3,104 3,089 3,107 :l,IBO :1,1:19 "3,138

8 3,146 3,151 3,144 3,143 3,136 3,138 3,122 3,123 3,111 3,097 3,100 3,113 .3,119 3,1:16 B,I:n

9 3,118 3,113 3,135 3,121 :1,130 3,125 3,112 3,128 :1,120 3,125 3,121 :1,119 3,130 3,128 3#144

10 3,122 :1,094 3,080 :1,084 3,100 3,097 :1,090 :1,006 :1,004 3,0;")4 :1,071 3,i 17 3,122 :1;121 3,14:1

11 3,110 3,104 3,007
' ..

3,085 3,088 3,005 :1,113 :1,089 3,100 :1,105 B,106 3,100 3,116 :1,123 :1,120

12 3,113 3,101 3,101 3,082 3,090 3,003 3,106 3,077 :1,074 3,064 3,060 - 3,070 B,083. :1,O!J3 B,086

13 3,084 3,073 3;043 3,006 2,985 2,993 3,026 3,036 3,038 3,048 3,066 3,076 3,086 3,08;; B,106

14 3,OnG :1,062 3,054 3,066 3,07~ . :1,070 3,On :1,060 3.07:'~ 3,078 3,085 3.087 3,O!Hi :1,088 :1,089

15 3,080 3,071 3,066 3,043 2,06B 2,038 2,073 2,947 2,967 B,0:l2. :1,076 :1,130 :1,11:1 :1,091 :1,089

16 3,122 3,088 :J,I11 3,074 3,042 3,053 :1,035 3,007 3,018 2,967 :1,040 :1,06:1 3,056 3,081 3,107

17 3,109 3,130 3,089 3,021 2,908 3,002 3,040 3,107 3,100 3,069 B,028 :1,08B :J,100 3,095 3,116

18 3,085 3,051 3,080 3,075 3,042 3,051 3,064 3,050 3,073 3,08n 3,076 3,064 :1,084 B,110 :J,117

10 3,154 3,117 3,118 :J,082 3,057 3,077 3,074 3,002 3,007 :J,104 3,100 :J,104 B,110 3,108 :1,IW

20 :J,140 3,110 3,063 :3,023 3;054 B,076 3,073 3,078 3,001 3,100 3,102 3,10;3 :l,IlB 3,1:38 B,12:J

21 3,100 3,104 :J,On5 3,130 3,095 3,007 3,095 3,123 3,112 :1,114 3,108 :l,llO B,110 ~3,112 B,1l8

22 3,105 3,ll8 • • • i • • • • • :1,007 3,100 3,107 :1,125 3,126-
23 3,103 3',101 '3,004 3,108 3,111 :1,005 3,000 3,006 3,101 3,106 B,106 :1,106 B,IO:1 :1,10:1 3,104

24 3,113 3,074 3,10:J ':J,lll 3.003 3,082 3,082, 3,000 3,113 3,116 3,113 3,116 :1,1:10 :J,140 B,150

25 3,128 3,113 :J,109 13,101 :J,100 3,llO 3,12G a,128 3,120 3,124 3,134 3,123 3,1:16 :~JISf) :1,144.

26 3,127 B,113 :J,122 3,111 3,108 3,1];") 3,118 • • • :1.119 I. :1,117 3,127 3,1:15 3,IB4

27 3,127 3,115 :1,I:ll 3,125 . B,123 3,124' 3,11.3 3,114 _ 3,120 3,120 3,116 :l,1l7 :1,135 3,140 3,140

28 :1,124 3,127 3,128 3,120 3,1:J8 3,1:~2 . :3,126 3,105 3,129 3,121 3,128 3,125 :1,134 3,130 3,la5

29 3,116 :1,108 :J,107 3,114 :1,117 :1,108 3,118 3,122 :~,129 :J,12G :J,12fi 3,122 :1,1:1O :1,1:10 iI,120

30 3,132 :1,138 3,1:10 3,1:14 3,130 3,117 ·3,122 3,132 3,124 :1,12B :3,124 3,124 :J,111 :1,128 3,131

ums Q:l,457 I o:J,104 90,10:1 86,705 86,488 80,437 83,4;;01 8:1,551l 1-86,731 1-80,076 1~1:J'0121~:1'245_-:Q3,r,02 ~)3,771 1-:;;:82:1

leans 3,115-2 3,103'5 :1,107'0 3,096-6 3,088-0 3,087'0 3,001'1' 3,004'8 3,097'5 3,005'6 :J,100-4, 3,108'2 3,110·7 3,125'7 - 3,127-4 j

I I
-



HOURLY VALUES-G.llf.T.

TERRESTRIAL :MAGNETIS~r. 135

TABLE XVIIb-I.

A?RIL, 1912.

15 h.

I
10 h. 17 h. 18 h: 19 h. 20 h. I 21 h.

I

22 h. 23 h. ' 24 h. IlrICan lrbx. Time. ?iIin. 1·~~~~o·IRango. Day., fOl'Day. -

I I
I.

I
3:124

1 I· I I 66 1
h. III h" lil.

3,130 3,132 3,126 3,133 3,125 3,124 3,116 3,111 3,106 3,120 3,155 13 48 3,089 10 40 'oj

3,142 3,130' 3,157 3,156 3,144 3,141 3,132 3,133 3,125 3,091 3,125 3,104 16 55 :1,090 23 50 ' 74 2
"

3,122:3,139 3,135 3,138 3,148 3,137 3,156 3,146 3,127 3,172 3,134 3,200 23 59 3,055 o 32 145 3
"3,140 3,133 3,140 ,:3,144 3,1:33 3,142 3,133 3,112 3;128 3,U8 ... 3,203 o 03 3,064 .1 50 139 4

3,109 a,IOI a,171 3,126 3,109 :3,la2 3,151 3,120 a,075 3,OG5 ... 3,207 16 54 3,035 23 '55, 172 5

:3,152 3,151 3,160 iJ,145 :3,162 3,136 3,127 3,119 3,117 3,128 ... 3,267 ,3 09 3,0:34 o 02 2:)3 6

3,132 a,141 3,161 3,156 3,136 ' a,la7 3,101 3,124 a,131 3,146 3,128 3,211 2 07 3,047 9 45 104 7

3,123 3,120 3,126 a,124 a,124 3,123 3,117 3,107 3,111 3,118 3,124 3,162 o 50 3,089 21 58 73 8

3,136 3,130 3,141 3,129 3,1:-13 3,126 a..119 3,106 3,106 3,122' 3,125 3,214 o 10 3,079 23 16 I:J5 ()

3,136 3,129 3,1·13 3,125 3,113 a,117 3,118 3,115 3,112 a,110 3,107 3,149 10 a9 2,958 3 38 Ull 10

3,120 a,120 :1,122 :J,12a 3,12:1 3,122 3,120 3,112
I •

:1,lla a,110 a,lal 21 50 a,072 3 34 11a,113 50

3,005 3,OilO :),088 a,on 3,085 3,08a a,083 3,087 3,087 3,084 3,080 3,125 6 Hi 3,028 3 ao 07 12

a,088 3,090 a,OilO 3,Oil4 a,080 3,09a a,089 ' 3,08a a,on a,095 a,004 3,120 o a2 2,909 :1 00 151 13

3,OU5. a,098 3,107 3,IO:J 1'3,109 3,107 3,120 a,009 3,07i 3,089 3,085 3,133 23 48 3,037 2 15 96 14

a,106 -3,104 a,098 3,lOil 3,00D a,101 a,102 3,120 a,117 a,122 3,065 3,176 11 10 2,01':; 4'40 261 15

3,111 3,125 3,116. 3,131 3,UI1 :l,12D a,104 3,115 3,122 3,IOil :1;081 :J,10G 1 4;1 2,921 8 06 275 lG

a,122 a,1I7 3,107 3,118 3,12L a,09:1 3,120 a,lIa a,099 3,085 a,087 a,170 I 02 2,974 5 38 202 17

3,113 3,128 3,108 a,10·! a,1I9 a,107 3,115 3,147 3;134 3,154 . 3,093 :1,22a 22 2G 3,005 o 51 218 18

3,120 3,110 3,123 a,109 a,IU '3,131 :1,134 3,112 3,137 3,140 3,109 3;200 o 01 ,3,045 4 00 1;")5 19

3,103 3,090 a,I01 3,112 3,1101 a,1l3 a,1I2 3,112 3,110 3,100 3,098 3,207 I 22 2,989 3 30' 218 20

"
3,119 3,114 :,,117 3,114 3,117 a,115 3,116 :{,lO5 3,087 , 3,105 3,llO 3,145 3 00 :3,072 057 73 2

,

3,130 3,119 :1,117 3;110 3,118 a,ll8 3,107 3,113 3,080 3,103 ... 3,138 13 24 3,080 ?3 50 58 22

3,110 3,128 :l,lao a,122 3,121 3,120 _ 3, ll6 3,102' a,118 3,113 , 3,107 3,140 15 48 a,O<14 4 48 , 102 2:3

3,1:19 '3,14·1 a,141 a, Ull a, I:ll 3,135 3,lao a,137 a,I:14 3,128 3,lID 3,159 13 39 3,000 4 20 99 24

a,la9 a,HI a,13'! ~~,13i 3,129 3,127 3,134 3,135 3,132 a,127 a,129 , 3,2a3 12-58 3,083 3 40 150 25

~

:1,132 a,128 :P311' :1, I a:l ~~, 1_32 :1,133 3,132 a,120 a,123 a,127' ... a,148, 2 03 :1.092 4 oa 50 20

3,142 a,142 :3,142 :1.137 3,138 :1,1:14 :),134 a,14~ 3,139 3,124 :1,130 3,179 23 27 . 3, loa 11 17 76 27

3,137 3,138 3,1:18 a,13·l :l,l:ll 3,135 a,131 3,lal 3,ll9 3,116. 3,129 3,159 2 48 a,079 2 40 80 28

3,120 3,lal a,la5 3,128 a,132 :J;12IJ a,lao' 3,127 3,1:10 a,la2 a,124 3,142 12 20 3,007 4 58 4.5 2!1

3,1:12 a,lil5 :1,laJ a,127 a,130 :3,131 3.131 :1,13a :1,12:1 a,118 3,128 a,l44 2 10 3.093 12 00
_~~I

ao

9a,790'1 93,781 I 93,8n·1 93,701 I
I -93'6881~3'5051~3,386f93,4fJO .

----------------
9a,7561 93,696

3,126'313,120'0 ' '.'''' I··,,;, 3,125'2 1 3,12a'2 3 122:91 3 116,8 3,112,913,115'2
.

, I' .
;

,



136 AUSTRAI,ASIAN AN,TABOTIC EXPEDITIO~T,

HOItIZONTAL' FOnCK-·l\mAN

Tn gamlwl.·

Ii

)[)

22

30

S8

22
:l0

20

21

28

Ii

21

2U

20

51

lO

I!)

3-1

l!)

OS

91

)0

20

12

10

SG

9i

OS

11 h. 112 h. \13 h. 114 h. I10 h.. I h. 1- 2h~ I 3 h·1 4 h. I 5 h. IG h. I 7 h. I 8 h. I 9 h.
.

I
,

3,120 3,1 LS 3,110 . 3.100 3,llU 3,099 3,104 .. 3,0517 3,10S :l,121 3,125 3,120 :l,12q. 3,131 3,1 '

3,123 :3,12;::; 3,107 3,008 3,110 3,110 3,091 :J,G?!) . :;,O!)O 3,107 3,109 3,115 3,127 3,131 . :l,I'

3,124 3,098 ;1,112 :1,IOi :>,127 :1,103 3,100 :1,OS2 3,102 3,109 3,110 3,11 i 3,12:l :3,127 3,1 '

3,140 3,150 :l,103 3,147 :3,1:30 :l, [.10 3,120 3, liS :l,l1S 3, lIS J,l17 3,111 3,123 3,122 3,1'

3,101 ... ... ... :l,091 :l,081 3,r08 3,0!)!
I

• .. • ,. .. • -'-
• • • • * • • • • • * • J,OU2 3,107 3,0'

:l,0-19 3,GI:} 3,O:n 3,041 :3,OU;'j :1,ODS 3,ODi :1,0.S9 3,070 B,OS5 :l,OS,I. :l,001 3,089 3,O(i.") 3,0.

B,Oii B,004" 3,055 ;l,OID 3,014 3,040' 3,070 :J,Oi4 :1,OSO :1,002 a,OU2 3,00:1 B,100 :1,11:1 . 3,0,

3,08'! ;1,08i B,OiO

I

3,OSS :l,OSS I B,OSO a,OiU :1,OS5 3,07G 3,0i:! 3,082 3,OS-1 3,OSS 3,OSi a,O!

:l,OS9 3,OS5 3,077 3,OUO :l,OSO ':l,051 i~,U;)2· 3,088 3,1JU1 3,G!)a 3,088 3,OBl 3,OS9 :l,09S :J,G'

3,089 :l,OS2 3,07G :1,005 3,Oli5 3,077 B,OS:1 :l,OD2 3,UU:3 B,ODO ~1,UUt:i 3,UUO :l,OD'! ;I,OD'! :J,O'

:l,OS5 3,050 3,042 :l,029 :l,01:l :1,020 ·2,UU.S :l,OIO :1,00:1 :l,On 3,09-1 :l,110 3,110 3,115 3,O~

:l,OiO 3,002 3,009 B,008 B,0:15 :l,0-H 3~02G :3,0,10 :3,0(};) 2,OU3 :',005 :l,0,18 3.101 :l,IOD 3,1'

3,112 :l,OOi 3,070 3,073 B,OOI

I
a,02U 3,0:3:3

I
:1,O:li ·3,028

I
3,077 :l,l1;1 3,122 3,1~1 a.llo ;l,1

3,126 :3,124 3,11'[ 3,llO :l,OSI ;3,07,1 B,08i ;1,100 :l,10i :l,IOi B,102 ". 3,OS1 ;uoa 3,12'1 B, I

:l,109 ;l,115 :l,132 :l,lIa a,1I4 3,112 :-~, 107 3,lO~ 3,102 3,OH7 a,lO·j . a,111 :I,IIS 3,12u :'~,1·

:l,123 :1,129 3"p~ :l,IOO a,ua' ;l,lOi iLIU7 a,IOS a,IOS 3,UO :1,llS a,IQB .:~,r22 :~, {:n :3,1:

B,110 3,IIS 3,110 3,120 :l.124 ~~, 1on :1,100 :~, 118 a,lts a,llS a,l~O :l,U7 3,120 :l, lIS a,l

3,117 :~,lFi 3,132 :_~,127 a,ni 3,] 21 3,llU :1,104 ~~,107 :1,IO:l 3,117 3;110 :~,] 2·1 ~1,12u ' :l,l.

:~,1l7 :l,1O:1 a,104 :1,11:3 :J,09S :l,1l0 0,112 :~, 12'J. :J,10B :l,llS- a,121 a,12a 3,124 a,12:1 3,1

,

:l,135 :l,I:lil . "a,I:W 3,101 a,W7 3,10S a,109 .a,1l1 3,113 :1,121 a,12:'3 3,115 :l,lIS a, I.:!:! a,I'

:l,120 :;,103 a,ouo a,oss a,U87 3,115 3,101 :1,1I1 :3,120 :l,IID :l,122 a,I20 :1,110 :1,1 IIi :~, 1'

:l,1I4 3,10i a, lOG :1,100 :l,lOi a,l11
I

:1,110 :I,Il-l 3, lU~ :-;,112 a,Il0 a,IlO :l,1l4 :1,121 :l,1

:l,IOS a,1l2 3,10;-' :l, III a,IIO ;l,lll :3,112 a,lli 3,lH; :l,1I0 3.IH :l,IlS :3,110 :3,120 :.~, 1'

B,10D :l,IOD B, U i :l, U5 3, lIn a,ll3 a.llS :3,110 3,Ui a,II0 3,1l i :l,1l0 ;l,IIS B,1I0 a,l'

3,120 3,IlB 3,122 :l,125 3,135 :3,127 :l,llD B,llD a,110 :1,100 :l,10'! 3,llS :3,121 B,120 3,1 i

:3,1 ~3 :l,110 3,100 3,lJii 3,12U :J,2IU a,124 a,119 :'3,122 :J,II,"'j :l,l,21 3,120 ':l,121 3,]24 :l,1

:l,IH :l.1l0 3,121 B,104 a;10i B,099 3,109 3,104 :~, 121 :J,120 :l,121 :l,110 3,121 3,122 :J,I

3,IIS 3,115 3,127 3,12;\ 3,120 :},I:jO :\,12·1 3,12S ;J,120 :::,125 3,12U '3,121 3,12U 3,131 3,1'

3,112 :l,1I0 3,100 3,112 :l,llS a,IIS a,12~ :l,121 :l,122 :1,123 3,12,1 B,ll i

I

:l,121 :~,12U 3,1'

3,117 :'1,100 :l,I1:1 :l,Wi :l,lll :1,110 3,IIG :-),121 :3,12:3 :l,IIS ;l,I1S :Uli :1,11 i :~, 12ti 3,1'
.

--------
B3,i73

I
SO,89:1

I
SD,8S4

I
SD,S:ll -92,9121~~~~ -;~:-r-;;:-~~I SD,842 1~~DO:l I 90,072

1
nO,07U

I
U~,4IS U3,,"'jIO !):~,5

~~=- _,,_,a
___1__- ----

I
I . -

.
:l,IOD B,IOO 3,099 3,09S ,:l,09i ( 3,OV7 3,OtlLi :l,098 a,09S :l,100 :l,100 B,IOG :1,114 a,lli B,I

, I I \

1

2

:I

·4

'5

0

7

'S

9

10

11

12

13

1-1

15

10

17

IS
, I

10

20

21

22

2'·',.,
2,1

25

,
20

. 27

28

29

30

;n

SUIll"!

1I1pans

• Instrument s)·.$tem lnte,'Cl:fc(l with.



..TE~ESl'RIAI, ·MAOl\TETISM.

HOURLY VA.LU.ES-G.M.l'. TABLE XVIIb-2.

MAY, 1912.

1

'2

3

4

5

Day.
•. ,1

•

57

107
24'

99

•

h. m.

4 .5

j 25

4 58

23 56

•

Min.

3,087

3,064

3,062

3,089

•

'rime.

h. m.·

23 20

1848

·14 40

1 32

Max..

. . I
3,121 3,144

3,121 3,171

3,12:1 3.186

3,129 :1,188.. .•

3,12:1

3,124

3,146

3,101

•

:1,126

3,1:10

:1,142

:1,120

23 h.

•

3,13~

3,124

3,136

3,139

22 h. '121 h.
.

. 3,120

3,120

3,,135

3;125

••

:1,132

3,129

3,137

'3,128

20 h. I

:1.1:12

3,141

3,136

3,132

•

19 h.

•

:1,125

3,154

:1,128

:1,12:1

•

3,124

3,1:l4

:1,120

3,121

17h·118h.

--"---':----+---1----7---;..---';----7--.,--+---7--+---'--+---'--.7--

3,1210

3,141

3,132

3,130

•

16 h.

.

3,130

3,139

3,159

3,131

•

II

7

8

9

10

11

12

'13
U

14
~';i5

:.\

· ;

272

16~

148

82

865 27

15 56

16

2 47

2 8

:1,060 . 3 28 68[

2,951 I 3 40 217

2,925 8::10 167'
2~9951 L; 1 :30" '::178

t ~ I r I" •~ : t. [. I
3;008" "Ill 0 . '163

1 '-' i .1. !: l"" .' ~

2;8!F

2,977

2,975

3,027

:1,0263 1 I
I

J(j 6

11 24

10 :38
22-':'25"
:O'14b j

: ,.: I. I.

IS 37

10 50

22 28

02 27

3,WO

3,146

3,123

3,100

3;112

3,080

3,078

3,087

3,089

3,0013,085

3,049

3,077

:1,084

:1,089

3,080

3,128

3,076 :1,075 3,W8

:1,112 :1,072' 3,192

3,126" ":3;099 ' 3;173

3;109 C.·3,iio'3!Ni
; :.._.•/ K.: i):

:1,093

:1,091

:1,107

:1,1:14

3,109

:1,095

:1,064

:1,086

. :1,087

3,095

3,101

:1,066

:1,070

3,U7

3,1:10

:1,804

3,067

3,086

:1,092

:l,m6

3,091

3,090.

3,003

3,088

:1,095

3,094

3,134

3,1:n

3,13fi

3,115

3,102

3,118

:l,094

3,087

:!,007

3,095

':1,125

:1,166

3,135

:1,113

:1,091

3,110

3,090

3,087

:l,On

a,095
3,090

3,121
I

3,1:15

. :l,l,25

3,091

3,102,

:1,On

,3,094

3,093

:1,lO:l

:1,107'

.. 3,1:1:1

:1,132

:1,127

3,081

3,006

a,095

3,092

3,01)2

:1,104

:1,104

3,118

"3,130

3,123

3,1l2

3,100

:1,114

:l,142

3,122

3,066

:1,106

:1,105

:l,102

3,098

3,113

3,099

3,113

3,096

3,006

3,110

·3,008

:{,112

3,115

3,123

3,117

3,1:n

3,132

3,131

3,127

:1,120

3,122

:l,1:l8

3,12:l

3,130

:l,114.

:l,130

3,127

:1,123

:1,121

3,114

:1,126

3,125

:1,122

:1,1:12

:1,118
. 3,121

:1,127

:1,136

3,f35

3,125

:1,i30

3,127

3,128

3,127

3,124

3,133

3,124

3,127

. 3,128

:1,123

:1,120

':1,1I8

:l,129

3,1:13

.:1,127

:1,12:1

:1,115

3,120

:1,125

3,123

3,1I6

3,1I7

. :1,117

:J,135

3,117

3,120

:J,120

3,121

3,121

3,164 13 57

:1,174 12 37

3,155 3 ·15

3,156 1 45

3,1:16 18 8

3,084

3,004

3,090

3,088

3,083

8 40

03 12

2 23

8 24

1 33

'80

80

65

68

53

16
;. 1

17· ,
· 18

19

20

3,145

3.115"

3,113

3,118

3,132

3,133

. 3,124

:1,117

3,119

:l,128

3,118

:1,117

:1,116

3,110

3,121

3,120

3,Wl

3:117

3,122

:1,120

3,117

3.lb

3,117

:l,124

:l,l17

3,118

:1,114

3,117

3,123

:1,122

3,121

3,112

3,110

:1,116

:1,119

3,120

:1,115

3,113

:1,116

:1,118

3,121

:l,l1l

• :l,l08.

:l,123

. 3,120

3,120

3,114

:1,108

:1,100

:1,120

:J,120

:1,112

.3,'113

.'3,116 .

:1,119

:1,153

• 3,127..
3,120

3,134

:1,130

1446

16 10

'12 17

21 12

1450

3,08:1

3,075

. 3,005

3,098

:1,092

2 59

3 40

02 :10
. 4 7

1 14

70.

52

25

:16

47

21

22
2:J

24

25

3,129

3,119

3,127

3,127

. 3,i24

3,~24

93,645

3,125

~,ll9

:l,124

:1,124

. 3,13(;

3,119

93,597
1

3,12(;

:l,123

:1,121

:l,122 .

3,131

:1,
119

1

93,401 I

:1,110

3,125

3,123

. 3,131

3,1:1:1

:1,119

93,569

3,121 3,12:1 3,120 3,128 3,125 3,123 :1,121 :1,140 22 44 3,073 !J 30 76

3,12g 3,125 3,127 3,119 3,116 3,114 3,121 3,l:n 02 :18 3,106 9 15 31

3,124. :1,123 3,120 3,120 3,117 3,118 3,117 3,134 21 5~ 3,000 458 44

3,134: 3,134 3,123 3,130 3,111' 3,112 3,126 3,153 12 ~5 3,094 4 12 59

3,137'[ .:1,122 3,130 3,13:! 3,121 :1,117 3,123 3,153 21 5 3,098 1 45 55

3,138 ,__3,_13_4_1._3_,1_33_'1__3_,1_1_0_11:,--_3,_1,18. 3_,_00_7_1__3_,l_1_9_1~3_,_16_8_,__1_8_29 3,086 L~ 40 ~~~\
93,592 [ 93,652 93,552 I 93,415 93,380 93,250

26

27

'2S

29

30

31

3,122 :1,120 3,1I6 3,119 3,120 '3,122 3,118 3,li4 :1,113 3,108

---""----_-'-:_-;---"----'------"---_.:........._---~-_._-----_._----~-'--~-~

6624-S
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: •.•1:,;): 1.:1 , .••;'. I, '. ,

• ~~: ~ oj :,,~ :;.r;

i~'g~~~~.

HORIZONTAL FORCE-MEAN

61 3,\i~
7 3.p~

S 3,102, .
.. 9 3,Ii~

10 3,044

1

2

3

4

5

.. 3,O?~
3;1O~

3;123
i. "-

3,092

:i,bs

1
i-·':SJ
f,g§7
~,Q~5

3,693
" ".'
3,091
I

3,111
, .
.! '-..-

3,ii2

3;i ii
3,119

3,IO?

:1,064

~'97~
3,103
':..

3,0?,?
, 3,00i

3,114

3,la3

3,115

a,1I4

3,045

3,041

·;·u,~

3,093
:', ..

3,009. ,....
?"OS3

3,075

3,100

;, I.

3,1 i6

:1,115

3,OS7

3,05~

3,056

,~.::i 1

3.~6~

~,~)~2

3;101

3,070

:1,000

3,~21

3,.113

:1,0:12

3,903

3,0~4

3~Oi)8

3,067,

3,0110

3,083

a,090

'.'
3,122

,il,1I6

3,066

a,082

:J,O()2

,a.063

~,087

a;ooo

:1,104

:1,098

3;IOS

a,l27

3,073

3,OS:I

:1,077

3;067

~.OG~

~;024

3,114

3;104

J,"

3;IIS

3,124

3,on

3,083

3,IOS

~.' .

3.082

3,06i

3;105

il;12I

3,120

:1,124

3,121

. :J.05(l

:1,106

3,097

3;066

3,109

3,106

3,118·

3,110

3,123

3;122

. 3,075

:1,101

:1,113

3,OS8

3,IIS

3;110

3,122

3,116

:J;123

3,123

:I,ooa

a,IO,'.

:i,1I3

3,134

il,il7

3,117

:1,111

3,118

3;119

3;12~

a,124,
:1,104

:1,117

:1;103

, :1;119

3,1:1n

3,119

a,I!!)

:J;I111

:1,117

3,119

:1,114

:1,125

3,101l

3,131

3;1l~

:1,IIS

:1,119

:1,118

:1,116

:I,I,-'S

3,100

3,140

a,11ll

3,108

3,127

3,125

3,117

3,115

a,IIS

3,115

a,13G

3,125

3,12il

:1,132

3,130

3,136

3,130

3,116

oJ .J
3,}26

3,147

3,~22

1,J29

3,lIS

a,123

3,121

a;lIs

3,122

, 1

3,i27

a,140

3,129

~,110

3,IIS

3,110

:1,IIS

3,125

3,123

a,1I5

,.' .. '.'

3;!17 3.;121

~;!.l7 ;J;iI9

;J;~~O ~;.].21

:);127 ~,OS7

3;124 ,3,127

:1,1211

3,~29

3,124

3,127

a,1I:1

93;693 ,93.670

:1,110

:1,110

3,115

3,123

3,118

3,116

:1,112

3,1201

~,120

3,]::2

· :),117

!!.~~s
il,lg1
3,i37

• ., ~i '

3,1(j5

.3,1.2.j,

· .3J~20

, ~;140

;1,1.21

3,120

3,122

3,1 If,

:1,pO

3,110

3,117

~;0!il

~;~?3

3,OSll
'. ''':

.3,117

3,1.16

~;PS

~,124

3,117

.3,095

:1,111

3,121

, 3,IOS

a,!16

3,117

:1,01l9

3,114

3:!1.i!
~,104

3,116

3,122

3,119

3,118

~,IIS

3,119

,3,117

:i,1I7

~;1!5

,3,)15

3,120

i,l,)!8

~,.~§7

3,098
, . ~ ..
~,O!!o

.3,103

3,124

~,~21

:1,p9

a.ll6

3,116

:~,~H8

3,107

3,11~

3,104

3,116

.3,119.

3,!20

3,117
.":

3,OO~

"
3,112

3!,I~1

3,031
- - t~

3,059
<-, ~;,.'

- ~ ...

3088

~,II:1

3,114

3,(~)[l5

3,115

3,112

'.' >;

3,112..
3,1.'6

3,116
·,r-t....

3,093
''','

'~,122

3,IIS

~,P4

:H07

3,120

. ~,.i20
3,OU3
.0. • ~.'

3,Oll7
, ':",:~

~,0.~9 ~,?~O

·3,107 3,112

93,09~ I· 93,i.~i

,"......

;1.992

~,107

3,119

3,006

3) 17

3,W'
3,.'20

a,iiiJ
.' :-

~'f99
3,111

1;'; ( "

3;121
" ,..~.
3,092
.\ -,~.

.3,090

~~ok
~,Iio

3,119

.3,iI9

3,~ 16

:1,113

:l,il5

3,IIS
:, \.;.

3,112
:,- .~

3,123
,;;. -l.,('

3,099
.:~r _..•
3,102

3,!99

3,121

3,115
. t.i·

3;093
.>. ~-'-

3,118

3,l:!1

3,122

~,1I9

a,103

3,115

."

a,09U

3,110

.: 3,JIS

3,J02

3,110

93,009

j i

3,115

r~.~ ~ :
3 121.-~ (~
3,111
" - ~.

3,113

3,095
33;)0

3,091.

3,J03

_3,J'l7

3,094

3,117

3,121

3,i 16

3,106

3,?tl7

3,110

.3,119
\ ' ..
'.i ~'J19

n 3,994

3,106

3,117

, ", ,

3076,-,.

?;O~6

3,120

3,lqS

3,1.20

:j,120

3,116

~,108

:l;i I!.. '.

.i "l;~~:

3,005....,:.,.:
3,104
.. ·,t-.
3,108
~•• 1.\....

3,083
.) . ;,.('';'

3,098

3,117
;.' ,~, -
3,IIS
'. I,",

.H?~
3,OS4-"
3,102

92,97393,000

3,0~~

3,100

3JI_~~

3,1I~

3,118

3,107

a,114

3,111

'.:t·l ...
3,OSI.

.:....l·.

3,096
,"-"

3,110
" 1.~;,

3,091
: !L\...,·
3,OS9

:.,' ..

.,.' ,.,

3,1~5.

3,115
."1 '

~"1 t .
, 3,117,'.' '~l
,3,119

.~ 1.·

3,118
:~ ~,.:. .
3,OS5
..• J.,

·3,086

3,1~5

3,115

:1. IOll
3,pO
3,10;;
,) "

'; t "
3,110

.&,li5 .,;.
3,113
! .. f_ 1

3,087

~,093

93,058

3;1!!
3;116..
:1,114

3.112
,,'

:1,100

3,1I~

a,126
: ~ :.
3,111

,:.:.~

3,104
i· '-.."

3,095

~;;i \.. ~·t·.
3,115 3,104

3,\0~ .. 3:~09

3,lO~ 3,099
,~.:" ." .u;.

3,072 3,OS5
... ;,~l . l...tt
3,OS6 ·3,OS4.... , ,- ~

3jl~2 3,O~t

3,1I! 3,1l6

.3,~ . 3,IIS.

3,119 a,IIS. , ~

3,114 3,112

_.~ j-;,.-

93,172

3,103

3,126, ,.
3,i24

j- \.

3,123
i '

3,122

'e
3,117

t ,­
3,106

3,I'iii, ;.
3,107

3,1;~

3,115

3,110

3,IIS

r"t t
3,119

3,i i2
/--\

3,OH
3,088.,.
3,097

..,
. 3,115

3,125
16

17
III

10

20

11

12

_ 13 .!.
14

, 15

Sums

M.an. I 3,109 3,106 3.102 3,100 3,099 3,100 3,101 3,101 3,104 3,105 3,119 3,122
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HOURLY VALUES-G.M.T.

~
7

~ .
9

10•
),

q
1~

I~

14

.I5

04
',-eo

17
43
'.J,

346
'J','!I"

311

177.,. ;

~ 3
4 30

\ 4S

3 42 . 160
.,. .i,

\2 15 " 8~

63
'0\;

120

'47

,2 45

5 66

6 12

23 45
''It' ..

.4 20

12 15

!J.. pt.

II :30 3S1
;:" . \.: ~

,7 20 179
, .' ,.......,:.
,11 02 ' . 2,H

3 45 85

"

'~~S26

2,979,- i

2,,9;i9

3.04~

8,OSI
.. I

:J,mis
i,' :

8,100

. 2,976

2,96S

3,Ol:l

22'05

15 20.

o f>q 3,01~

};; 01 3;060

14 ~~ 3,0(l~

14 57, 3,OSO

\5 00 . 3,09/
. I

1 58, ,
21 :15

i
!3 4~

12 20

22 12

~. Ill'
H Iii. ; (

15 ?~
~:1 52,

3,17'~

a,149
~,!5~

:J,200

a,18~

3,~07, '.
:~,F~§

. 3'}1~
8,138

3,1,!~,
3,!1~_

3,14~

8,:I~2,

8,279

:1,19Q

3,.!1~

8,1~~

:?!}07,
~~101

3,!0~

3,111

?,IlS

~,122

3,llS

3,p9

3,100
" ,
.:~,nQ

~,\Ql
I .1"(

~,1l1

:J,~ ~'1

3,HS

3,\02.
3;HG

3,044

8,103

:I,1~6

3~ l;~4

8,\~8

3,122

~~n5

3,10~,

~:*
:wj~

3;ils

.3,119

:J,\~2

3,!2~

:p~s

3,1:10

3,\\9

3,104

3,1~~ ,
:i, i 2,4
3;080

3,JlS

,. ,I
H!~
3;1~5
:i;09S

3~i2i :
3,I1S

, .

3,ql

3,122

3,13~

3,120

3,1~1

8,HO

~!Hf!.

~,!~§
:l,127

3,FO

3,i:l9

:I,p2

:I,pi

:I,l:l0

3,123

'---1
:l,pn

':l,m
;l:~gO
3:i21

3, !!9.

3,lj9 ' :1,114

3,1~2 . 8,i~~

. 8,Jl3 8,1:9.
3,1 [;) 8,094

, ,3,1~0 8,ltO

1
21h

. 1
22

h.

3,1l0
{, . i '~

~~~;'~~
3,119,
:l,l1g

311li,.. "

~~l~.j.

3,127

a~!~3

8,120

3,116

3,lJq
3,126
l '-' ~

~:~~;j

3,1f)3

3,\23

20 h.'.,

3'!~1
3;i:J3
;,,~,

:J,120
J-;: :".',
a.123

:1,\10

3,122

3,IHl

~,125

3,125

~, ~~f)

3,q2

3,\22

~,!~~
. 3,100

3,13l

:J!}~3

3,12;3
l\"

:1,I~S

3,121

:J,J2~

3,\\0

~;l1S

3,1~~

3;118

:J!151

IS h; '-19 h.

~,!?q

~:PO.
3,1:iq
3,i35

~,!~8 .

~,126

:1,llS

~,m

3,123

3,120

3,1?0.
3,li(]
'\' .,-

3,\·~5

3,120

3,13(]

I.~,!~~ 3 123

3,}~1, ~;F;~
~,}P ~:!*~
3,124 3;12:1

3,!?~ a,lF

a,12~

~,1:l0

3,124

3,1:12

3,120,

16 h; l'I7-h.,1

3,\21

3,137

3,133

3,152

3,12S

3,124
·,'11'

3,\21

3,!~1

3,125

3,!34

~,llS

3,119
';' "

3,,1 27

3,105

3,\12

11.5~ I

, ,

2\
22,

2~

24

25
<

19

17,
1§·c·.
19

.2Q r,'
: 1'''-

43

39
,4~

.S2,
~ ~:;;.' ,

34

.57
~~'".,

....
6~
69•92

64
.~;~

:...;;
S,}

2i.j
':.'~"~
114

'j ~~
'" ••<' '.

2 20' 80

3 20

9 6

9 l:~

i 05

3,01

f.!.48

:t~7
440
3 3;;
~~f;;.

2,2 30

:0 13

23 50
\""-

2 16

! 4S

~,107

3,009
, ,
3,093
;-; ',-."
3,OS9

3,001 I
f-_.~j",

&2 3;")

IS IS

l.i 30
~.... .
10 ~7

3.-;J~.
.,(""'""t,...

!

22 40, ,~,093

\3 4~ 3,09.;

12 t~ '3,099
14 16 :i,05~
21 33 3,006
, ~,: ,j " : .

,(

o H 1,~,O?t

22 20 2,024
. --:\ .' -,
213R 8049- ;'. :~ -~

12 16 3,006
.J":- \

13 ¥6 3,OUQ

3,142
"

4,140

1,118
. 3,lib
3,1~~1.

,,3,146

3,136
:{,ld'{

I""3: 113,8
. a,14~

8,lao
;:J~"!-

3,112.

.3,P.5
:J,123

3,H"

:1,108
, .!4·

3,q~~

~,10S

3,128

8,l~0

3,PS

:i;i15

:I,1l7'
'" .

3,1l4
'.- '.

3,102
.. '" r

:~,F:g

3,IH

. .Jl,I2,\
':i,110
"
~,ll~

3,\q6.
:i,116

3,107
, 1

3,110

3,ll0

:~,llj

3,~7:)

:l,ORS
'. "

3;007

a;I'o

3, l~~

:i,qs

3,115
"1' ~ •

:i,116

3,W

3,126'

~,!2.7

3,ll6
,-f\t'

8,i:13

3;~!.S

: ",

8, III,
3,125

.:..
:1,1\,'
:1,1l8

:1;100.

, 0-1

:J,lj2

3,!~5

.~!l~..~
3,11~

8,121'

a,12S

8,1l9

3,12,5.

3,~26

3.111

3,12,2

3!113

:1,128
"

:{,'ll~

3,1~4

3,1~~4

3,122

3,~~7

3,122

3,l1S

:i.lIs
3!p5

:up
:I,ll7

:l,1OS

:1.091)

:1,llS

:J,122 3,\~3

3,1l.~ 3,1~~

8,1l9 :J,I~O 3,117

~119 3,IW :I,~!s.
. - -~ -, - ."~ ~

3,180

:1,118

3,1l0"

:1,llG

:1,~ 15

a!1?8

3,12fl

3,116

3,126

3,Q3
3;14~

:l,l1S

:l,llS
. ", '

3,122

3,i2i l'

3',132

:1, t!O

3,110

3,117..,. ~

3~,11l!

:l;l,:)l

:I,2~0

:I,ll3

3,l?8
3,126

,3,110

:i,l1S

3,llO

3,127

3,12~

3,flO

3,110

31110

3.122

:i,216

3,llS

:~,~20

3,117

:l,lln

:3,ll~

:;:i~l

3~i18
a:1io

3,127

3,\20

3,119

3,llO

3,121

3,\21
3,I2n

3,127
~ :,.

3,120

3,1 ~6

3,l1i1

:J,ll7

.:J:.~.~.1

:J,1l5

:I,ll2

3,12(]
) , "',
3,122

3,140

3,119

8,12:1

:I,II~

:J,IHi

3,IVi

il,1~'!j

:I,l (7'

3,1 \;j

, 3,14\

3,122

3,1?5

:l,12Q
. , ,

3,121

3,146

3,!2~

3,134

~,121

3,1~5

3,124

3,125

3,117

3,119

3,pS

3,llr.

3,ll2

,:l,051

'. 3,127

,3,12.)'
:3'122'1 8,128 3,121 3,121 3,118

I .
3,110 .

I

\



1400 , AUSTRALASIAN .ANTARCTIC,EXPEDITION,
, - .

HORIZONTAlJ FOHOE-MEAN'

Iti gamma;,.

3 h.nay. I 0 h. r 1 h. I 2h.

! I, ,
1 3,110 3,113 3,102 I, 3,105, 3,106 3,075 3,04S 3,104 3,113 3,!OS ':1,096 3,114 a,112 :1,l1S 3,131
2' 3,112 3,106 3,100 3,093 3,107 3, !OS 3,119 3,lIS a,lIS 3,119 3,119 3,120 3,126 :l,125 3,121

3 3,120 3,117 3,110 3,114 3,105 3;l1S I 3,120 3,119 a,124 3,120 3,119 :1,116 ' 3,l1S a.127 3.. 136
4 3,OSO a,07S 3,103 3,029 a,064 'a,07S :l,075 a,072 a,055 a,OS3 ' :1,109 :1,129 :I,12ti :1,1 HI 3,lao

5 3,043 a,051 3,095 a,IO:l a,047 3,0:10 2,077 a,092 a,OSI 3,067 ,3,07S 3,07S 3,052 3,12S 3,155

,
6 :1,092 3,102 :1,101 :UOH 3,102 3,OS2 3,109 3,l1S :I,IIH ::l,122 3,116 :1;107 t :1,117 :1,132

I
7 3,124 3,112 :1,121 a,134 3,125 :1,131 :1,1:12 :1,121 :1,1l!! :1.125 :1,130 :1,1 :12 3,131 :1,I:ll 3,134
S' 3,lao :1,092 *a,124 3,156 3,14S' ' :I,Hi7 :~,161 3,176 3,170 3,Hi!! :l,173 :1;174 :1,170 ;;,177 a,176

9 3,177 :I,IH9 3,IH3 3,151 3,W:I :1,150 3,]52 :1,IH9 *:1,14~ 1';l,129 :I, lOS ,:1,117 3,114 :1,110 3,114,I

10 3,l1S 3,115 3,12S :1.110 :1,120 :1,116 3,122 3,120 3,120 _:1,121 ,3,120 :1,120 3.12:1 3,120 :I,12H

11 :1;126 3,121 :I,12H 3,130 ;~,135 3,133 :1;1:14, 3,12!! 3,1~0 3.1a:1 ~,12[i 3,127 '3.124 3,124 :1,129

12 '. 3,125 3,122 3,13:1 :1,142 :1,1:10 :1,127 :1,127 ·:~,120 3,124, :1,12H :1,128 a,129 :1,12H 3,145 :1,137

13 3,129 3,1:10 a,I:l7 a,135 :1,131 3,I:1S 3',129 :1,1:19 3,I:lH :1,1:17 3,I:ll :1,141 :1,132 3,1:15 a,128

14
I
3,127 3,l1S *a,122 :J,127 3,125 a,I:l1 :1,126 3,118 a,I:14 :1,129 :1,129 a,I:lO :1.128 3,127 3,139

15 - 3,138 3,133 a, I Ill! :1,111 3,111 a,l1S ,a,102 3,100 ,3,099 3,10:1 a,097 :J,092 3,1l7 :1,120 :1,125

3;l1a
I

3,067 3,070 3,11816 . 3,121 :I,09S :I,on 3,0!!0 :l,085 3,OSO :I,03~ 3,10:1 :PO:l 3,123 :J,109
17 3,114 3,100 :1,105 :1,100 3,102 3,106 :,J,1l9 :1,107 a,1 J(j UOH :1,115 .3,115 :1,114, a,1l5 3,]24-
18 3,100 3.101 3',I03 3,127 3,117 3,l1a 3,112 '3,113 :~,117 3,WI :~, l~O :1,117 3,122 3,119 3,121

19 3,126 " a,132 a,122 a,lI!! 3,120 a,109 3,120 ' 3,110 :1,1:30 :1,124 :l,123 :1,121 3,124. 3,128 3,134
20 i 3,121 '1 f:3;-I08 ' ;l::\.'3,Iltr : :iJ,IOH :Hmo 3,113 ' 3,162 3,OS2 :1,091 3,101 a,10~ a,1I0 3,127 a,la7 3,143
~H ' A,r , 0, ~ iXl).i-: ~': ')i '- ,~ 0 ~l '

I

1 3~111 ; r,r.:1~106 n..'{08S; lia:os~;
0

,
2il~ I t,i-;.:J,li3 a,IOO'

0

3,107 8,lOG :~;12n • 3,12H :1,122 :J,IOT :J.lOS :1,125 3,135
. 22 a,120 a,126 a.115 a,WH .3,on:j 3,099 :1,10:1 3,099 :3,109 :1.121 :l,IZH :1,12:1 a,1l8 :1,1:10 a,135

23 . , 3,116 a,117 :1,113 3,121 a,106 3,100 :l,09~ 3,082 :1,110 :1,123 .....:1,117 3,110 3,117 :3,115 3,119
24 :1,l1ti a,I1H 3,124 :1,1241 : a,125 :1,115 3,121 I :l, 1I9 :1,120 :1,124 :1,114 :1,122r 3,117 :l,121 3,119
2~ . 3,I1S 3,10i') :l,IOR a,111 3,111 ,: 3,109 :1,112 3,112 a,124 :1,108 :1.107 :1,104 :1,1I0 3.127 3,11~,J. I I

3, 108 1

' , ,
26 ' 3,114 3,lOH :1,084 ' :1,080 I 3,079 :I.OH9 :1,090 :1,089 :1.104 3,089 :1,084 a,!l4 3,IIS -3,119

27 3,100 3,0~1 :1,057 :l,001, 3.032 3,045 3,085 :1,097 :1,107 :l,105 :J,1I2 :POH 3,110 a,1l8 a,119
2S a,122 3,106 a,O!17 ~,0931 a,099 a,102 3,101 'a,09H 3,105 3,lOll :1,118 :1,111l a,112 :),113 :1,119

~9
"

:1,114 a,109 :J,IOO ..1'OS4

1

3,094 3.104 a,099 :1,097 a,092 :J,107 :l,ll 7 :1,117 :J,llL :1,114 a,118

30 3,114 3,107 3.100 3,OSl a,094 a,104 a,O!!S a,09;; :1,090 :J,OSI 3,01)2 :l,087 3,1I 7 :1,13:1 3,139
:n ' 3,105 3,091 3,059 3,080 3,095 3,073 3,077 a,oso ':1,096 :1,103 :1,0!)4 :1,111 :1,12:3 3,132 3,127

, ' j f -----------
Sums 96,583 96,397 96,36a 96,295 9H,281 I 90,248 60,3521, g(j,3i2

1 90,4il I 96;425 9(j'5561~~~{ 93,566 9H,920 97,022·
I

3,106,1
I "-

'."" I

Men·ns

I

. :1,116 aillO a, lOS a,IOH a,~05 a,IOS 3,109 \ 3,1I2 a,11O :1,!15 3,119 3,126 a,130
I

I
I

.I
I II , I

• lnterpolntcd: (''',rvc rcgu1ll.f. t "rjrlei vJolcnt, lI'Onl1.



HOURLY VALUES-G.iYO'.

TERRESTRIAL ,1rAGNWrrS~r.'

TABLE' XVIIb-4.

JULY, 1912.

'j I I I
I

22 h, ,I Mean I ITime.j

.
15 h. 16 h. 17 h. 18 h.' Who 20 h. 21 h. 23 h. 24 h. Max. Min. Time.; Range. Day.I, ' '

for Day

h. m, h. m.
3,115 3,116 3,115 3,114 3,1l7. 3,113 3,116 3,112 3,118 a,1l2 3,108 3,171 13 35 3,035 5 55 36 1 '
3,125 3,124 3,118 3,122 3,123 3,123 3.ll8. a,126' 3,116' 3,120 3,117 a,136 22' 18 3,080 3 15 56 2
3,133 a,laa a,149 a,144 3,134 3,114 , a,146 a,la2 3,106 3,080 3,123 3,177 21 00 3,096, 19 42 81 ' 3 •
3,144 :1,12:1 a,1l3 3,121 3,157 ' 3,135, 3,126 a'137/ . 3,125 3,04a 3,106 a,202 13 00' 2,989 14 23 '213 4
3,110 :1,122 a,144 a,154· I a,141 :1,149 a.108 'a,126 a,1l7 ,3,092 a,09il 3,204 l:l 55 .2,il75 112 02 22il (;

I :

I3,12a a,136 a,14:1 a,Ia5 3,140 a,la4 :1,1:16 . ;~,135 :a,13a a,124 ... a,180 '2200 t2,625 11 50 555 6
3,135 :1,la7 a,I:18 :3,la8 :1, la2, a,142 3,14:1 'j,lail '3,la9 3,130 i},131 3,170 0240 3,1191 0255 79 ' 7
3,17il iJ,IU2 :l,l86 3,185 a,176 :1,182 a,1 i:l a,170 3,164 3,177 a,166 3,241 13 55' 3,060' 01 ,08 81 8
3,127 a,124 3,12il 3,114 a,128 3,125 ;1,113 :1,128 ';1,127 3,118 :1,134 ,3,196 o 15 a,080 11318 116 9
3,124 a,lal a,12a . i~,12G 3,la4 3,127 a,IU 3,lao 3,128 a,126 a,123 3,141 01 27 3,094 I 02 29 \47 10

I
:3,122

I3,126 a,131 :I,lal 3,126 a,127 3,129 3,127 3,124 3,125 a,128 a,144 0408 3)04 ! 02 00 40 11
3,135 a,125 a,132 a,I:10 a,I:1a :I,laa a,135 3,135 a,126 :1,12il a,130 a,157 13 ao' a,0971 i)a 39 60 12
a,la5 3,13a a,la5 a,1;16 3,141 3,140 3,139 3,130 3,130 3,127 a,134 3,144 01 42 :1,124 2a 56 20 13
a,134 .3,125 a,129 3,1:13 3,128 3,136 3,135 3,130 3,126 3;138 3,129 3,147 14 18 3,104 02 15 43 H,

:
3,122 3,121 3,llil :1,125 ' a;12:1 3,127 3,125 a,1l8 a,120 a,121 ,3,llti 3,137 21'00 3,097 03 31 '40 15'

a,1I6 3,112 3,109 ;3,112 3~116 :I,lla 3,]07 :,3,117 a,109 3,1I4 3,100 3,1:34 0014 3,023 0745 111 16
3,139, a,150 3,126 ~,129 8,la2 3,1:14 3,128 :1,12a 3,110 a,100 3,118 3,191 16 00 3,088 01 54 103 17
3,114 3,112 3,128 3,120 :1,121 3,128 :1,1:10 3,126 3,131 3,126 3,119 3,139 0240 ' 3,090 00 08 49 18
3,130 a,122 3,124 3,128 3,125. 3,131 3.121 3,127 3,121 a,121 3,124 3,142 00 22 3,104 oa 00 '38 19'
3,135 a,136 3,130 :1,la4 3,127 :1,128 3,126 3,la3 :1,111 3,111 3,117 ' 3,148 14 08 3,067 0800 81 20

3,128 :1,122 3,124 3,125 i 3,121 3,120 3,115' 3,119 3,120 3,116 3,188 2053 3,061 I 02 07 77 213,126 I
3,132 3,130 3,128 3,128 .3,127 I :1,124 :1,120 3,122 3,lla a,1l6 3,1I8, 3,145 14 IIi a,074 1 0:1 10 71 22
3,128 a,132 a,119' ':1,1l7 3, 115

1
3,120 a,1l4 3,116 3,119 3~1l6 ' a,114 ,3,146 1'5 15 3,078 07 26 68 23'

3,120 ' , 3,118 :i,117 :1,120 3,120 :1,121 :1,126 3,122 3,118. 3,120 3,1:19 01 ao 3,109 I 09 00 30 24";1,118 I
3,122 ' a,1I4 3,128 3,104 3,114 a,1l6 a,159 3.079122 55 80 ',r: o3~121 3,121 :U19 :1,15Q 3,127 ' 17 .50 ~o,

I , ,

3,125 3,157 3,la4 a,121 a,12a a,123 :1,121 3,116 :1,(Y,)7 3,100 3;107 a,l7:l la 02 3,052 04 40 121 26
'3,122 3,127 a,1I8 :1,120 3,121 3,121 :1,120 3,121 3,123 3,122 a,102 3,170 14 50 3,022 01 55 148 27'
3,131 3,125 3,121 3,121 3,124 3,121 3,118 3,124 3,123 a,1l4 3,113 3,15a 0415 a,092 0454 61 28'
3,lao 3,124 a,1l7 :1,122 3,126 ~,1l9 a,ll~ 3,12a a,123 3,114 ' 3,111 3,la9 14 45 3,089 07 45 50 ~9
3,141 a,142 3,129 3,122 :1.122 a, ll4, 3,109 3,1l4 8,110 3,105 a,IlO a,IS;1 12 55 8,079 11 oa 74 30'
3,124 . 3,135 3,152 3,160 a,lao 3,132 :1,151 3,100 ' 3,086 3,114, 3,109 3,205 17 44 3,032 02 05 ' 173 31'

I ,

9(j,8961 9.6,718 f

---.------,--'-'-'-'-
D7,~0:i I 97,oa8 96,999. 97,O:l2 ' 9.7,014 1 96,9831 96,903 96,587 93,557

--- I, -----
I

3,129 3,lao 3,129 a,lao :1,129 3,128 3,126 3.1~6 3,120 3,116 a,119

I

I I •

: Curve runs off paper; minimum recorded, 2,625.



AUST'RA.LA:STAN ANT'A.ROTIC EXPEDlT'1ON".

HORIZONTAlJ FORCE-MEAN

.

I
. .

! 3,Ill 3,07~ 3,061 3,062 2;984 2,971 3,082 3,113 3,114 3,111 3,122 3,116 3,110 3,1I5 3,115
2 ?..120 3,112 3,103 3,1l8 3,109 3,086 3,098 3,099 3,110 3,114 3,119· 3;112 3,113 a,II8 3,161.. ,.
:I 3,102 a,I09 3,09:1 a,II0 a,lOO a,106 3,067 a,071 a,090 a,095· 3,il0 3,116 3,149 3,125 3,125
4 ~,~18 3,112 3,m 3,121 3,117 3,1l9 3,120 3,101 3,115 3,115 3,121, 3,118 3,118 3,119 3118
5 3,132 3,120 3,116 3,120 3,122 3,123 3,115 3,114 3,117 a,1I7 :l,lla 3,130 3,117 3,126 3,140

" \ ' : I
"
6 3,076 :l,g37 2,967 2,O~O. 2,930 2,930 2,037 2;978 I 2,fJ55 3,011 3,027 3,047 3,058 3,10~ 3,132I
7 3,115 3,106 ~,072 3,OG1 3,0~~ 3,IO~ '3,09,! ' 3,116 3,084 3,109 3,124 3,12~ 3,12~ 3,119 3,126
8 3,118 :l,13p 3,121 3,120· 3,lI~ 3,llg, 3,111 3,111 3,181 3,120 3,116 3,114 3,117 3,110 3.122
9 3,122 :l,108 3,103 3,098 3,105 i3,0~O 3,073 3,089 3,106 3,117 3,117 3,114 3,107 3,12? 3,1l5

10 3,123 3,111 3,(18 3,.105 3,117 .3,117 ' 3,}22 3,136 3,099 3,121 3,113 3,115 3,112 3,117 3,125

...
II 3,089 3,092, 3,108 3,102 3,110 3,IIQ 3,119 3,116 :1,l01 3,107 3,110 3,118 3,117 3,121 3,12&
12 3,116 :I,m 3,111) 3,107 .1,105 3,11~ 3,117 3,11~ 3,112 3,112 ,3,108 3,110 3,107 3,118 3,116
13 3!lOt 3,107 3,102 3,006 3,103 3,115 3,111 3;101 3,107 3,109 3,ll7 3,113 3,1l:l a,llI 3,112 ,
U 3,112

"
3,103, ' 3,119 a,107 3,O~~ 3,000 a,1 07 3,115 a,105 3,106 3,102 a,094, a,lOO 3, 129 3,12-1

15 3,114 3,093. 3,06a 3,007 ~,I05 3,100 3,116 3,112 3,112 a,lll8, 3,110 :1.100 3,108 3,106 a,II2
,,' "1' •

, .....
,16 3,102 3,100 3,1O~ a,108 a,lOI 3,1O? 3,104 3,112 :J,106 :1,115 a,1I4 3,115 a,1I4 3,1~~ a,1I7
17 ,3,074 3,Oa: ' 3,022 a,023 3,O2~ 3,01Q a,039 3,04a a;071 3,091 a,087 a,088 a,lOO 3,119 3,12[
18 :1,119 3,llO a,08? , 3,075 ,3,066 a,06f 3,090. 3,093 3,105 3,IOB 3,105 3,112 3,109 a,11I 3,H7
19, 3,053 3,075 },072 3,O~2 a,034 3,0~7 a,09~ 3,091 3,090 3,068 3,065 a,1)70 3,124. a,103 ; 3,110
20 3,106 3,065 3,063 3,075 3,077 3,O!lB 3,094 3,088 3,101 3,100 3,008 3,001 ' :1,0118 3,112 3.115, , : " , , ,"

, . .. , ,
"

21 3,08B 3,089 :l,08~ 3.07? 3,O~4 3,052 3,051 3,O,!4 3,081 3,H~~ 3,114 3,110 3,112 3,143 3,124
22 3,050 3,038 ~,O27 3,071 :I,Q5G r,9.5~ 3,O~7 3,074 3,0.5,) 3,084 3,00Q 3,100 3.108 '3;112 '3,127

" 'F

23, 3~041 3,OI~ 3,08! a,Ot~ 3,QS,g: ;3,OG~ 3/)~F 3,057 3,081 3,080 3,00,! 3,106 3,~22 3,127 ' 3,HB
24 3,083 3,094 3,OB8 3,111 3,IIQ, 3,131 3,OB!; 3,067 3,067 3,063 3,004 :1,102 3.108 . 3,11:2 3,116

"," 25 3,111l 3,OiB 3.0;')7 .3,05,4. S,Ofi4 3,046 3,051 3,009 3,004 3,006 :J,082 :1,IOll 3,114 3,120 3,12.lj
:

' .. ...
26 3,104 3,102 ~,0!)7 3:0Q8 ' 3,Qllt :1,OV3 :J. I07 3,092 3,101 :1,104 3,104 3,10,) 3,107 3,11 i 3,120

"

n 3,101 3,on 3,08?, 3~0~0 3,08~.t 3,oH 3;Qi() :I,06~ 3,114 :1,116 3,HO 3,103 3,004 :1.11" :1,1 Hi
28, 3,100 :1,132 ,3,12\1 3,O~3 . ~,Q~:l, 3,oip :J,9V~ a,080 ::~! 129 :{,ll<? .1,117 :1,117, :-l,NB :J,124 :1,12n'.
~O, . ~,1;)3 a.148 3,110 3;1 !~ ,3, III , :{,!9~ :J,12~ :J,10\ :J,II~ ;;,12Q. :J,1I6 :1'114 :I.LI8 :1,125 :-1,129-' ,
:JO, ::~,lO7 :J,1I2 3,110 :l,1~6 :J,104 :J,lQ9 :J,107 a,100 :l,OfH} :1,L13, 3,124 :l,llfi a,120 :1.118 :J,12H,.
~1 :l!!~? 3J}~? i1,lli(l 3,146 3,B8 3,102 3,104 3,000 3,107 :I,H8 3,118 , 3,116 :1,111 3,116 I :1,1 Hi

.. I
".' '

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

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

,on,65~1 06,~24Sums· ' 96;106 95,956 95,758 95,7505 B5,609 ~5,5i1 905,761 95,iii 95,046 96,178 96,270 B6,331' ?6,4110,

-~ ------------i --,'1--
c' • -,

Means ?,I03-1 3,095'4 3,089'0 3,088'9 3,084,2 3,083·0 3,08B'] 3,089-4 3,0005'0 3,102'5 3,1005'05 3,107-.5 3,111'3 3,117'9 I 3,123-4
I,

I..
I ,.

, '



HOURLY VALUE~G~M;T. T ABLE XVIIb~5.

AUGUST, 19i2.
" ,

_.w ___
" -. '".--. -, I

1'1 /, I I I )
24h.

Mean~
M~i.

~,

Mi' T;~e,IRangeLliay•15 h. 16 h. 17 h. 18 h. 10 h. 20 h. 21 h. 22 h. 23 h. for Day Time. n.
, ,

,

;

i i , , I h. m. Ii. m.
I

3,124 3;135 3,698 3,154 6 02 2.895 '
n·-

, 3,123 3;ll5 3,116 3;114 3;127 3,111 3,123 3,120 4 30 ' 259 1,
3,105 3,i16 '3;120 3;J(}2 3,112 i 02

.....- ~

2343,080 3,ll7 3;111 , '3,115 3,ll4 3;118 3,202 2,968 1454 2,
3,115

, ,
3,122 '3,120 3,111 3,l!32 23 38

...:,"
6 22 1333,119 , 3,119 3,ll9 3,125 3;136 3,108 3,118 3,049 3

3;116 3,120 3,12~ 3,124 3,12~ 3,126 3;125 3,126 '3,125 3,132 3;120 3,143 2357 3,iO!i "529 ' . 34 4

19 27
,,'

3,148 3,138 3,138 3,134 3,142 3,147 ,4,143 3,107 3,084, 3,076 3,124 3;170 3,050 2330 120 5

! "

3;127 3,132 ~;135 3,144' , 3,138 3,121 3,122 3,121 3,116 3,115 3;055 3,i57 18 15 2,827 7 20 330 6

3;llS 3,149 5 40 3,034 "
, ,

3,123 3.131 3;144 3,129
1

3,119 3,118 3,130 3,130 3,130 3,113 2 09 llG , 7

• 3,13:1 3,12n 3,122 3,122 3,120 3,120 3,120 3,122 3;114 3,122 3,i20 3,163 , I 22 3,086 21 57 77 8

3,110 3,lIO :1,122 a,1l8 3,118 3,lI9 :1,141 3,IOli 3,134 3,123 3,ll2 3,140 2345 3,Om 5 45 '92 9

3,128 3,117 3,122 3,I~O ' 3,12G 3,128 3,12.1 3,103 3,101 3,08n 3,117 3,.J41 20 20 3,089 23 1;0 52 lO,
,5 '10 3,073

.'
"

3,124 3,116 3,128 3,123 :!,12~t 3,125 :1,121 3,122 3,119 3,116 3,115 3,140 '4 :;7 67 11

3,116 3,116 3,122 :1,123 :i,ll7 3,123 3,115 3,113 3,114 3,104 3,ll4 ' 3,132 2050 ' 3,097 2256 35 12

3,l12 3,p5 3,114 3,118 3,ll8 3,124 3,ll8 3,121 ' 3,120 3,ll2 3,112 3,130 23 24 3,078 2 32 52 13

3,~28' 3,ll8 3,117 3,116 3,115 :1,ll7 3,lll 3,108 3,099 3,114 3;110 3,130 2 i2 ,3,083 II 35 47 14

3,III , 3,107 3,ll3 3,114 3,ll5 3,ll2 3,117 3,ll6 3,104 3,102 3,107 1,130 o 25 3,046 2 05 84 15
, .. . ,.
3,Jl4 3,115 3,074 3;lll 3,142' 21 40 3,oh

r,
;993,118 3,122 3,ll6 3,ll4 3,ll3 3,116 3,100 2345 '16.

3,117 3,119 3,131 ,3,124 3,130 3,ll7 3 IJI 3,111 3,ll7 3,119 3,086 3,138' l7' 15 2;942 :1> 20 i96 17

2225 21 02 i31
"

3,131 3,115 3,130 ~,124 3,142 3,131 :1,!1I8 3,106 3,131 3,053" 3,107 3,162' 3,P31 18

, 3,142 3,132 3,120 3,122 ~,~12 3,lll 3,lll 3,108 3,099 :1,106 1'3,096 3,157 15 15 ' 2,98~ 4 05 168 'i9

3,114 3,120 :1,13~ 3,112 3,112 3,ll7 3,113 3,107 3,128 3,089 3,101 3;141 17 60 3,02'4 I 42 it7 20

I"

3,128 3,126 3,13,0 3,1,23 3,118 3,ll6 3,116 3,111 3,096 3;050 3;101 3;158, 13 26 3,068'
0

5 46 i50, ~21

3,137 3;01l4
',' , 2,940 ' ,

256 '22
3,15~ 3,120 3,137 3,159 3,130 3,110 3,118 3,061 3:041 3;202 15 25, ',I 30

I

3,122 3,118 3,125 3,129 ' 3,149 3,126 3,1~4 3,100 3,081 3,083 3,007 3;225 Ii 28 ' 2,809 14 50 416 '23

3,144 3,130 3,134 3,122 3,118 3,118 ' 3,107 .:~,127 3,122 ;1,115 3,108 1;157 15 40 ,3,010
' ,

7 15 i47 24

3,122 3,123 3,128 3,129 :1,131 3;125 3,ll2 3,116 3,115 3,104 3,098 3,14-5 22 05 3,025 5 20 1'20 25

I ),

3,121 '3,130 '
! '

~80 '263,121 3,119" 3,114 3,119 3;1.~2 3,\,14 ~;IOI 3,100 3;101 3,107 14 28 "3,059 ,436

3,128 3,130 3.127 3,12li 3,132 3,.143 3,140 3;107 :1,112 3;100 ' :1;108 3,184 : 21 05 3,0:49 '6 -45, i35 27'
" ';,4,"3h:3,138 3,162 3,129 13,123 :1,118 3,122 ;1,124 :J,148 3,103 3,153 3,120 3,185 . 15 50 3,627 ,i58 28
r

'3,074 1M 293,125 3,123 :1,139 3,144 3,121 3,108 ;1,141 3,149 :r, 120. :1,107 :1,123 :~,178 ,020 20 05,.
3,071

i
303,118 3,110 3,122 3,122 3,1~2 :{,12;; ':1,132 :1,141 3,132 3,i27 :1,117 3,155 22 16 ('2 02' ':S4

':1.123
,.

,23'50'3,131 3,117 3,117 3,130 3,138 3,124 :1,130 3,147_ ,_',3,102_ .. 3,122 3,198 2 45 3;071' '127 31
.. - -

~-
• ~ ~.. , . r .

96,859\ ~6,~7~ I 96,8761:-96;78~
u ," ," ".' .. -- , ~. ------

96,809 96,829 : 96,758 96,680 ".96,547. .. 96,187-
I i

" ' .. , ' .J., ~ , ';,'~ ,OJ. • •. !. ( ~. ,: \I~ ·i , ..
"

'3,102·8 !3,124'5 3,122'9 3,124'8 3,123'5 3,125'0 3,122'1 ,3,121'2 3,118'7 3,114'4 ',
i

.- .. .- .. .. .• ~_.__.~.~.~ ._"0 . .. ~--,._. -<.~- .... .. '
. _._--',

.-.....--' -

" .
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..Tn- g,amma.

AUS'rRALASr.?\-N 'ANTARCTIC' EXPEDlTlO'N'.

'HOlnZONl'AL FOlWE-l\iEAN'

1

2

3

4

5

, 6

7

8

9

,10

11

12

13

,14.
15.,

: 16

,F'
18

19

,20

.21

22

23

24

25

,3,102

3,139

I '3,109

3,085

i 3,102

, :2,078
,3,098

3,120

·3,114

3,111

3,1ilO

3,107

3,127

,3,116

3,116

3,145

3,137

3,116

3,105

3,089

3,110

3,042

3,175

3,214,

3,176

3,071

.3,117

3,128

3,054

,3,100

,3,048

3,093

3,095

:l,1l4

3,105

3;156

:l,1l8

, :J,103

iI,091

3,147

2,143

,a,107

3,O:lil

3,115

3,089

3,115

3,063

iI,080

,:1,194

3,167

- 3,092

3,114

3.126

3,039

3,101

3,043

:l,097

3,139

3,062

3,075

3,Oi9

3,090

:3,085

:l,093

3,139

:l,1l9·

3,078

3,Oi6

:l,114

3,057

:l,123

3,027

:1,060

3,145

3,123

3,102

3,125

3,110

:J,042

3,103

3,097

3,101

3,116

3,048

3;Oill

:1,062

3,060

3,003

3,075

3,132

3,099

3,095

3,075

3,081

3,067

3,122

:J,042

:J,092

3,020

3,108

3,109

3,113

3,125

3,050

3,105

3,090

.3,114

3,088

:1,047

3,064

, :J,066

. :~Jq79

:J,144

3,085

:J,1l7

3,073

3,115

3,094

:J,046

:1,097

3,112

:J,0:17

3,073

2,932

3,062

3,113

3,116

:1,118

3,055

:J,116

3,070

3,081

3,086

3,086

:J,079

3,083

a,089

3,095

3,074

3,130

3,112

'3,122

. 3,043

3,on
3,100

:l,128

:3,053

3,068

2,953

:1,110

3,108

3,111

3,113

3,115

·3,104

3,057

3,080

a,090

3,Oi6

3,114

:l,OS8

a,Olln

:J,O~6

:l,104

a,120

3,113

:l,124

3,042

3,072

3,0Il3

:J,102

:1,121

3,080

. 2,959

3,10iJ

3,O'J9

3,112

3,113

3,093

8,102

"

3,OS5

3,104

3,095

:J,097

3,125

3,093

3,O,I);j

:~J080

3,OS9

.:J,122

3,121

3,1~5~

3,058

3,100

3,073

3,135

:1,110

:J,094 .

2,969

3,000

3,121

3,1OS

:J,107

3,118

3;102

3,085

3,097

:3,077

3,ml

3,ll9

iI,090

:J,OS:l

3,123

3,078

:l,129

. 3,115

3,125

3,084'

3,112

3,076

:l,121

:J,099

:1,104

2,nS6

3,119

3,1l:J

3,111

:l,l1:J

3,102

3~.l04

:1,093

3,096

3,094

:J,O'J2'

:J,122

:J,IOO

3,OSll

3,119

3,104

:1,120

3,117

3,126

:J,IOI

3,115

iI,108

3,1:34

:I,12:r

3,114

:l,OOS

3,llil

3,120

:J,1l7

3,119

3,112

3,103

:I,OS,I

. :l.,085

:J,111

iJ,IOli

:1,120

J, I~l

:I,IOll

:l,121

:1,IOt

:1,120

3,1l11

3,117

:1,101

:J,ll !I

3,112

3,125

:l,101;

3,131

. :l,04fi

,3,119

':1,117

3,IlS

3,116

3,1O'J

3,10S

:l,112

:J,108

3,110

3,122

8,100

:1,119

:1,140

:1,120

:l,un
:1,126

3,140

3.136

3,117

3,117'

3,133

:1,1:14 .

:1,128

:J,136

:J,OH4

:J,118

3,118

. 3,117

:l,1l5

:1,111

~,1l1

3,123

3,110

3,122

:1.140

3,115

:1,111

:J,lla
3,122'

3.113

3,110

3,J:J6.

:l,127

3,123

3,128

• :1,147

3,130

:l,153

:1,129

3,11 i

3,117

3,122

3,124

3,121

3,133

:),124

3,129

3,121

3,]25

3,132

3,123

:,,125

3,123

:J,I:12

3,128

3.125

:1,1:14

3,124

3,129

3,118

3,156

3,143

:1,133

:3,127

:1,117

3,122

3,132

'3;127

3,122

3,121

3,1~1

3,111

3,113

3,l1n­

3;129

:1,123

3,124

3,126

3,128

3,120

3,121

3,1:l0

3,144

3,143

:l,133

3,143

3,150

3,129

3,134

3;127

3,118

26 3,127 :l,102 3,151 :l,l1S :I,Oi:J :l,110 :1,081 3,102 3,124 :J.lll :J,1l5 :l,llr 3,110 :1.115 3,110

27 ,:J,120 :J,I:lO .3,118 .3,126 :1,130 :1,118 :1,120 3,104 3,119 :<,120 :J,lli 3,114 3,1\5 :1.110 :1.11:1

28 3,123 3,106 3,127:l,155 :l,I:J4 :J,l1S :J,128 3,125 3,112: :i,114 3,110 :1,113 :J,ll:l :1,114 3,120

2n ' 3,1f3 :1,143 ,:l,159 :l,13:) 3,106 :l,l1:J .3,I1:J 3,115 3,132 3.114 :l,12i :1,125 3,120 :l,119 3,122

.30 . :l,146 I 3,lI!} 3,095 a,066 :J,0881 :J,I:JO ~,111 3,114 3,10: 3,119 a,I31 :1,128 :1,1:17 :1,132 :J,12S

I------I---i:---ii------I--------------f----------------
Sums 9:1,6281 9:1,246 92,946 [ 92,0961 92.56SI 92,748 92,811 II 92,S99 93,058 9:),224 n3,34:1 I 9:l,601 9:l,668 H:I,770 ,H:I,781

,,",0' --=-:-=~-=:~-='-~:-=~--,:-=-"f~--=~-=-,-~~-:=~-:::::
• IDMpolateti";"'curve :lmooib.



,HOURIS :VALUES~G,!I1,T.

TERRESTRIAL:MAGNETI8M. :145

TABLE XVIIb-G.

SEPTE':VIBER,1912.

.16 h'. j .17 h. IS h. I' ,19 h' 20 h. .1 21 h. I 22 h. /23 h. ~Iin, [.Time., Range. -Day.

h. m.. h. m.

3,llS

i:,122

I 3,124
!
:,./ :l,1l7

I ~,l1;J

:~, 12;")

:J,l:m
3, lIn

'3,1l6

':I,lH)

:1,1l7

:1,123

:1,119

:1,llG

:1,120

:1,128

:1,125

3,140

3,115

:1,1l8

:1,121

:J,l:m
:1, U9

:1,118

::,1 l{')

:1,120

:1,12:1

:J,12H

:1,120

:1,ll7

:1,121

3,142

;'l,llfi

:1,pG

:1.124

:1,1:1U

:l,121

:1,.120

:I,rI9

:1,rID

:I,rIO

:I, lIS

:1,UD

3,1l4

:1,U"

3,I:J4

:1,124

:J,121

;-l,ll!l

:1,121

;J,121

:1,I()(\

:1,1l0

'a,II4 '

3.U2

:1,122

:1,120

3, 123
1

:-3,122

3,12:;

:1,12f1

:1,IHi

:1,10"

:1,120

:l,1l2

:~, 1i)fi

i~, 12;)

3,127

3,13"

J,124

:1,141

:1,1l0.

i~, II 7~

3,124

:1,114

:1,141

:1,121

:l,l:n

,:3,151

3,Dl

:~, 1(if)

:1, lOS

:I,U4

:!,l0l

:1,10"

:1,1"U

:~,ll()

:1,I:lG

3,139

:I,IOD

:1,OS"

, :1,102

:1,Gi8

:1,09S

a,120

:1,1l4

:1;111

:1,1,,0

3,1l6

8,U9

a,121

:-3,101,

:1,UO

3,098

3,100

a,un

iJ,107_

:1, U:I

3,107

3,]A0

3,lna

a,IGG

a,14H

3,144

3,152

3,]DD

:~,17G

3,1;')0

2259

3 3

22 58

17 IS

22 :W

12 30

iJ 1

2:J 20

II 42

2:]1;)

3,04"4

3,iJ<J2

3,072

3,008

3,0,,8

3,00G

a,oiO

3,028

3,008

2,998

:JIG

2 5
23 55

4 ao
3 2

1 42

5 20

1 1"
2 20

3 18

12:J

121

1,,8

88

139 I
82

IiI

In8

] 01

1

2

3

4

5

o
7

8

9

10

:l,12:l

:1,1:17

:l,127

a,121

a,122

:~.l:~:~

:1,IG6

:-1.1 ;";:~

3.127

~~,149

:1,120

:1,I:ll

:3,115

:~, 12n

:1,122

::'12;";

:1,170

:1,lZIl

:l,I51

:~,14:)

il,124­

:1,12:1

3,12!J

:~, 122

:3,187

:3,12:l

:l,Hi2

, :1,123

~ :1,127

:J,12G

:1,12:1

:1,12:1

, :1,120

:1,193

:1,124

:~, 14-7

:1,1:14

:J,12·1

:1,131

a,I4D

;-3,124

:3,131

:1,] 2;;

:1,171

:l, 1~:J

:J,VHi

:1,1:14

:1,126

:1,1:1:1

a,lfJ4

:1;12S

:1,I2S

:l~ 127

:3.171

:3, 1:-~4

3,U9

:l,127

:1,12"

3,1,,0

3,130

:1,129

:1,1,,1

:I,UD

:~, 1.27

3,140

:-;,121

3,12;)

:1,108

:1,174

:1.U9

:1,13:1

iLl;)8

:1,120

3,124

3, lIS

:I,llii

a,12;)
\

:1,U9

3,145

il,120

i~,lno

:1,1'GO

:1.102

:l,J20

:1,110

:-3,1'21

:1,107

i-3,127

:1,lll;

a,l1G

3, ]4"

3,Uli

:I,lIG

3,10" '

3,08f1

:1,1l0

:1,lU 3,lSG

":-3,1 on ;:~, IGfi

:-3,122 :3;218

3,10fl ! :1,148

3,120 : :~,lm~

I
I

a,12G I :l,IS:1

a,13:l.1 3,24-G

:1,104 3,20G

~,114 'S,170

3,i14 :~,lnG

o 0

10 ;,0

22 22

22 48

2:] "

2:] 59

17 40

II 40

17 0

14 20

3,018

:3,017

:1,0,,2

:l,02ii

:I 102

:1,0,,8

3,0:1l

2,D91

:1,OlS

:1,o:n

:I 0
:1 1"

:1 5

5 15

:1 48

23 20

II "S

:1 40

210

168

148

Ino

liS

01

12"

21"
2];')

];,2

1:1"

11

12

1:1

14

15

'w
17

IS

If!

'·20

\.

" ,

~,1!2

:;. 1:~:I

::,12!1

:UH

:~;l()'J

:l,l "I

:~,l:Hi

~l, lZf.I

:U21

:I,Hii

:I,1:1S

:1,142

:1,122

:1,1l7

:l.l4,'
:1,1,,1

i{.Hit,

:3,124

a,Ili

:l,142

;;,1;")0

:1,] 27

il,120

:1,124

3,140

:1,124

:1,1,,0

:1,128

:1,124

3,186

3,IB:-3

:~, Inn

8,130

3,1'44

3,l(10

:1,147

:1,l'G4

3,nn

3,140

3,172

:3,174

:1,11S

3,042

:l,l "it)

:~,214

:~.17(1

3,127

a.p:l

:1,lIS

:1,121

3,087

3,120

3,lsn

:1,233

:~;21(j

:;,2'1n

:1,22n

23 1

21 2

23 .~O

1 4;)

o ];,

a,017

2,0"i8

3;022

2.D07

:1,02;)

23 '0W

I flO

2 I;)

:J ,,8

:1 :10

109

2:iii

194

33D

201

'22

23

24

. 25

t, ,

, '
:~,1l7 3,117 2~1l7 :J,121 3,141 3,135 3,125 3,111 3',1'31 3,l'2G) 3,ltO :l,:wn 24-2 3,042 310 HH 20

::,llR :-~,123 a,1.24 :~,121 I :1,125 3,128 :3,137 3,142 :~,l:l() :1,l'2:J 3,122 3,lHO 22:) 3,0!)!) Ii 45 74 27

::.l10 :~,ll:-~ :J,1l7 3,118 :~,f18 :1,125 :3,12;'') 3,142 3,148 :3,123 3,12:{ :~,173 241) :3,998 ,212 7,) 2g

::,124 :1,12', 3,1~S 3,1:1" :l,qll :1,121 3'1:151 3,111 3,U7 ::1,14l1 :1,1~,,' :1.liG 129 3,089 4321 '8i 29

::.]~D ,:1,129 3,13:1 :1,1:17 3,133 3,137 3,12n :I,I:ll 3,l48 3,lS1 3,124 :1,206 2:148 :1,0·10 3 ,2 W6 'ao

~;;;;;:l 93,Si:1 n:l.8n;- 9:1,900 I n3,Si:l 9:1,~0- !):I.;;;;;-~:]'9S;;-r~;::~~I~);-;----------'---------

-----.1-:----.. -------- ---- - '
:J,120 :~, 12i1 :~,12n 3,130 :J,12D

, .
3,128 :1, l31 3,13:1 ,3,134 :1,124

6624-1'



·146

. In gamma,

AU.STMLASIAN ANTAROTIO' EXPEDITION:

HORIZONTAL FORCE':"MEAN

"

..

I
Ih.. \

-

I
I

. Day. oh. 2 h. 3 h. 4 h. . ;; h. o h• 7 h. _8 h. ' 9 h. 10 h. 11 h. .12Ji. .13 h. .14 h.

, .. I

1 3,182 3,144 3,073 3,142 3,211 3,028 2,922 . ' 2,904 3,008 3,037 3,079 3,IM 3,130 3,141 .3,150
2 3,112 3,089 3,003 3,007 3,071 3,090 3,108 I 3,096 3,112 3,108 3,112 3,l1il :J,107 3,110 .3,110
3 3,090 3,073 3,085 3,110 3,098 .3,083 3,078 3,llO 3,ll7 3,lln 3,H7 :1,110 3,120 3,128 3,121
4 3,099 3,100 3,095 3,007 3,008 3,080' ·3,094 3,103 .3;114 3,092 3,101 3,ll7 3,ll2 3,130 3,llO
5 3,102 1. 3,115 3,1l0 3,1l0 3,082 :J,085 3,049

,
3,003 3,088 3,106 3,110 3,115 3,112 3,ll8 3,ll91

0 3,131 3,156 3,156 3,091 3,091 3,lll 3.099 I 3,lll, 3,122 3,llO 3,100 3,ll2 3,llO 3,121 3,ll4.
7 3,092 3,123 . 3, IOil'- 3,138 3;125 3,107 3,089 3,109 3,lll 3,lll -3,iI3 :1,112 3,112 3,ll3 a,123
8 3,07'0 3,044 3,055 3,070 3,0:18 3,014 a,071 3,078 3,088 3,090 3,090 3,101 3,118 3,149 :l,136
9 3,099 3,080 3,000 :J,092 :J,099 3,005 :J,081 3,122 3,080 3,090 :J,097 3,110 :1,115 3,11l 3,121

10· 3,U5 3,1:J0 :l,105 :l,103 3,095 3,059 3,004 3,070 3,on :1;079 3,085 :J;102 :l,102 3,108 3,114

II 3,014 3,080 :J,1I5 3,1:J8 3,000 :J,009 :l,094 :l,092 3,115 :l,1I2 3,109 :J,109 3,114 3,134 3,135
12 3,117 3,187 3,101 3,151 3,107 3,000 :l,044 3;058 3,073 3,on 3,088 :J,109 3,119 3,124 3,121
13 3,069 :1,024, 3,010 2,996 3,020 3,043 3,082 :J,078 3,090 3,071 3,088 :J,112 :l,098 :-},120 a,llu
14 3,107 .3,100 3,077 3,043 3,034 3,024- 3,023 3,0:J2 2,995 3,049 3,090 3,104 . :1,131 :J,145 3,138
15 . 3,014 3,038 . 3,048 3,05:J 2,985 3,027 3,037 3,068 3,089 3;006 3,103 3,121 :J,149 3,2I:l 3,109.
10 3,057 3,015 3,067 3,087 :J,074 3',0\)5 3,087 3,075 3,075 3,093 3;092 3,107 3,110 a,124 3,115
17 3,040 3,0·12 3,007 3,033 2,986 3,081 3,061 3,055 3,078 3,084 3,086 3,122 3,111 3,115 3,1l0
18 3,092 3,098 3,109 3,093 3,107 3,117 3,1l7 .3,1l1 :J,i05 3,082 3,094 a,108 3,1l1 3,.121 3,109
19 3,099 a,129 3,128' 3,145 3;HiO 3,134 3,li4 3,100 . 3,104 3,i07 2,104- 3,Ll7< 3,1l7 a,I:l8 :1,1:10
20 3;OlJ8 3,107 3,J08 :1,121 .3,'13lJ 3,098 3,105 :1,099 3,105, 3,1l7 3,ll4 4-,117 3,1l7 3,117 :1,114

. 2L .3,2~5 . 3;028 :.. :1,027- . 3,049 a,OIO 3,O4!l , },090 3,099 :1,108 '3,121 3,1l8 3,1l8 3,114 .'l,12G 3,132
22 3,095 :J,IOO :J,on 3,1l1 3,09:1 3,09(1 3,084 3,087 3,1l1 3,11.3 :1,115 :l,121 :~, 112 :1,114 3,107
2:1 .:J,224 :1,185 :l,1I8 3,lU4 3,160 :1,1l0 3,117 3,105 3,124 3,112 . :l,ila :1,117 :l,1I7 3,124. ;{,1l5
24 3,105 :1,116 :J;1I8 3,I:J4 :J,1:J7 a'-II 6 3,1'06 . 3,105 3,116 3;121 3,1l1 3,1l6. :Ul7 3,122 3,118
25 :1,082 3,0117 3,048 3,030 .'1,077 3,imo :J,104 :J,120 :J,130 3,111 3,113 3,126 3,12G 3,125 3,120

20 3,122 3,1l7 3,101 3,llO 3,111 3,118 3,101 3,091 :1,108 3,10;; . 3,124 :1,114- 3,113 3,121 3,ll7
': 27 3.131 3,1,;0 :1,116 :J,090 H,05:l :l,OC)(J :l,Ofi6 3,07:1 3,106 :1.l1O 3,lHi 3,114- 3,124 :J,1:12 :J,I:H
:; 2S 3,111 :J,08;) a,08.~ , :l,Of;2 2,970 :1,0(12 3,0112 . 3,0"2 :J,ono a,OSH :l,lO:J :1,11 iI :1, lUI :1,112 :1,laO
~1 20 :J,077 :1,080 :J,068 :1,021 ...a,1~6 :),122 3,120 3,1'09 a,12fi :1,12:1 , :J,lIll 3,~17 ::,114- :J,1I7 :1,11\)

::0 - 3,102" :l,-Ion :J,1l2 . 3,1'14 :J,1"07 :J,lla -3,100 ' :1,101 :1,111 3,111 :J,lIa :l,l1:! :l,llfi . :l,12:J :1,122
31 :1,094 :J,142 3,128 3,1l:! . 3,113 :J,1l2 3,102 3,101 3,120 3,i J8 3,119 3,119 3,122 a,145 3,151

96,173.1
I I

9,3,597 1

I
95,491 I I I I

Sums 96,065 I 95,757 95,904 1 9;;,530 I 9",643
1

96,009 96,023 96,235 96,523 I 96,020 96,939 I 96,845

!
Means 3,103 3,099 3,080 3,004 3,084 ~,082 3,080 3,085 3,097 3,098 3,104 3,114 :l,1l7 3,127 3,124 .

I..._-



f' TERRESTRIAL MAGNETISM. '147'

HOURLY VALUES-G.M.T. TABLE XVilb-7.

OCTOBER, 1912:

I
'- I21 h. I 23h. Time: Range.

: 1

, 2'

3

4

5

I 53 04

1 47 .148

4 2 121

5 55 1 114

2,000 I h~;~ '444 1

a,045

3,027

3,033

3,038,

Min.Time. I

I i,.m.
3,344 3 33

3,130 21 42

3,175 23 42

3,154 12 57

3,152 ·2 15

3,102

3,106

a,l11

3,103

3,108

3,112

3,000 '

3,000

3,102

3,131

3,121

3,103

3,000

3,007

3,114

3,127

3,122

~,004

:J,Onij

3,124

3,131

3,122

'3,117

3,104

3,126

3,113 3,125

3,117 3;122

3,128 3,142

3,112 3,114

3,120 I. 3,110.

3,114

3,116

3,1)5

3,121

, :l,ilO

3,i2o

3,110

:l;122

3,116

3,120

3,lln

3,125

3,121

3,117

3,120

Hi h.

3,165

3,126

3,121

3,116

3,126

15 h.

3,13!

3,150

3,132

3,115

3,115

3,122

3,121

3,117

3,116

3,111

3,13:l

3,115

3,];22

3,lon

:l,137

3,i:l1

3,115.

3,12()

3,112.

3,110

3,127

3,114

3,110

3,116

3,113

:l,123

3,110

3,118

3,~27

3,111

3,133

:l,1I4

':l,122,
:l,100

3,004

3,111

3)00

3,104

:l,11I

3,063

3,107

3,065

3,000

3,103

3,061

3,on2

3,076

3,onO

3,115

3,014

3,118

a,1I2

3,005

3,102

3,006

3;20n

3,173

3,153

3,144

:l,15O

I 45

14 48

o 13

21 54

17 5

3,060 ,3 00

3,033 23 55

2,086 1 25

3,91a 2 45

2,?01 ',2a a7

140

140

167

131

168

6
,. 7

8
{ 9

(10

3,i71

3,120

. 3,122

3,140

3,151

3,W2

3,124

3,lon

3,167

3,151

3,162

3,123

:l,121

,3,201

3,160

3,141 '

3,118

3,122

3,154

3,181

~,161

3,107

3,120

3,161

3,172

:J,141

3,008

:l,1I0

3,147

3,122

3,137

3,104

3,116

3,157

3;OQ5

:l,084

3,120

3,009

,:l,107

:i,080

3085

3,OSO

3,1on

3,084

3,060

3117

3,060

3,107

3,014

3,057

3,118 a,218

3,107 '3,22~

3,087 3,U4

3,000 3,220

3,000 3,241

15 33

I 18

HI 58

16 42

12 54

2,002 '0 10 : 226'

a,Oal, 4 20 103·

2,!)84 "2 ~5 163·

2,968 8 15 252'

2,030 4 18 '311,

'Il

, 12

13
, '14

3,143

3,117

3,118

3,l2G

3,125

:1,134

3,111 I
3,lon

3,120 I
3,126

3,136

3,124

:l,1I6

:l,130

:l,la;')

3,116

a,138

3,112

3,122

:1,143

3,111

a,125

3,114

3,120

:J,IS5

3,005

a,150

:1,110

iJ,llS

:l,161

:l,092

3,126

3,115

3,121

:J,I05

3,136

3,082

3,194

3,lon

3,205

3,006

3,006

~:T05

:1,116

3,186

3,040

3,002

3,090

3,onS

3,225

3,on,7

3,088

3,108

3,121

3,133

3,104

3,150

3",lU9

3,150

3,:l01

21' 50

20 15

1'38

'3 42

2a 42

2,~70

2,1370

3~047

3,078

3,9~3

1 12:

235

2-58

23 ;10

4 53

10,1,

189·

122: ,

SI'

288

:-~G, =
',17

: 18 .• '

'10

'20

3,122

3,160 22 12 2,084

3,1:17

3,120

3,122

:1,121

3,117

3,1:l0

3,11;",

:1,1:l2

:l,121

3,117

:J,128

3,114

:J,1:10

:1,12:l

3,120

3,1l4

3,130

3, \:10

3,\1lJ

3,134

:J,13:J

3,141

:l,140

:l,1:J0

3,148 .

:l,141

3,i23

3,125

3,12:l

3,163

3,177

:l,1I2

3,m
3,1:10

, 3,148 ..
3,226 :1,216

3,124 3,114

,3,117 3,107

3,157 3,1,14

?,095

:1,224

3,105

3,082

, a,122

3,108

3,123

3,129

3'
IlO II

3,110

3,308

3,270

3,283'

3,17G

o 2 2,002

22 21 3,045

o '3 '3,066
I·

(2 14 3,077

3 15
2 45

4 42

24, 00 I
2 ?O

:1l6

225

217.

00

185

21
, 22

, 23

24

25

-, ,

31

: 26

'27

; 28

, 20

, 30

3,121

3,1:14

3.152

3,144

:1,120

3,105

3,124 3,126

3,~32 3,l20

3,126 3,1:")3

3,131 3,134

3,128 :1,14:1

3,11:~ '3,lon

:1,117

3,137

3,f30

:-l,129.

3,120

:J,12l'

3,IlS

a,138

a,130

3,120

:1,108

:1,112

:1,115

3,142

3,1:14

3,113

3,138

,3,12i

.

3,110 3,1121 3,106 a,131 3,114 3,165 I 5, 3,072 2 GO "0:1

3,122 3,\20 :1,136 :1,I1l 3,115 :1,184 0 55 :1,938 I, 4 5 146

3,llti . . 3,092 :-J,088 3,077 a,on!.) il,ISI 19 40 2,885 4 2 296

3,153 :l,lDO :1,125 3,102 :1,1l5 :1,,201 21 38 2,08n :1 12 215

3,107 :1,901 :1,onO 3,004 :l'1l4j3,Ln8 3·37 :1,07~ 21 48 1126

:1,007 3,106 3,086 3,10.7 :1,116 a,174 13 50_ 3,078 ,. 22 55_,~~~

1-0,-7'-0-34-:1--0-6-'9-1-4-:1-,-90-',0-0--'0+1-0-.6,-0-18-:1--0-7-,0-4-5-1:,-'--0-6-,-01-7+1-0'""'6-,8-3u-"r~0~1~6,a20 -:u;;I--------,
-- I

3,130 ~,126 3,120 3,126 3,130 3,126 3,124 3,117 3,107 3,100

,.
" '



In· gamllia. !

AUSTRALASIAN ANTAHOTlO EXPEDlTIO:N.

Ho~nZONTAL FOIWE-lIiEAN

, .

Day; o h .. 1 h. 2 h. 3 h. 4 h. 5 he oh. 7 h .. 0 8 h. nh..·

I

10 h. II h. 12 h. I~ h.. 14 h •.

00

J

. . .

1 3,107 3,088 3,075 3;021 3,044 3,030 3,057 3,053 3,071 3,087 :J,079 3,110 3,112 3,134 3,121
I

2 3,070 30,70 3,052 :-3,026 3,021 3,011 3,040 3,032 3,053 3,079 3,084 3,1101 a,lIl 3,lHi a,100

\ 3 3,110 a,134 3,100 3,070 3,075 3,004 3,095 3,082 3,1l5 3,102 3,121 a,124 3,112 3,120 . a,12a

··4' 3,100 3,107 3,J5S 3,171 3,130 3,125 3,115 3,008 3,I:J3 3,1l4 . a,1l4 3,121 3, 112 3,l22 3,111

.. 5 3,156 3,130 3,112 3,Il4- 3,IOG 3,140 3,133 3,1l0 a,lll 3,108 3,115 3,l16 3,104 a,IH :l,lla

6 3,008 3,080 3,1l2 ~~, III 3,034 3,05S 3,008 :3,071 3,OGO a,OGij 3,082 3,OS·1 3,100 . 3,113 a,131

7 3,OS8 3,094 :~,O57 :1,0:31 2,n81 . 2,!)!)1 3,003 3,027 :~,04S :J,OOO :l~O75 .3,00G :J,I04 3,120 :;,112

:8 3,086 3,004 3,127 :1,1l2 3.1O:J :1,103 3,008 3,OfJO 3,075 3,078 3,OnG a,IOO :1,1:13 3,lf.i4 :;,148

9 3,084 :{,122 :~,14;:) 3,170 ;{,li34 a,148 ;', llO 3,117 :J,IM :1,104 ;{,109 a,IOO 3,l07 :1,107 3,122

"10 I ~,259 3,240 a,118 3,070 . 3,082 :I,OIG a,002 :1,033 2,fHli :',O<!4' ;'l,Gin a,osn 3,II·J :3,17·j :J,14a

II 3,1l3 3,OGO :J,005. 2,020 2,~)Q:{ 3,OS8 2,078 2,!HJ7 2,onn :~J028 a,oos :1,101 . :;, ItiH 3, t.l (i :l.l1fJ

12 3,101 3,074 a,OOfJ 3,044 :-3,074 :J,105 :),IOS 3,IH, 3,01'2 :1,12:3 :1,107 :1,107 :1,102 :1, 100 :1,100

'13 3,000 :),004 :3,lO7' B,097 :{,Oi;i:3 3,103 3,OU(; 3,037 3, lIJl a,IOI 3,IOG :I,IOG 3,100 a,ll! :l,107

14 3;008 3,10:1 3,072 3,002 2,fJUI a,078 3,12S 3, l:J:! ;', III :1,114 3,100 3,i:n 3,IGi) iJ, loSt') :_~,217

·15 3,178 3,228 3,173. 3,12;') . 3,OJO .3,0:n :J,oun 3,13'.1, 3, ll,~ 3,127 3,133 3,lIG ~~,120 3,110 3,11.2

,

!G' 3,10\' 3;05:1 2,044 2,9r)g . :J,G7G. :;,045 :J,O\O ·:J,OSo/. :I,OiJ4 :3,122 3,1:>4 3,101 :3,lJ:i 3,11l 3,1.10

17 ·3,194 3,lOfJ :1,082 ~,Of)7 :l,OfJiJ :1,OS7 :J,m):1 a,IO:1 3,on7 3,ll4 3,120 a,127 :1,140 :~, l:~;i :1, 1:11

.18 3;232 3,lH4 3,107 . :1,OG8 a,115 3,OSI 3,100 ·3,077'" :~,O87* a,ous :1,108 :',,10"; a,ll:1 :~,12n :~,UH

·19 3,000 a,oou 3,06G 3,1;')0 3,143 :1,OSfJ :3,000 a, lIJ2* :1,lO3' 3,10:3 3,101 :1, II 0 a,IOS :3,102 :~,OS7

. 20. 3,078 3,130 :3,012 :3,0:17 :1,OOl . :3,OU2 3.037 3,OU5 3,091 a,OD3 3,087 :3,112 3,10iJ 3,10;"'; a,\I\)fJ

21 3,075 a,os,1 3,OU2 3,IIS ':1,120 3,121 a,108 3,101 3,10U :J,lIJl :3,OUS :1,101 3,OU3 :1,1.03 3,m);)

22 a,102 :J,07U :1,081 a,107 13,llU 3,122 3,1;12 . . a,125 r a,135 :3,127 3,m)2 3,121 a,Il.1· 3, liIO 3,I-Hi

23 3,08·1 :1,058 2,OSU 2,9fjG 2,n26 2,\)3:3 2,05;"') :-~,O3:; :1,080 :1,O:lS :;,OS2 :I,lll :I,OOS :1,108 a,ons

24 :I,OOU 3,170 3,022 ,
:!,~35 2,9;')3 3,O2:~ :l,OU7 :3,040. :1,044 :1,O5!) 3,082 3,077 3,095 3,087 3,on7

25 :3,101 3,114 3,112 3,OUS 3,110 3,100 :3,110 :1,000 ::,105 3,ODti a,0iJ4 3,101 :I,Oi)O :{, tI7 . :J,108

0

2G 3,08D 3,055 2,U!J5 2,UUO :1,10,1 . :1,\05 3, lIJO :~,O45 :;,13li 3,144 3,OUU; 3,082 3,0\);'') :1, 101 :3,107

. 27 3,080 3,141i 3,130 :I,ISO a,IUO 3,157 3,1:n 3,IM ! 3, 112 :J,lIU 3,100 3,10:] :3,112 :1,148 :J,11;")

,28 3,180 :1,131 :1,130 a,2LU 3;um 3,1'12 a,IIG :1. 104 1 a,Oil·1 :3,OU5 :3,OU;"; :I,ooa 3,O!J4 3,OB::; a,of);';

29 3,075 3,1l1 3,OUU 3,124 3,125 3,121 :3,12S 3,122 . 3,120 3,107 3,102 3,O!J5 . 3,OfJ(i :1,on4 :1,000

30 3,087. a,oiU 3,OfJ2 3,147 3,154 a, liS 3,lIfJ 3,10G I 3,1l3 :1, I \Iol 3,102 :J,ODI :3,071) :J,080 :1,087

Sums 93,516
I

D3,3:Jl
I

92,480 \)2,347
I

02,:;2:-3
I

D2,5Sj· iJ2,430
I

U2,4-DO I
U:'>,70U I !J2'S53·1 il2,!)(l7 1 il3,101 I n3,3101 n:I,JH I n:J,.;04

_._---
I

I
1-.1--1--

1
------.

,".""' I '.'"' "". '. '" I ,.mMeans 3,117 3,111 3,083 3,078 3,077 3,080 a,081 :1,OS3 1:';,000 3,00;3

.

-_.-
• lutCl'IJOh\tccl; cur\"c :3mo~th.



HOURLY VALUES-~G,M.T.
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TABLE XVIIb-S:

NOVE~IJ3J~R, 1912. '

15 h. IG h. 17 h.

I
IS h.

I
IU h. 20 h.

I

21 h.

I
22 h, 23 h. 24 h. :Merm :Max. I.Time. I~ ~Iill. I' Time. [RlUlgC./ Day., for Dtty

.,

h. m. 11. m.,
3,1:13 :~,J 31 3,131 3,110 3,125 3,lIG 3,100 3,080 3,081 :J,070 3,002 3,IG7 I 55 2,006 5 :J8 201 I

.3,115 3,111 3,127 3,1:J3 3,14U :J,1I3 3,111 3,100 3,143 3,110 3,080 3,170 22 45 2,083 :J 45 187 2

3,lj7 3,132 3,133 3,15li 3,10<1 3,IG8 3,100 3,155 3,1.18 :J,IOO 3,121

I

3,180 ' 10 20' 3,040 3 20 131 3

3,117 3,1l2 3,IIU 3,118 3,120 :~,12~ 3,152 3,Iij(j 3,IIS "3,156 :3,125 3,lD2 2 2:; 3,070 22 54 113 ·4
3,00S

"3,lH) . 3,1i.lO 3,201 3,1,)-1 :1,114 3,104 3,OS3 3,110 3,085 3,H!) 3,235 17 10 3,000 22 50 IGU 5
. I

3,145 3,12u 3,110 ~~, lOa 3,105 3,OD2 3,07,1: 3,122 3,'llG 3,038 :3,037 3,100 15 35 3,04] I 30, IIU 0

3,105 3,105 3,105
I

3,115 3,093 3,100 3,113 3;107 3,OSU 3,080 3,07li 3,13:3 12 55 2,!)UO 3 55 173 7

:l,IOI :l,I:lI 3,122 3,122 a,125 3,1I:J 3,115 3,120 :l.177 3,08'J 3,110 .3,200 2:l 2 3,03-1 23 59 100 S

3,120 I :l,1I0 3.110 3.120 a,128 3,125 3,17.3 3,2:J1 3,21U 3,25!J 3,135 :l,2UO 23 :l0 :1,0:14 0 I 256 0

:l,140 3,15!J :l,1'1S :J,140 a,Ia5 :l,141 a,147 :J,097 :3,tl2 :l, ll:l :l,IOS a,301j 0 3S 2,1)48, 5 15 :l5S 10

i
:l,147 :l,lm a,1,J8 a.121 .3,105 :l,10S a,IIS a,IO:l 3,105 3,101 3,07:J :l,107 IG ;;;.l 2.S00· ·2 .1;) i107 11

3,107 :J,1I0 ::~,1l5 3,1:10 3,1~37 :l,II~ a,lOI 3,120 3,OU2 :I.OUU ' :l,104 il, lGG I 3iJ 2,U1J4 .2 4S 172 12

, 3,115 3,112 ~,1l5 :J,llU 3,]25 3,112 a,1I0 3,001 3,088 a,OU8 3.loa :l,laU a 10' a.018 a 48 121 liJ

a,2~33 a,180 3,127 a,OSI 3.110 a,141 3,252 3;158 a,070 a,17S 3,12U a.:l[i8 ~I 10 ~,024 4 15, M4 H

3,115 a,110 3,1221 3,138 3,1~8 3,179 a,~OI 3,2-10 3,2U'1 3,1U1 a,lau a,aOI 2a 15 3,000 4 ~O ;JU5 15

:l,10S . ;-;,llG :1,102 3,124- :;,122 :1,188 :;,]77 a.174 3,108 :3,lU'! ::f,103 3.a24 0 20. 2,825 2 ::m 400 16,
3,1:32 :3,12U :1 l 120 :l,1I0 3 lal' .:3,202 a,IS5 a,101 :l.IG4 3,232 3,12U a,:107 2:1 ;");) 3,0:32 I :)S 275 17

, '
3,1](i 3~ 122 3,15'1 a,158 a,14H 3,1'72 :3,185 , :1,100 a,1l7 3,000 3,125 :J,:J21 0 25 3,032 2:; 52 28n ,18

:~,12n 3,155 3,]25 :3,115 3,10G 3,]37 a,};")3 3,200 3:,133 a,07S 3,117 3,241J 2:? 25 3,0:32 0 15 2]7 10

a,I04 :J,IOi :l,tH 3,105 3,134 3,151 a,I58 a.151 a,OUi 3,075 :3,m)!J :3,~17 1 1 2,!JUIJ 1 ,15 U8 20

.. i
3,1][) 3,107 3,118 3,1l!l ::':,13;3 a,lau a.](iO a,104 3,15G a,102') .3,115 I a,I81 22 50 3.010 0 I l:l8 21

:3,1,)0 3,l25 3,H·t ::':,105 a.104 :-3,102 3,082 3,074 a,081 ' 3,0841 :J,Il'l 3,221 ,) " 3,0:)3 '0 35 IGS 22.,
:l,Il:J :J,101 3,108 3, U:J 3,15·t 3,un 3,137 3,103 3;120 :l,OUO 3,000 3,170 ')" :5. 2.81iO 4 41) aOI 2')

.....OJ "

3,OHZ 3,m)7 3,100 3.121 3,104 a,lOO 3,00:l :l,OSU a,078 a,lOI 3,073 3,224 I 10 2,SUO :l 15 aM 24

3,107 3,O!J8 a,lOO a, III 3,118 :l,I:lI 3,120 a,lOO 3,078 :l,OSO 3,10G :l,I:n I 2 a,050 22 50 72 " 25

:l,l00 :J,ll:-) 3,113 3,127 :l,J;JO 3,157 3,130 :3,073 a.osa a,mw 3,OUU 3,274 4 4i, 2,03U I 50 I a:J8 20

:1.140 3,lr;2 :l,1:~7 3,llU a,I"O a,I88 3,IUU 3,202 a,IO,1 3.180 3,144 :l,:llS :l I a,04U 0 IG 2nD 27

:l,OU:J :3,OU:l' 'a,104 •:l,ll:l :J,I:li 3,14-5 3,142 3,1:37 3,08U :~,O75 3,11U a,:144 2 42 ' :J,01l 1 2;3 3:l3 2S

:1,100 a,ouu ':l,IO~ 3,UL) 3.1:10 :3,1:n a,II0 3,115 'a,OSi 3,0~7 a,lOU 3.14:J .7 2,3 :3,0;31 2:3 :10 U2 20

:l,100 a,ouo :l,OOO :3,0\)2 . :J,080 :J.bfn :l,000 :l,Oil 3,0;')5 :J,OOI 3,006 ·a,U)4 :J 40 :3,05:; 22 4;; 141 30

I.

, '--1----'-1-.-
n:J,72iJ 0:1.017

I
<)" 0",1'1 U:l,G31

I
0:1,8.24

I
!H-,044 04,la4 Oil,DOO

I
o:~,;'jnl I 0:),470 .' , •. ", -

3,124 3,122 a,121 :-3,121 ' :J,127 3,135 3,138 . :l,la2 . 3,120 -,3,116

,
. ,



!5.Q 'AUSTRAI:.ASIA:N", ANTAI¥JnC EXPEDITWN.

HORIZONTAL FORCE-· ,MEAN.

, In gamma.

Day: o h. I h. 2h.

I
3 h.

I
4 h.i 5h. 6h. 7 h. 8 h. I 9 h. lO h. II h. 12 h. 13 h. l4 h.

I

°1 l
°2

!3

°4

°5

°6

*.7 Instrument iuterfercd with.

°8

*.9

0·10

°U

°12 )

a,ll4 I'13 3,128 3,125 3.108 3,105 a,137 3,121 3,ll4 a,110 :1,1I3 a,109

H 3,088 3,092 3,096 3,070 3,.066 3,066 a,j09 3,9?'1 3,091 3,050 3,086 3.092 3,104 3,105 3,110

15 3,101 '3,090 3,077 3,090 3,099 3,0.70 ,3,069 3,OS3 3,Og2 " 3,057 3,006 3,090 3,1~~ 3,100 3,10·[
, ' . ,

: 016 Ill~trumcnt i':lterfere~l wii.h.

a,1I2 a, 1I9 3,122

:1,lO7 :1,179 3,IGn

:1,133 :1,la5 3,U7

3,127 3,131 3,125

il;llG :1,140 3,117

:1,110 a,1I6 3,120

3,11;; :I,11:1 a,11O

3,110 3,12G a,131

a,I:J:l :1,1:15 :1,149

:1,104 :l,109 3,100

:l,OS7 :1,092 :l,On7

:1,094 :1,097 3,117

:1,096 a,lOO 3,10·1

3,112 3,122 3;.1 Hi

:1, lIn :1,108 3,110

4 . 5G,lOl ~G,142 ;JG,140

1 :i,llO,7 a,1l9'0 3,IlS·!!

2

2

9

o
o

2

9

7

9

1

4

S

-1---1------

'17 ... .. , ... ... .. . ... ... ... .. .0 3,096 3,106 3,10
'I~ 3,100 3,130 3,107 3,141 3,297 3,223 3,160 :1,134 3,129 3.lp 3,1:13 3,13
,19 3,200 :1,~93 :1,ll5 3,128 3,129 a,051 2,992 3,075 3,lll 3,090 3,122 3,12
120 3,152 3,142 3,1l7 3,1 il 3,202 3,231 3,21;) . 3,170 3,159 3,143 3,133 3,12

:
'21 3,035 3,093 :1,104 3,127 3,0:15 , . 3,058 3.045 . 3,101 :1,107 3.0S,; 3,090 :1,09

! '22 :1,192' , 3,112, 3,110 :1,141 3,222, I, 3.155 3,l49 3,108 3,120 :1,13:1 :1,096 :1,09.
23 3,180 3,139 3,073 3,llO 3,117 I 3,~5~ :1,120 3,129 3,105 3,102 a,1I7 :l,lO,

2~ 3,1:10 :1,)00 :1,IOS' 3,10~ 3,157 3,)40 3,l57 3,133 3,128 3.ll9 :3,120 3;1I

25 I· 3,m 3,133 3,100 3;000 3,1~2 :J~1l4 :1,097 3,OS4 3,115 3,11I 3,125 :1,11

:
20 3,162 3,pO 3,22~ 3,297 3,117 ' :1,120 :1,133 :1,l3O 3,129 :1,092 :"l,09fi 3,09

';17 3,08S ' 3,070 3,077 3,051' :1,095 3,124 3,080 :1,100 3,0,99 a,090 :1,OS6 3,OS
'2S a,07~ a,092 3,097 :1,090 3,OSa :1,OOS 3,059 3,074 a,OOl 3,0.00 a,070 3,09
2O 3,060 3,077 3,09l 3,069 :J,04l :1,0.64 3,OSa 3,QS5 3,071 a,069 3,072 3,OS

,ao 3,lO4 3,090' 3,095 :J,UO 3,l03 a,oso 3,932 . ',2,996. 3,922 2,9!)6 3,970 3.l0
. 3l . 3,0,87 :1,9°7 3'OS~ 3,033 :1,070 . 3,OSl 3,OPO 3,070 a,043 3,055 a,062 a,09

Sums. 40,899 40,8041 49,790 I' 49,S64 53,lO3

I
52,936 52,7l0 1_52,643 _52,70~ _55,5941_55,787 . __55,87

---,--------- .

3,lOO'5)JH..ns 3,IlS'7 3,U2'8 3,U2·3 3,UO·5 3,123'7 3,ll:1'9 3,10H· 3,096'0 3,OSS·O 3,099·3 3,1001'

I I...

• InsU'umcut interfered with.



HOURLY VALUES-G.lILT.

TERRESTRIAL MAGNETISM;. 151

TAB;LE XVIIb-V.

JANUARY, 1913.

115 h. 110 h. 17 h. 118 h.

.-'-~--'--

10 h. I 20 h·121 h.' 22 h·1 23 h. h I·Mean24 • for Day. Max. Min. I Time. Range. Di1y,..

Instrument interlerod with.

h. m. h. m..

r *1

*2 .

*:1

*4

*s

3,1\4 3,114 3,116 3,120 3,136 3,12il 3,100 3,090 3,086 3,088 ... 3,153 1031 3,004 2352

3,121 3,136 3,122 3,118 3,107 3,133 3,096 3,0'91, 3,143 3,101 3,008 3,100 2250 3,011 4 33

3,122 3,123 3,11.8 3,114 3,110 3,120 3,118 ... ... . ... ... 3,171 11 57 3;030 5 13

Instrument intoi..'fcrcd 'vith.

:1,131 3,~,U 3,133 3,127 3,140 .3,154 .3,175 3,141 I 3,107 3,DO ....
3,~'~0 I

... ... ... I

3,174 3,t'Un 3,180 3,137 3,138 3,102 . 3,176 ·3,248 3,173 3,206 3,160 '415 3,073 o 03

:3,123 3,130 :1,130 a,l44 3,123 3,129 3,101 3,205\ 3,160 3,152 :1,123 3,353 I 0:3 2;0.18 5 55

3,141 3,150 :J,IG2 3,153 3,132 , 3,117 3,108 3,12.i 3,073 3,035 3,144 3,265 4 45 2,\)55 2337
I

3,115 3,130 3~124 3,126 3,108 3,102 3,114 3,100 3,181 3,102 3,106 ·3,23G 23 55 2;081 ·403

3,177 3,174 3,170 3,144 3,120 3,110 3,145 3,182 3,107 3,186 3,142 3,250 3 48 3,084 1 00

3,117 3,1l5 3,121 :i,132 :J,12:1 :1,126 3.135 3,117 :1,114 3,1:10 3,120 3,202. 23 1:1 3,039 2 10

:1,138 3,1:1:1 :J,148 3,152 3,165 :1,165 :1;148 :1,13:1 :1,128 :1,1l8 '3,1:16 . 3,109.! 3 15 3;084 o 49

~,155 ':I,136 3,143 3,1'16 3,155 . 3,166 3,216 3,207 3;133 3,162 3,136 ·3,265 21 30 3,047 3 05

.3,100 3,106 3,10.1 :I,106 3.107 3,108 3,114 3,125 3,139 3,088 3,126 3;347 I 3 12 3;045 42,:;

3,~O2 :i,103 3,110 3,1l2 . 3,101 3,101 3,087 :J,077 3,008 3,075 3,091 3,141 5 '12 3,017 :I 15

.:I,1l8 .3,101 :I,1I0 3,007 3,098 :~,O~IG 3,OSI 3,004 3,Oil 3,000' 3,086 3,123 13 iiI 3;041 22 Ii,

:l,107 :1,107 3,104 :l,100 :1,100 3;104 3,103 3,098 3,101 3,104 3,OSO 3,137 23 31 .,;019 ·3 4.5

3,1l1 .:l,ll:"l 3,1l8 .3,110 :l;ll:l :1,11\2 :l,h7 :~,122 3,OSO 3,OS, 3,000 3,101) 3 48 2;921 ·6 30

3,1\7 :l,IIS :1,107 :I,1l5 :1,1l7 3,1l4 3,103 :1,009 3,100 3,074 3,091 3,140 n 40 3,00S ·257

56,292 5~:3371 ~~'3~51 ~0'2501 56,20sl· 56~265 56,256 53,24-2 "~.I"~' 1----1

----'---

. .. . .'

.
.3,127'3 3;]29'8 3,12\)'7 3,125'5 3,122' 7 3,125'8 .3,125'3 3,131'9 3,12]'2

1

.3,116'1

.... -

l*12

89 13

158 14

141 : 15

'*16

.., 17

277 18

405 19

310 ·20

255 21

175 ·22

lu3 23

115 24

2lS ·2G

302 26

124 ' 27

82 .28

- lIS' 20

248 30

·132 '31

--



152

HORIZONTAL FORCE-lIJEAN

In gammo.

Day··1 oh..:11 h.
I,I 2 h. ~ h. 4 h. 5 h. I oh. 7 h. 1 8 h'. 9 h. /10 h. ill h. Uh. [1:1 h,

2

3

4

(;

6

7'

8.

\}

10

11

12

13

14

15

~,074

3,110

3,08i'

3,082

3,076

3,089

:{, 12~~

3,098

:1,100

3,147

:1,118

3,09fi

a,l:li

:1,10,;

a,227

3,094

:1,101

3,087

:1,081

:-::,080

3,102

:1,140

:1,088

3,liD

3,117

:1,112

3,ODO

:1.124

:1,1O:J

3,H32

:1,10·1

:1,11:1

:1,094

3,084

:1,070

3,1~()

;1,121

3,079

:l,I02

~.101

3,120.

:1,ons

~,009

:1,202

8,100

3,ll (i

:1,104

:l,ODS

:l,HO

3,1l2

3,lIG

:l,Of):j

:1,001

~,08:1

:l, I0;')

:J,123

:1,O;i()

:1,111

3,20:{

:1,111

:1,111

:1.102

:UOH

:J.Lj2 i

:1,100

:I,OS7

:1,044

:I.0!J4

:1,087

:1, lOS

:1,lG8

::,ODO

:I,lo:l

:~,077

:~,137

:1,113

:1,OG8

:1.101

3,100

:I,O!IO

:1,10!J

:1,0:1:1

:1,133

:1,102

3,122

:1,041

:1,1l4

:{,Ono­
a,05;,)

:1,110
-

:-;,080

:l,OG4

:-l,lOfi

3,120

3,081

:1.10S

8,OD:l

:1)10

:1,1L2

:1,100

• 2,!=HJ4

:1,1l2

3,OS4

:~,070

3,078

:I,OS';

:1,074

:1,112

a,OG~

:1,100

3,00,1 '

:1,10:1

:1, to,;

:1,002,

:J,OO!J

:l.OG!J

3,O~);,")

3,07:J

3,074

:J,Ll3

:J,OSI

:1,OSS

~, lIS

:1,080

:I,OSG

:J,OOI

3,08;)

3,09fj

:1,100

a,o;)2

:1,024

3,OSO

:I,OIS

':l,OS4

:1,000

3,OS7

:l,IlO

:l,O!J,;

:J,OSS

:-1,09,1

a,082

:1,O!JS

:J,IOO

:1,0,'0

:l,OH

:I,ODI

:l,O,;G

:1,0!J,;

:1,074.

:J,ODS

:1,OOS

:~, 1'0;)

:1,001

:I,OO!J

:1,100

:~,092

3,Ofn

:J,100

il,070

:1.0!J,;

~,117

:1,008

:1,104

:1,0%

:~,102

:l,oni
:1,100

:I,on,;

:1,104

:l,IOG

:1,10:1

:1,101

:1,lon

:1,0!);)

:1,10:;

:I,ll 8

:J,IO"

:1,101

:1,10:1

:I,O!J8

:1,101

:l,112

:l,104

:1,11:1

:::.112
:1,10:;

:1,101

:I,IOS

:1,007.

:1;110

:-1,146

:1,104

:1,100

:I,t04

:1,100

a,IOt)

:J,I~3

:1,101

a,12G

. :J.l22

:J,11:1

:J.104

:1,112

:1,111

:J,12:1

:l.lHG

:1,102

:1,1l0

:~,10;;

:~, 10;)

:1,117

:U17

:~,l02

:J,IHi

:1,108

:1,10,;

:1,102

:J,10n

:~,1 :J:l

:1,140

3,22f)

:1,IGIl

16

17

18

19

20

21

22

2~

24

25

~,128

~,1l:1

:1,100

3,105

3,072

3,081

:1,084

~,08,;

:1,080

3,070

:1,111

:1,119

:1.12:1

:J,anfi
. i~,07fi

3,07;'")

:1,090

:1,008

3,08;:;

a,oon

3,093

3,115

3,1:14

~,080

~,OGO

3,077

:1,113

~.IOI

:1,08!J

2,990

:1,12:)

:1,1L0

:1,101

:l,OG;;

3,0;i;"3

:1,104

:I,I:m

:I,ono
:1,101.

2.!l5G

3,OGO

:UOO

:~,I (i2

:J,O !l

:1,0'11

:I,ml;1
:-1,1 :!(l

:I.O!J,;

:l,lon

2,!J4:1

:I,OSO

:1,0!J0

:1. L1:1

:I.O:l!J

.3,ORR

:1,040

:l,IO!J

:1,OSS

:I,lOG

2,90,1

:1,100

:1,OSI

:1,10;,)

:l,onl

:J,OSo

3,0!Jn

:1,10:1

:1,07:1

:l,mm
:1,02J

:l,ll:1

:;,OD2

3,100

:1,100

:1.102

:1,000

~,09J

:I,OS7

:1,102

:1,OD7

:I,ll I

:J,07S

:1, Hl:)

3,lJ2

:1,102

3,095

:I,O!JI

:i,107

:J.l02

:1,071

3,10G :l,107

:J,o!JO 3,OS5

:1,007 I· :1,ODS

:J,087 :l ,084

:l,OHS rl,OB7

3,OS3 3,OSS

:I,ono :1, I 00

:1,10:1 :l,on"

:J,0!J2 :;,10:;

3,102 I· :l,Oi()

:J,llH

:1,00:1

:l,oni
3,00:)

:1,0!J7

3,08G

~,09!J

:I,on4

:l,on!J

:1,08·1

:J,124

:1,099

:I,IOS

:1,100

:::,092

3,OS!J

:I,onG

:1,OnJ

:;,09U

3,124

:J,l:n

:I,IOS

:1,102

:1,12l

:J,09G

3,OQ,1

:l,OBG

:1,on4

:-::,101

3,1:12,

:1,144

:-\,117

:\,lOO

:1,10S

:~,onn

:1,100

:1,0117

:i.ODS

:;,102

:1,1:14

20

27

28

:~,229

i~,or6

:1,107

3,131

:UOo
:1,107

3,003

:1.11-1

~,1l8

3,0;)0

:l,O!J2

8,107

:1,041

3,027

:1,10:1

3,OS:J

:1,04!J

;;,104

:I,IOG

3,OSS

:J;l07

:1,100

:1,10;)

0,111

:I,OS2

:l,l0:1

:I. lOS

3,001

:l,ono

3,10G

3,032

:1.107

:1,110

il,OD3

3,104

::)~ 1~l7

:1,108

:1,IM

:I,IlG

:1,100

:J,IOH

:1,120

:1,107

H,107

:;,120

Sums

Means

. 87,07;;-1 80,!J22T;:;;-1 80,SI:I I S0,441 8G,392 i~2T~~i 80,4,;0 I 8G;400 80,01:J 1-8~8051~~~!~-1-;~-;,-;;;;-

"">~ ,,"",:1 """",, ',W'" """" "'""::1"'"" ",00',",'"'' ",,,,:~:: ~, ''',:1 ',,",'" ',"" " "m, I
.



HOUHLY VALUES-·G.l\LT.

\' iTBRRESTRIAL ~flAGNET]SlL

. TABLE XVIIb-'-'-10,

FEBHUARY, 1913.

I' [;>h.

I
16 h.

I
17 h. 18 h. 19 h. I 20 h.1 21h. 22 h. 23 h. 24 h, I Mean I Max. ITime. I i\fin. Time.!Range. Day.

. for Day

3,121 I 3,1181' 3,1181 3,1121

I

h. m. h. m. .a,
3,125 3,114 3,112 3,108 3,104 3,110 3,106 3,154 4 56 3,0.').J: 3 30 106 1

3,107 3,llO 3,112 3,103 , 3,100 3,098 3,091 3;087 3,082 3,085 3,099 ~,154 447 3,056 9 14 98 2'

3,109 3,108 3,106 :I,I~GI :1,110 3,111 3,106
3'

099
1

3,093 3,082 3,096 3,119 3 54 3,047 5"57 72 3'

3,113 3,109 3,100 3,11:3 . 3,130 3,133 3,i21 3,082 3,007 3,076 3,102 3,139 19 52 3,056 23 32 83 4

3,113 3,119 3,114 3,114 :~)23 3,150 3,128 3,128 3,104 3,08>1 :3,115 3,173 3 :l4 3,061 I 22 112 5

3,104 3,103 3,108 3,106 3,125 3,127 3,125 . 3,154 3,121 3,123 :1,105 3,199 22 361 3,052 7 07 147 6

3,117 3,129 3,I:li; 3,ll9 3,114 :1,096 3,082 3,082 3,094 3,098 3,108 3,167 I 07 :1,035 4 12 . 132 7

3,113 3,128 3,144 3,121 , 3,100 :1, lIH :1, II I 3,102 • :1,103 3,100 3,098 ' :~,t50 17 20 :1,017 5 10 133 8

3,112 3,147 :1,144 :1.l03 :1,l08 3,105 3,131 3,1:;1 3,155 3,147 3,1l1i 3,241 o 51 3,047 :I 42 194 9

3,106 :J,107 3,107 :1,ll5 3,117 3,127 ,3,128 3,133 3,126 3.\18 3,109 3,]74 o 18 3,032 :1 22 142 10

3,11fi 3,105 :1,102 3,103 3,106 3,109 3,118 :i,IOG :1,098 3.095 3,107 3,138 21 31 3.072 2:1 56 66 11

3,ll2 :1,100 :1,100 :1,104 3,104 :1,108 3,105 3,160 3,IG6 :1,1:17 :l,098 :l,216 3.58 2,9:1:l :3 51 28:1 12

3,126 3,W) :l,1l9 :l,1I8 3,1:l2 3,140 :1,143 :l,150 :l,106 :l,105 :3,105 :1,170 21 48 2,965 8 28 205 1:l

3,128 :l,099 :1,100 :l,104 :1,11:1 :1,IlU :1,128 :l,140 :1,1;,4 :1,227 3,120 :1,:122. 1:l 4,; . :1,032 ;; :l3 2UO 14

3;128 3,119 3,109 3,115 3,119 :1,119 :J,133 :1,116 I· :1,116 :1,128 :1,11:1 3,290 2 43 2,995 8 20 295 15

;3,139 :1,133 3,109 3,111 3,112 3,122 3,[::;4 3,177 3,120 :1,113 3,118 :1,196 21 50 3,012 2 0:1 184 16

3,]25 :1,123 :l,1{)2 3,\04 3,120 3,119 :3,124 3,112 3,143 :1,160 :1,109 :1,19·1 2:l 25 :1,036 7 00 158 17

:1,098 3,102 3,112 3,107 3,101 3,101 3,108 3.091 3,084 :1,105 :1,111 3,250 3 24 :l,052 23 17 lU8 18

3,111 3,111 :1,087 3,089 3,084 3,128 :l,UO 3,105 3,070 :3,072 3,093 3,166 20 12 2,9S4 4 57 182 .19

3,108 3,111 3,116 il,121 3,120 3,119 3,114 :l,08,1 :1,094 , 3,081 3,004 3,133 18 12 :1,002 3 34 '1:l1 20

3,098 :l,093 3,100 3,090 3,100' 3,108 3,10:1 3,097 3,.080 3,084 . 3,089 ,3,127 2 40 3,014 4 38 113 21

3,098 3,108 :l,114 3,108 3,098 :),118 3,140 :),132. 3,137 3,08.; 3,108 3,161 20 37 3,057 o 49 1M 22

3,ll7 3,106 :1,093 3,093 3,097 3,112 3,114 3,106 3,073 3,080 :{,O95 3;125 20 :18 ,3,038 o 18 87 23

3,10t 3,099 3,097 3,100 3,100 3.100 3,089 3,089. ;{,O73 3,070 3,09G 3,118 fi Ii) 3,054 '2 08 G4 24

3,149 3,143 3,13;") 3,131 3,142 3,154 3,107 3,198 3,200 3,~29 3,007 I· 3,249 2;) 45 ~,9I2 3.25 337 25

3,142 3,108 3,104 a,105 3,104 3,110 3,084 3,080 3,084 3,096 3,094 a,189 Gil 2,989 . 3 20 200 2G

:l,11I :1,112 :1,1I2 a, III 3,114 3,llfi :1,110 :),ll4 a,007 3,\07 3,100 3,147 2 5G 3,007 a 41 140 27

a,IIU a,1I9 :1,1I~ :J,1L!) 3,114 :1,113 :l,1I0 3,10G 3,104 :1,09U 3,1l1 3,14:l 1 50 3;043 ·1 57 100 28

; --
87,2441 87,195

1 87,17°1.87,0471 87,121
1 87, 287 1 87,:l\U I

i
87'07~

I

87,280 I 87,IUI

I ,.w·,I,:",., I
3,115'9 3,1I4'113,l1a'4 3,108'~ :l,1I8'5 3,117·;j 3,109'9 3,fIO'8

. , .

. I
G624-U



154. AW;TRALAST/INANTAHono .EXpm)ITIOX.

HomZONTAL FOnOE-i\IEAN

In gamma.
·

.~ I q"i' ......
:1, IIi

h,127

:l,12·[ :1,[2,[

:l,I:I:I :1,12!!

:1,120

:1,11:1

:l,llS

3,000

3,101

3,165

3,1l0

1,
~'.

3

4

Day. I· Oh. 11 h, I 2 h.. :I h, .1 I!. 1 5 h, 1 li h, 7 h,·1 S h, D h. \10 h. 111 h. 112 h, 1 1:1 h, 114 h, I
--7-'---'--',--...,..;-...,..-.~----':"-!~---'--,---',~-;-~--+-----1--_:_-~_"':'--'----'---+----'-

I " I, 'I' I
3,000 3,IOG :l,ll:l' :1,104 :1,100 :\,102 :I,IO:l :1,O!Ji, 3,004 :UI1 :1,1];; :1,11:1 ::,Il{]

:1,10" 3,118 :l,10!J :1,114 :UOi :1,lon :l,O!!8 :1,004 . :1,OS" :l,ODi :1,000 :1,lll

:l,10i :l,IOi 3,11:1 :Uli 3,114 :1.lOi 3,lon :(,104 :1,10i :1,IOD :1,1l4 :l,lU)

:l,154 :1,1,16 :1,140 :1,I:li 3,OS" :1.0i4 :I,oon :l,094 :1,10S :1,124 :1,1:1" :1, l20

:~,l:W 3,LjG ':~;1:1;1 :1,14:~ :;,119 ':1,110 :1,118 :i,104 :3.100 :J,lOn :~,lt7 :1,12:3

:1,122 :1,110 3,114'

:3,0.')1 :3,0;);) :'l,ono

:1,110 :l,005 :1,101

:~,07!) 3,0;'17 . :1,07!l

:1,100 :1,115 . a,lI G,

6

7

S

10

II

12

13

14

:1,112

:l,OG5

3,100

a, II"

:1,104

3,000

:l,Oti7

a;OfHl .

iJ,121

a,174

3,120

:l,057

:~,O!l;".i

:1,080

:1.104

3,100

:1,08;,

. :1,101.

:1,112

3,IS4

:1,llS

:1,061

:I,OSI

:1,100

3,109

,
:1,000

:1,090

3,10(;

3,Oi4

3,17!l

3,122

3,OiD

a;OS2

:;,lO.~

3,lHi

:1;111

:3,081.

3,122

. a,OM

:\,142

3,I:m

:~,OF;:1

:i,OiG

:3,107

:-uo:~

:1,112

:~,077 I­

:Llln

:1,102

:1,OS4

:I,I:l4

:1,04;,

:1,080

:1,10i

;},122

:1,OiD

:1,07

:1,00"

:1,11:1

:3,100

:1, OS!!

:l,lOfi

:1,100

:1,100

:1,112

:3,10:i

a,IUi
:~,O.)2

:I,OOS

3,112

:-J,112

:I,lli

:l,004

:1,001

:r,122

:-J,07fi

:~,IOI

:J,O!H

:1,l1i

:-~, 112

:J,II7

:l,W;

:i,I:)4

:1,00:1

:1,113

::,001

:1,102

:3,102

:1,l1n

:1, II.)

:~, lID

:l,l1S

:1,14:l

:1,101

:1,110

:J,09n

:1,10:1

:1,109

:J,120

:Ul7

:l,I1S

:1,1'10

3, I;-1fi

:~,12!)

:l,120

::,O!JS

:1,10·1

:1.111

:~, 121

:1.11 S

:J,12ti

:J,121

:I,I:IS

:J,08i

:J,13t;

:UOS

:-J, 11:~
:1,11:l

:1,11!!

3,120

:~,120

:J,12:i

:1,lM;

:1,111

:1, lIS

:1,11:1

:l,122

:3,112

:J, l2l

:l,ll!!

':3,122

:J,122

3,17il

:~,12:1

16

17.
IS

19

20

:1,09:1

:1,114

3,109

3,122

3,102

:1,101

3,07:{

3,102

:~,105

:1, lOS

:1,101

'3,070

:~,08fi

:1,104.

:3;125·

3,0:n

:1,094

.:1,112

:1,OiO

:1,141

)1,0,,0

:;,071

:1,100

:1,0:38

:l,l:-Hi

:~,Ofl2

:l,07ii

8,093

:1,0;'):3

:l,112

:1,OD4

:!.OSi

:1,100

:'3,079

:l,l13

:1,OSi

:l,QS2

:l,OSS

:1,074

:1,105

:l,OS!!

:1,OG2

:l,006

:l,OiO

:1,OOS

:\,Oi4

:1,03S

:1,1)!)!! .

a,onri
:1,IOi

:I,OS4

:i,Ofi!)

:-1.10:i

:1,OOS

a,09,

:1,OS:l

:1,00:1

':l,102

:1, III

:1, I 01

:l,002

:1,112

:1,10:1

:l,IOI

:J,IOn

:-;,090

:J,120

:1,121

3·,112

:3,112

:1,006

:~.126

:J,107

:3, I:~2

:l,l:\O

21

·22

23

24

25

3,124

;1,004

'3,10:1 .

a,IS6

a,09G

3,lIG

· 3,004

3,10S

:~,158

:l,on7

a,OM

:1,1:;0

a,oss,

:1,186

:i,003.

a,OIiG

3,111

3,04!!

3,100

:1,08S

:l,oil

3,000

:-~,O()7

:I,m:l

:~/)8n

:1,0:1"

:1,004

3,08i

:1,000

:1,090

:1;0:)7

3,lon

3,osn

:1,110

3,000

:1,040

a,IO:1

:1,101

:1,OOi

:3,087

:~,07;)

:~,lO;)

a,IO:1

3,090

:l,OOI

3,10"

3,00S

a,ooo

:1,098

:1,000

:1,102

:1,004

:~;I07

:1,100

:1,004

:1,10l

3,100

:1, Ion
:1,110

:l,IOO

:l,ll:>

:I,IOS

:1,1 Hi

:l,IO;,

:1, I0 I

:I,12S

:1,110

:l,[OS

:1,114

:1,O!JS

:l,HO

:1,114

:1,IHi

:l, 1l,1

:1,000

on,24S I 06,I,S I nO,SGO I 05, iG3 1 05,i7i 1·!J'>'S5G I

.[ I 1---
:1,104-8

1

:1,102'5 :1,092·a 3,OSO'1 t :~,080'n 1 3'002'1 :J,002·2 3,007'2 3,101'8 3,10ri·S

26

27

2S

20

30

31

Sums

Means

:3,074

a,004

:l,IO::}

:1,104

3,1:10

a,on

06':I"~1

3,IOS'3

a,o~n

3,OSG'

a,OS2

a,OiO

· :1,1:12

3,Oil

:1,074

:1,Oi6

a,05;')

:1,0:".12

:l,126

:1,OS:1

;l,ono
3,001

:J,O:ij

3,04-5

3,02G

:3,080

:I,onr;
3.0~H

:JJ):""i:?

::.001

;-l,O;j[)

:l,OS(;

:l.OGO

:1;000

:1,0:1!!

:1.0:3:1

:1,08i

:1,OOi

:-~.Oi:;

:t,OD4

3,04:-1

a,oriO
:1,070

a,ODO

:1,082

:1,OS4

:1,OGS

:I,OSS

:l,08S

3,076

05,iSS

:1,OSO·O

:!.OS!)

:l,OSO

:1,OiS

:I,ODS

:1,OSi

3,055

:1,002

:l,OSG

:-3,085

:1,100

a,082

3,Oi;,

:I,OSS

:~,07;)

:J,0!12

:1,104

3,0!J:I

:l,Osn

:1,OSi

:1,002

:I,OH4

:I,10Ii

a,09;")

3,001

:l,OO:1

:1,0!)0

:\,100

:l,IOS

:~,on,~

:I,OSS

!)(i,:IS;")

:1,09G

:1,10:1

:1,118

:UO:;

:1,10,[

I DG,5,IS \.

:1.1 o:l

:1.1 Oli

:l,II'(

:1,110

:;,onn
:I.llfi

!J6,iO:l

:3,110·(j



HOUHLY VALUES-CdLT.
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Day.I ~5 h·110 h. 1
17 h. 18 h. I If! h. I 20 h.

I

[. 21 h.

I

lVIAHCH, 1913.

I 22h.' I 2a h. I 2·l h. If(~[~~,.Il\bX·1 ~~imc: IMin.

i---'-j---;---;-----c-'--

. 3,172 2 03 . 3,On:3

3,1~O

3,l1G

3,128

3,1~3

3,12U

3, 12~

3,113

3,125.

3,]21

3,123

;J,125

a,1I8

:3,1:22

"
3,122

3,113

:1,131

a,1I7

:3,12U

3,l1D

:l, I ].I

:1,134

a,1I0

3,121

3,,115

:l,ll·l

:l,I~O

3,132

3,12·1

a,lOG

a,lOO

3,147

a,138

:I,ll2

3,102

3,103

i~,153

:l,US

a,1I1

a,090

:),100

a,l04

3,14-0

a,IOO

,:-~,09l)

a,IOI

:3, I 0::>

a,110

:3,1l2

, :J,1I0

:-~,107

3,1:!3

.3,124

3,122

h: lU:

3,la:{ 20 00

a,14.3 I 51

a,102 I 2:l oa

3,177 0 01

3,073

:1,080

a,Q9G

:1,050

h. lU.

7 '~S

O' Hi

1 :13

OlU

GO

O:l

!}()

121

1

2

:I

4

5

3,115

3,111

3,10U

3,121

::3,l1U

3,114

3,110

3,10U

:l,1I5

3,120

;j,108

3;108

3,10U

a,1I4'

3,113

a,108

, a,108

3,115

3,121

3,lll

:l,IO]

3,10U

3,l1n

:l,IlS

3,101

:1,121

:1,ILO

a,125

:1,135

:J,I02

3,145

:J,I1;'")

::~,122

3,H3

3,10ti

:3, l:m
:3,IIU

:l,l18
.

:1,I:lO,

3,1 II

:1,10']

:1,IOS

3,100

:J,OG5

:-~, 10£)

a,lUi

:1, I0"

3,UD!!

3,120 3,'175

:1,088 a,120

:{,lO:.l ~'~3,22D

:l,105 ':I,pO
:l,! U; :l,1:10

23 00' 3,05G

22 5G 3,032

23:n 3,OGO

'4 42 3,04..1:

2 28 :-~,083

:2 3g
5 00

~ OU

U 4-;)

2 20

1l!J

SS

IO!J

SO

G

7

8

10

,

3,121

i~,120

3,128

3,105

:1,110

3,120

3,120

:{,125

3;12:l

3,IUO

3,1,22

3;117

a,123

3,134

:1,IIU
•

:j,12.]

3,117

3,121

3,125

3,120

3,12:!

:l,ll;,

3,111

3,1:17

3,118

3,120

:J,lW

3,117

:J,l·]S

;,,121)

3,123

:I,I1S

:1,110

3,142

:1,1:18

:{,1~5

:l,1I7

3,la4

:I,15S

:1,Of)·j.

a,UO!!

3,10'1

3,1:1O

a,Hi4

a,oos

:1,0;,7

3,O~n

3,121

3,174

a,OD:l

3,112

:l,107

8,IIS

3,125

:3,115

3,1·13

3,IaO

a,150

3,287

3,250

22 12

22 10,

22 00

13 52

2 L,

a,0+7

:1,US8

2;050

3,015,

2:1 31

O,2S

o OG

14 lU

4 22

121'

sa

02

337
" 241

II

. 12

1:1

14,
, 15

3,184 i 1 24 2,tH)5:l,IOO

3,127

:1,110

:l,IOO

3,120

3,128

:1,115

:-J,l:W

:1,110

;3,102 '

:l, liS

:J,lril

:1,112

:l,105

:J,l.15

:1,11:1

3,110

:l,H8

:1,IUl

3,123 I

:1.12!!

:1,12:1

:~,lOH

, :l.l UO

, :l,IO!!

:1,112

:3,1l7

;-J,lHi

:J,107

3,100

:l,1l0

:1,1:1O

:1,IU;,

a,11U

3,112

3,100

3,12;')

3,122

:3,107

il,OD!)

::,1 Hi

3,121

:1,1Q:l

:l,121

:1,1l0

a,l:ll

3,l32

:3,122

:1,100

a,IOO

3,1:W

a,l:lO

:1, 10~

a,1l3

:1,110

:~,un

3,126

:1,108

:l,IU~

:l,OH:1

:l,O!!8

a,121

a,IU5

:l,IOS

:l;1I0

:1,IIG

a,128"

a,l12

, :l,IO(;

::;,mhl:

a.1I1

:l,l47

3,121

a,101

3,IOG

:J,110

.:3,130

:1;114

:3,095

3,0;)2

a,122

:1,12:1

:1,I:lS

:~,OU5

:1,102

a,oD4

:~,12l)

a,l44

3,0!!S

3,OS2

a,l1+

:1,100

3,122

a,102

:~, I2;1
.

:1,UD!

3,lO:1

a,ISO

::l,oan
3,102

:l,100

:1,100

3,113

a,ODG

.3,112

:1,10!!

a, III I
:1,ODO

3,lli5.

3, ISO

3,14-0

3,1;,G

2,ltH

,3,Hil

3,200

a, 1iJ0

3,1'18

2:~ 14 2,9G8'

23 U7 :1,022

18 45 :I,02:l

2 -[)4 ~ 3,08:-3

l:~ 45 2,!J\JB

1 51 I :l,OGO

2:1 4sI, :1,000
o IU' :1,0,')7

10 lU 3,Uli7

'3 00

4 Hi

4 15

457

22:41

4. U:l

I, :1O

:~ ;")7

2 02

23 51

10:1

101

]04'

1:1:1

81

10

17 '

18

I!!

20

a,I02 a,o!Jo :l,W!! a,OO!! :1,094 3,OD2 3,OS!!3,OUO 3,000 3,U:11 a,oso :I,IIG 11.142 :1,042 1 33 74

:l,101 8,101 :1,103 a,IO! 3,104 3,100 :l,101 a,o!!o :1,101 3,i03 :I,UO'] a,110 12:141 3,052 2 IG 07

3,108 3,10U I iJ,105 ~,l07 3,105 :3,101 3,100 (:3,O!J5 3,ouu tl,104 3,037 r 3,13~ I 23 45 3,008 3 12 127

3,129 ;{,128 I :J,B!> :J,138 3,121 3,122 3,120 3,124 3.128 3,130 3,100 3,1;:>:; j' Hi :32 2,\)03 ;) 51 IGO

:1,OS7 a,111 :1,100 3,U:)3 :l,0!!!! 3,104 :I,IUS :l,OOS :.1,110 I :1,on 3,O!!!, a,IS8 'I 1 02 2,!JSO 3 27 202

3,1~1 :l,I:12 :l,ll~ 3,112 :1,095 3,000 :l,1I1 :I,IU! :l,OSO a,USI 3,W:I a,17G '114 .:ID :1,02;, 2:15" 151

OO'~~1 bo,~:ro~;:ro~~~i-;~~I !!0,023I 00'G071-!J~OU71-~~~:r!!~:~--'-- ------- .---,----,­

,-,-----,-:---------------1-', -~---I----

a,1I0'3 1 3,117'8

1

:I,1I5·:l .:l,ll!·5 3,114'G I a,l,lU'O 3;1IG-41 ~l,1IG'J a,113:0 1 3,107.7

20

27

28

2fl

;10

al



156

'In !/amma.

AUS'l'RALA!3IAN ANTARCTIC EXPEDITION,

HORIZONTAL FOIWE-MEAN

/

Day. oh:

I
1 h. 2 h.

I
3 h.

I

4 h.

I
fj h.

I
o h.

I
7 h. S h. o h. ~. 12 h. 13 h. 14 h.

)

,
1 ~,OSI 3,003 3,000 3,005' 3,031 3,000 3,001 3,008 3,003 3,OSO 3,OS7 3,000 3,004 3,002 3,103

2 3,000 3,073 3,040. 3,MU 3,054 3,055 3,051 3,07S 3,07U .3,085 3,OS5 3,OSO 3,100 3,100 3,OOU

3 .'3,100 3,110 3,140 . 3,10S 3,100 3,007 3,OOS 3,093 3,OU2 3,001 3,000 3,088 ;I,OSS 3,OSU 3,00a

4 a,OS5 3,07S 3,073 a,070 3,C44 3,02;'> 3,U54 3,073 3,085 3,OUI 3,08S 3,092 3,000 3,001 3,102

0 .3,002 3,025 3,020 3,031 3,070 3,OU4 3,001 a,003 3,001 3,001 3,OSO 3,091 a,ooa 3,00a :1,004

0 a,077 3,070 3,075 a,OS3 3,(S7 3,OS5 3,OSO 3,OS7 3,OS7 3,OS4 :1,OS3 3,OSO I· ;1,OSO' :l,OS5. a,OS7

7 3,075 3,000 3,OGS 3,Oil", ;I,07G 3,OSO :1,074 3,070 ;1,07S 3,076 3,OS3 3,OS3 3,OS:1 :'~,082 . 3,OSI

8 3,00S 3,065 3,005 3,OSO ;I,OOD 3,000 :1,000 3,074 a,07S a,OSI 3,OSO 3,OSI 3,OSI :3,078 a,OS4

9 3,132 3,I3S 3,125 3,060 3,075 3,040 3,0·IS 3,071 3,070 3,Oi0 3,07S 3,OSO a,050 3,167 3,129
..

il,055 ;1,043 3,020 3,0:1:1 3,070 3,001 :J,07'~ :1,OSL 3,OSU10 3,Oil4 :J,044 3,040 :J,050 :1,ms' 3,0[>1 .

Ii' 3,103
I

3,054 ;3,031 3,020 :3,070 :J,oao ;),047 :1,065 3,071 :1,071 ;3,070 3,071 ::3,Oifi 3,OS7 3,OSO

.12 3,OSO 3,075 3,044 3,023 a,015 3,020 3,Oa2 3,044 3,058 a,07:1 3,OGO 3,OS" 3,08S ;1,080 3,092

13 3,057 3,OS2 3,075 a,on a,OS7 3,OGO 3,075 3,072 a,070 :1,08:1 3,OS3 3,OS3 3,080 3,IJDI 3,095

'14 3,OSO 3,OSO 3,I4S 3,00:1 ~~,O70 a,OS2 3,01lD 3,070 a,OS3 3,076 3,072 3,0SH :3,002 3,OU8 3,10:1

15 3,001 3;104 3,101 a,oso :~,04(j a,020 a,Oa2 a,042 ;3,00G 3,071 3,OSO 3,001 :1,003 :l,00:1 a,003
.

16 3,090 3,00S :J,001 3,OSO ;1,001 3,00S :1,OS:l :1,OG2 :1,OS2 :J'OOO 3,·Og2 a,Oil:1 :1,IOS . 3,12H :1,OOil

17 3,Oil4 3,OS2 3,087 3,OUS a,lJDa :J,OSO 3,0;)1 3,045 a,044 :-J,076 :1,000 3,000 a,IOO a,II;1 :1,144

IS . :J,OOS 3,lOO :3,007 3,OU4 :l,OUI :J,OS" a,oss 3,OH2 a,002 a,OSll :J,OSS 3,OilO 3,002 a,ooo 3,OU',

19 :J,OOI :I,OSS a,081 :3,107 :1,OUS :J,IOO :l,OOO a,OUI :l;000 3,002 a,oo:J a,OO:1 a,Olll a,IOO :J,Of)i

20 :J,IOO 3,OSO 3,OSI :l,OS7 :1,OU:J :J,OOO :l,OM :1,070 a,Oi7 3,OS2 :1,076 3,OS5 :1,090 'a,oss 3,092

21 .' 3,001 :J,OS5 :1,090 :-J,077 :1,06S' :J,on :1,077 a,D7S :1,OSI 3,082 :J,08G :3,OSS :1,094 3,Onn :J,Ofl6

22 3,092 :I,OU7 ;1,102 ;1,OS7 . :1,091 :1,087 a,OS7 a,08U :J,mll 3,095 :1,000 ;1,m14 :l,004 :1,m1S a,lO:1

23 .3,052 3;056 .3,051 ~1,O!j8

I

:-3,042 3,0;')5 . . 3,O:J4 :-J,Ofi{) :1,090 :I,On:l :1,OS9 ;1,OS9 :J,oso :1,OllO 3,002

.24
:1

3,OSI 3,077 :1,070 a,on7 ~,007 ~,OSO ;1,074 :1;0711 ~,OS2 :J,OSO :),OSS ~,OSG ,. ;1,OSS a,OS!) ;1,000

25 :I,07S ~,077 3,Ili0 :1,070 3,OS2 :1,070 :~,onr. 3,00n ~,072 3,078 3,079 3,OS4 3,OS!) :1,O!)4 3.0U8

;{;07H
.

2il 3,070 ~,OS5 ~3;O74 3,07;") a,OS2 :I,OSO ;1,07S :l,OSO :-3,070 :J,OSI 3,08:1 a,OSi\ ~,091 :J,OOS

27 3,070 :J:OS7 ~,094 a,oS9 ;;,07:1 :l,078 3,OS;) 3,080 a,OSI :l;078 8,077 :l;OS8 :I,[J!)O a,lO:-l 3,120

28 ~,09U :J, lO4 .3,049 ~,03:J :-~,Oi2 ~,OGn 3,orin ~,OO~ :~,O77 :);OS5 3,08fi 3,078 ~,OS8 :l,on,1 3,09il

2!) 3,090 ~,oso :J,osn :1;092 ~;090 3,087 3,087' 3,()';n . rl;Oo;; ~,070 :1,071 :1,082 a,ono ~,090 a,lOI

30 '3,OS7 3;08n ~,OS:) B,091 :l;On2 ~:OS9 ;1,OSG 3,OS:; :{,OSfi a,OSI ~,081 :1;0.83 ~,OS7 ~,O[l;1 a,I02

SUlliS 92,fJ7G .!)2,47;; 02,371 02,2~W 02,184 !l2,I05
I

H2 j O;J4.
I

!l2,lO2
I

92,~;14 92,44,;/ 92,47p 02,f'iGp I tl2,G5i 02,87,7 92,050

.
---

Means :J,OS5'0 3,082·;) 3,070'0 3,074'2 3,072'S ~,070·2 ~,OGS',; :1,073'0 3~O77'8 3,081·5 3,OS2·0 3,OS5·0 a,OS8'(; 3,000·9 3,008'0

I

'.. -.<



HOUHLY VALUES-G.M.T. 'TABLE XVIIb-}2.
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I I

' . ' ,

Tjme.IR~nge.IS h. '10 h. " 17 h. 18 h. 19 h. 20 h. 21 h. - 22 h. 23 h. 24 h.
~Ican lVlax. Time. ~Iin. : Day:

"
.. for Day , I"

,

I

, - h. m. h. lll. :"'"

3;117 3,093 3,092 3,09'1 3,105 3;101' 3,099 3,088 3,122 3,099 3,092 ' 3,140 22 4,G. 3;021." 3 '40 .. 128 ... 1

3,094 3,090, :l,003 3,002, 3,088 :l,094 :1,088 3,092 3,080 3,100 3,082 3,11~. 12 48 3:025 1 28 : 87 2

:l,100 :3,tm5 :l,002 :l,003 :l,00:l 3,092 3,091 :l,OiO 3,075 3,085 :l,000 3,100 1 4i 3,OpO 23 :10 101 3

3,009 3,101 3,102 3,108 3,001 3,001 3,004 3,089 3,102 },002 3,084 3,121 17 25 :l,000 4 0 ,'115 <. 4

3,000 :l,092 3,090 3,002 3,094 :1,001 3,080 3,080'. 3,084 3,O77 3,082 3,103 o 28 3,004 I 23 08 5
,.

3,087 3,087 3,088 3,088 3,088 3,OQO 3,089 3,085 3,082 3,Oi5 3,085 3,008 5 40 3,001 2 2-j, 3i 6

3,081 3,080 ' 3,080 :1,080 3,Oi8 3,070 3,078 3,075 3;070 3,008 3,078 :1,004 f 45 3,062 I 10 32 7

3;002 3,087 :J,989 ' :I,08i 3,08i :1,081 3,082 3,091 3,123 3,132 3,082 :1,140 23 ~6 3,04:1 22 5 Oi 8

3,1:10 3,100 :1,142 3,118 3,103 3,100 3,Oi4 3,002. :1,049 3,004 3,09:1 :1,2:12 't3 4 2,010 15 25 322 ~ 9 •
>

3,102 3,103 :1,094 3,083 :~,O98 3,10i ,3,102 :~,I07 3,103 3,103 3,013 :I,13i 1,23 58 :1,009 0 8 128 10

~

:1,004 :1,091 :1,002 I :1,004 :1,101 :1,004 3,080 I 3,OH7 3,103 3,080 3,Oi5 :1,121 2:1 27 2,902 :I 15 120 II'

:1,120 :1,124 :1,104 8,112 :1,108 3,101 3,100 :1,004 3,On 3,0;57 3,070 3,142 15 33 2,9Si :l 0 155 12

:1,091 3,088 :I,08il 3,Oil3 3,004 3,J02 3,OilO 3,00i 3,100 3,089 3,08,1 :1,1:17 ')') 11 3,04:1 0 O' G4 1:1_0 _0

:1,100 3,101 :I;IOS :l,IOI 3,OH2. :1,OU2 3,100 :I,Oila 3,000 3,mH 3,093 3,14il 2 15 3,050 0 20 90 14

3,003 3,095 :1,103 :I,IOi 3,105 3,100 3,113 3,000 3,Oil 3,000 3,084 :1,13i' 1 0 3,018 5 8 119 15

:3, I Hi 3,111 3,107 3,110 3,118 :1,100 3,100 3,000 3,098 3,094 3,Oili 3,158 12 4i 3,0']5 4 5S 'I13 . 16

3,118 3,105 3,094 :I,IOi 3,108
I 7 134 173,11·1 3,104, 3,105 3,000 :1,098 3,093 :I,Hi:l 13 59 3,O.:m 50

:1,09:1 :1,Oil4 :I,09i . ':I,Oil5 ":I,Oil2 :I,OS8 :I,I1:1 3,ll7 3,008 ·3,091 3,095 :1;120 20 45 :I,OO:l 4 4:1 . 0:1 18

3,000 :~,O95 3,Oilil 3,100 :1,000 :1,105 3,000 3,10i ,3,109 :1,100 3,091 :I,I:l:l 2:1 52 :I,OJ] ·2 1:1 . 02 10

:1,080 :J,OS7 :1,0:)4 3,00:1, 3,004 :I,Oil4 :1,007 3,103 3,101 3,001 3,088 3,121 4'30 3,050 6 6 05 20

-
3,090 :I,Oor. :~,On() :1,09i :1,008 :1,000 :1,Oil8 :1,000 :1,000 :I,Oil2 :I,08U 3,100 2:1 0 :1,001 4 21 44 . 21

:1,098 :I,OU4 :I,Oill :1,002 :1,004 3,UOO :1,000 3,093 :1,088 :1,052 3,OD2 :1,100 2 30 :1,049 :1 10 III 22

3,081
.

3,090 :1,088 :I,O!)O :1,088 3,000 :1,089 6,08;") 3,085 3,081, 3,071 3,lOi, 13 45 :1,004 411 10:1 2:1

:1,OD2 3,094 :1,09'; :I,08il :I,08i :1,096 ,3,080 3,089 3,088 3,Oi8, :1,084 :l,l00 20 20 3,05i :1 '12 43 24

:1,900 :1,089 3,090 3,092 : 3,092 3,088 :1,087 :1,087 :1,080 3,070 :1,083 3,107 -13 25 :1,0;')2 6 45 55 25 •
'.

:1,094 :1,091 :l,OU2 3,092 :1,091 :1,091 3,091 3,090, 3,084 :I,Oi9 ~,0~5 3,105 l:1 511 3,059 0 II 40
I 26

3,108 :1,100 3,090 3,091 3,102 3,098 :1,08,; 3,095 3,OU8 :l,099 3,0!)] 3, 139 14 20 3,95l3 :l 42 70 ' 27

:1,005 :l,0il4 il,09.:") :1,09:1 3,09:l 3,OH4 3,Onr a,oor, 3,094 3,000 3,083 :1,128 o 50 :1,018 I 52 I10 28

:;,lO:l :-I,OH7 :1,091 3,089 :1,088 3,084\ 3'.070 :l,082 3,087 3,087 :1,080 :I,10i' 14 25 :1,041 2 "3 60 20

:l,091 il,OD2 3,092 :l,09:1 :1,994 3,092 :1,085 :1,084 3,OUO :1,080 3,080 ·3,105 13 30 3,075 '10 0 30 ,30

02,871 1 02~8i41 92,862
1 I I

-----------,--~- ..--
U2,Oi9 92,850 92,849 ' 9'2,i081 92,i58 92,734 92,581

,

3,090':1 ' 3,00';':1 3,095'0 3,005'8, 3,005'4 3,005'0 3,002'3 3,091'0 3,001'1 3,086'0 - '
-

,

, .

- -,- --,-----.- , .. - - - ..----- .- .. .. ..,. • l _.~ .. - ,- .. -- , - ··~- __ i



,HomZONTAL FOlWE-l\IEAN

In ga,mma.
,

Day. I 0 h. j 1 h.
]2 h. I. 13 J_,.__l~~_l'__

·1
2

3

4

5

3,080

3,078

3,091

3,071

3,074

3,044

3,06S

3,073

3,055

:1,057

.3,072

3.q72

2.0S:1

3,U60

3,064'

3,OG4

2,DliO

3,078

3,p57

:1,OG7

3,005

*nccoru mi.ss:ng.

3,07·1 3,072

:1,OG8 3.078

3;068 3,075

3,UUS 3,0:30

'3,078 3,078

3,081 3,078

3,OG~ I. 3,04~

3,033 3,067

:1:080

;;,063

3,O(j~

:1,083

3,083

;;,066

3,082

:1,080

3,08S

:),075

:I,08!) ,

;;,OSO

:1,OS9

:1,081 '

;;,10S

3,OUI

3,085

:1,OS5

:),005

3,UV4

6

7

8

9
• '10

3,003

3,054.

3,072

3,08·1

3,090

:1,009

3,0:J3

3,077

3,080

3,085

3,085

2,006 I
3,063

3,081

a,Gli7

3,055

3,O;]!)

3,056

3,U72

3,(16:3

3,015

3,030

:1,05U

:1,061

:J,U5D

3,0:;7

:3,0,15

3,072

3,04G

3,OGO

3,U62 1

3,075

i.l,U80

. 3,05S

3,06·1

3,UG5

3,050

3,078

3,OG4

3,073

3,OS4

3,075

:l,068

3,004

:l,054

, :l;077

:1,066

3,OU:-;

:;,067

:3,035

:l,078

;;,001

3,072

;;,080

;;,061

:~,oso

3,U7li

3,073

': :;,10"

;;,087

3,071

:3,UU2

:1,081

':~,O:lO

:1,04U

3,OUI

3,OiH

:l,OSO

;;,OS7

:1,008

:l.OilJ

:1,077

3,OSG

11

12

13

14

15

3,012

3,om
3,088

3,088

3,089

3,057

3,070

3,086

3,078

;1,09Q

3,04.2

3,081

3,077

3,08"

:3,095

3,Ofi2

:1,071

3,U7S

:1,UDl

3,OS7

:1,04:1

3,OS3

3,0,,2

3,08;")

:1,080

:1,U:J:1 I
3,078

3,074

:;,080

:1,08U

3,044

:1,OSl

3,078·

3,001

3,U8~

3,UGU

;;0082

;;,USU

;;,OS5

3,070

:I,OS2

3,084·

3,082

:.:,OS()

3,072

:l,OS2

:l,OSl

:J,GS5

3,077

3,077

3,0::10

3,U81

;;,084

3,083

:i,078

:l,U80

:l,OS:l

:1,OUl

:;,09:;

3,US:?

:l,U82

:1,080

3,mn
:1,00·1

3,OS<':)

:I,U84

;;,001

3,OUO

:-3,Ol);)

:1,687

:1,087

a,OUl

:1,OBI

a,OBO

16

c 17

18

19

20

3,087

3,089

3,087

3,076

:1,078

:;,08"

:1,082

3,087

3,068

3,072

:1,087

:1,079

3,082

3,058

3,070

:1,OSO

:'I,O();;

:1,074

3,0,'8

3,076

:l,OSO
I

:1,0,37 I

~.O:" I
.1.0,,1

J,on;)

:;,071

3,0..-");)

:1,08:1

:1,043

3,0i1

:1,071

:~,O(il

:1,080

:i,ori4

:1,074

:l,OS2

:1.0li4

:l,OSD

:1,070

. 3,074

:3,08:3

:1
0
0,,0

:1,088

;i,Oi;')

:1,08"

:i,07ti

:J,087

:1,(l7:l

:3,077

3,082

:1.08:~

:1,089

:l,onD
il,077

:l,U84

:1,08S

:;,OSS

:{.Oll:{

3,077

:1,084

:1,002

:~,OS7

:1,082

:1,077

:3,08H

, :I,OBS

:I,OS;,

:I,OS·~

:1,OSO

:1,OS7

:1,101

:1.08:1

:1,031

:1,083

3,07V"1 3,07"·V :l,07:l'8 ;;,UOO'9 ;;,064'6 ;;0068'] 3,073·1 3,075,4 ;;,076-7 :l,OH'2 :I,077':l :;,080

:1.088

:I,08B

:1,lis4

:3,1011
., 101

:~.077

:~,OS!)

:1,084

:I,O!l4

'10'i4

:I,07-t­

:1,OS4

:1,084

':l,OSO

'10')"- ., .- ., ",

0 :1,08" :l,OS" :3,os'n
S :3,078 :l,OllO :I,OSI

0 :3,l)/7 :l,Oill :l,(l!ll

':1 :1,OS8 :1,USS, .':1,07:\

's :1,(Jj)4 , 3.t>\)~).: :J,O:)2

10 :I,U;)] :3,USB :1,OSD

I

I
S U2,5G3 U~,553

I
OZ,5G<i

'V 3,085'4 :1,085'1 3,085'5

,

I I ,

:~,07!)

:i,U87

:l,084

:l,08:;

a,ou')

:~,U7:i

3,085 I .. :;,07

:1.U8·1 :1,07

;;,076 :1,07

3,077 3,08

3,OU2 :3,OR

3,087 :~jm

:1,031

3,084

:1,OSl

.3,092

:1,OS4

:1,08:1

:3,080

:3,082

:~"US:~ I

;;,084

. :3,07G

:1,080

:1,08,1

:1,q84

:-1.07,~

:3,OS~

:i,070

:I,p80

:1,084

,a,US2

:1,07:1

:I,OSO

:l,OSl

:1,000

;;,OS4

:1,U77

:3,077

3,08G

:~,O$4

:;,08:~

:1,078

:3,087

3,078

3,080

3,OS6

:~,os:!

:l,OS!)

:;,080

:1,U8'~

:I,OS·~

:3,078

3,0/2 I

:1,U7"

:l,08i

:1,08"

3,03,~

:1,OS!)

:1,07S

.3,085

:;,03"

3,031

:1,086

:~,U7!)

:3;078

3,US.!:

3,OS4

:3,070

:1,07G

:;,070

:1.0:10

:1,<).84

:l,081

:l,US:l

3,082

:;,OSS

:3,OS4

:1,091

:3,077

:1,U72

:l,074

:J,OS"

:1,08:1

:1,07:;

3,07S

3,084

3,070

3,US:l

3,070

:l,OSI

3,078

:3,OSl

:J,OS·l

~1,07D

:i,Oii

3,08·~

a/J88

:l.OSG

:l,079

:;,080

3,OS4

:l,OS9

3,081

:1,OSI

:l,088 I.

~,O~~ I
3,01;)

:l,08!) I
'-~-:---- "":----,:----'--

80,202 1 SO,1391 02,008 i ill,037I V2,042 I~~I 92,26;;-1 !)2,:;~21 02,227 [ ~2,320l 92,,12

i--I:-~- ----I --:-~-I

:l,07:1

3,082

:1.0S2

:l,078

, 3,OS:33,090

3,080

:1,080

3,083

3,090

3,09:1

:i,085

:1,071

:1,083

:;.081

3,082

8U,302

21

22

23

24

25

26

27
28

29

30-.
31

,Menn.

·Sums



HOUBLY BLUES-C.M.T.

." TERRESTP,IAJ, NAGNETIS~L

TABLE XVIIb--13.

MAY, 1913.

't ii
h: '1

10 h. 17 h. IS h. ID h.

I
20 h. 21 h.

22 h., 1 23h.. 1
24 h. ~Iean Max.. ITjl~C·1 ~Iin. Time. IRange.fOl'Day.

. . . . .. .. ,
Day.

:1,OS4

:3,087

:I,OOS

:~J112

:1,OSii

:1.08U

:1,100

:1,OS8

3,OSii

3,084

:1,1 L,
:I,OSo

:I,OSo

:I,OS2

:1, l:W

;{,Onr;

3,OSS

:~J084

:),fIG

:l,OOS

3,080

:1,OS2

;{,l02

::l,OS7'

I,
'~nccord lUis~illg.

3,OED 3,OS3: 3,OSI

:1,084 :I,OSI : :J,OSI

:J;07:1 :I,OS4: :I,O!Jl

:I,OoS :l,ODO; :1,070
: " .

3,080

:I,07S

. :~,Ofn

:1,Oo:J

3,077

:I,OSii

:J,OO:1

h. m.

3,112 I 2250

:J,127 11 02

:1,1;";1 17 ;-12

:1,1:10 I;, Oii

3,O:lS

:I,04a

;j,O;lU

2,040

h. m.

4 0:1

4 iiS

9 Oii

:I :IS

74

84

11ii

lSI

I'
2

'3

4

'5·

. :~, 108

:;.OfJ7

::.()~);)

:l,OS:?

. :I,OS4

:l.O():~

:1.001

:;'087

:1,080

:1,OSO

;;,lO,t

3,087

3,08~

:I,OS3

:1,OS7

3,OS:1

. :1,001

:I,OS4

. :1,OS:l

:1,080 .

:1,OS4

3,09G

:1,OS9

:1,OS3·

:{,O~;i

:1,110

:1,101

:J,09G

:;,087

:1,OS4

:1,004

:I,OS;,

8,078

:3,OG'i

3,mn
:I,OSG

3,OS:I

3,077

~ :3,060

:1,090

. :1,0!l0

:1,078

:1.070

3,0;,4 :I,OrJ4

3,072 :J,063

:~,C84- 3,078

3,O!lO :I,O,S

:3,072 . 3,07:')

:1,140

3,14~

:1,1:10

3,103

i3, 11 7

Hi 42

12 41

° :1;,
o 10

o 12

2,778

2,8;";n

2,flfHl

:-l,04ri

:1,0:18

13 02

1:1 40

. 1 20

1:1 ,,4

;, 00

:171

28H

l:n
fJt)

7fl

6

'7

8

9

10

:1,08S

;-I.OSfl

:1,08n,

:I,OSS

:1,00:1

:1,08G

:1,OS7

:1.OS8

:l.OS!l

:1,00.,
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:1,OS4·

:~,088
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:I,O!lO
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a,OS2
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:1,OS!l

:;,Ofl2

:l,OS2
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a.OS3
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a,OS7

3,070

:1,OS:I

8,08;"')

:I,OSS

:1,080

3,OfJ4. 21· 40 i~,OIri

:1,10:1 20·1;" 3,OilO

:-~,I07 22 riO :-J,03f)
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:1,OSO

:1,087

a,OS4
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:I.OSG
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:I,OS-,
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:I,OSo

:l,OS;,
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:1,OS:1

:1,OS4

:~,08:J
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::,000

:1,OS!l
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a,085
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;-3,116
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1:1:n :3,041)

I 17

10 00

2:1 OS

2 18

8 12

40

24

41

71

21

22

23

24

2ii
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:J~OS7 I ~~,10tJ 21 30 3,003 :) 2G 42___J , _

::.O~() :~,OR4 ':J,08:·; :LOS:J . :1.0S2 '. :1,OSfl :j,CSi"; :1,080 :1.083 :1,OSO
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"":~I~':':~ ",.,,~ "."~,!:::: ~.:"" ~~:+.:: '::,:
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HORIZONTAL FORCE-lIIEAN

In (Ja11lma~. "

..

\ 1 I
"

f

\ 10h.Day. o h. 1 h. 2 h. 3 h. 4 h. 5·h. ' 6 h. 7 h. S h. o h. 11 h. 12 h. 13 h. 14 h.

i

,I 3,07!j 3.06S 3,071 3,On 3,Oil 3,OS5 3,079 3,064 3,060 3,07S 3,OSS' 3,004 3,007 :1,104 3,llS

2 3,073 3,026 3,00S 3,045 3,0.'i4 3,075 3,073 3,079 3,076 3,060 3,073 3,OS4 3,000 :1,100 3,120

3 3,006 3,009 :l,074 3,GO:J 3,080 3,064 3,072 , 3,0:l0 :l,030 3,054- 3,073 3.0112 3,100 3,100 :l,1l7,
3,OSO,4 3,081 3,077 3,083 3,061 3,070 3,082 3,08~ 3,OS3 3,072 3,073 3,OSO :l,07S :l,OS7 :J,0:12

6 3,083 3,076 3,081 :1,080 3,084 3,084 3,084 3,082 3,082 3.070 3,07S 3,087 3,086 :l,001 3,O!lS,

6 3,004 3,086 3,OS6 3,086 3,070 3,070 3,001 3,OS4 3,070 3,073 3,Oi4 3,OS2 :1,000 :l,0!l:l 3,01)2

7 3,000 .3,084 :J,090 3,004 3,086 3,OS4 ' 3,OS5 3,OS4 :l,080 :1,086 :1,089 3,0[)2 :~,.O!)2 :1,01l:1 :1,004

8 3,002 3,089 :l,091 , 3,000 :l,088 3,000 3,OSS 3,001 3,OS4 :1,085 3,086 :J,OS6 :1,086 :1,001 :1,004

9 ~,004 3,087 :1,080 3,085 3,OS7 3,087 :J,OS6 3.088 3,088, 3,087 :1,086 :1,086 :1,OS7 :1,08li :1,01l0

10 3,061 :1,060 3,060 3,063 3,060 :3,056 3,068 a,oo, 3,085 3,083 3,082 :1,082 :~J079 :1,07S :1.077

II- 3,076 :1,072 :1,060 3,072 :1,078 3,075 3.072 3,068 :1,070 :I,on 3,075 3,076 a;076 :I,OIlO :J,Ona
12 3,080 :1,078 :J,074 3,072' 3,069 :J,08:1 a,082 :1,080 :1.08J 3,079 :1,079 3,079 :1.078 3,OM :1,08:1

13 :l,08a :1,081 ' :l,082 :1,082 3,070 :1,082 3,08:l :1,085 3,084 3,085 :1,085 :1,OS5 :l,084 :1,085 :1,087

14 :1,087 :1,08:1 3,083 3,086 :l,082 :l,083 ' 3,086 :1,086 :1,083 :1,080 3,070 :1,086 :1,08i; :1,087 :1,087

15 3,091 3,OS5 3,081 3,075 3,050 ' 3,071 3,076 3,033 3,OSO 3,OSl 3,072 3,082 3,01l0 :l,onl 3,OSO

10 3,085 , 3,085 3,075 3,067 3,076 :1,081 3,08:l 3,032 3,007 3,074 3,070 3,088 3,101 3,0!l1 3,001
,

3,083 3,07617 3,087 3,070 :1,081 3,085 3,07S 3,070 3,077 3,082 3,081, 3,078 :1,083 :l,085 3,080

IS 3,084 :1,082 3,082 3,08·! 3,000 ~,O90 3,001 3,094 3,094 3,ll!ll 3,000' :1,081 3,088 :1,089 3,094

10 3,000 :1,087 3,088 3,088 :1,088 3,087 3,080 3,088 3,086 3,087 3;088 3,085 3,Oll0 3,On~ 3,000

20 3,080 3,081 3,071 a,OUD 3,082 3,087 :1,087 3,095 3,004 3,090 3,00~. 3,O!l0 :1,00:1 :1,0!l4 :1,093

,

21 3,O!l4 :1,001 3,093 3,011l , 3,082 3m6 3,083 3,095 3,<Y.l7 3,0!l0 3,0!l8 3,097 ' . :1,mO :1,087 :1,On,

22 3,086 3;079 3,008 3,On I :1,O85 3,085 :1,086 3,086 3,086 3,080 3,084- :1,084 :1,080 :1,08" :1,OS5

23 3,085 :1,080 :1,072 3,074 3.071 3,On :1;084 3,082 :1,080 3,083 :1,085 :1,084 :1,080 :1,080 3,085

24 3,078 3,074 :1,070 3,075 3,007 :J,081 :1,080 3,084 :I,m2 :I,mo 3,09:1 3,002 3/0n5 3,ml :),088

25 3,085 3,080 3,070 3,076 3,077 3,083 3,085 3,080 3,08;"> 3,080 3,087 3,087 ..3,087 3,088 3,080

26 3,080 3,080 3,087 3,077 3,072 3,077 3,081 3,084 3,001 3,mO 3,m3 :I,m3 3,001 :1'm:1 :1,003

:l;O7;") :1,082 :1,081 • :1,08:1 3,070 3,08427 3,084 3,08;j 3,069 3,OnO 3,083 3,075 :1,080 ,3,08G :1,084

28 3,082 3,070 3,071 3,071 3,07" :1,080 3,082 3,084 3,mO 3,080 :1,000 :1,080 :1.000 :l;OSO :1,08n

29 3,080 3,08:") :1.078 :1,0-73 3,024 3,024 :J,081 :1,082 3,087 :1,087 ' 3,08:1 :~.07fi :1,084 :\,088 :1,088

30 3;000 :1,090 :1,08·! '3,078 :1,073 3,070 3,004 3,081 :1.083 3,07;3 :3,075 3,07G :1.0B2 :1.0!)·( :1.101
I -

, --- --------,---'---
urns 92,548 I 02,406 I ' 02, 203 1 02,311 ~,;o-I ~2;:j3; 02,446 ' 02,442 02,43G' 92,4,,71 92,512 92,554 n2,G30 !)2,027'1 1)2,745

---

oans 3,034'\) 3,080,2 3,070'4 3,077-0 3,074'2 3,078'0 3,081-5 3,08104 3,081'2 :J,081'0 3,083'7 3,085,1· 4,OS7·7 3,087'G 3,ru)l'5.
I ... ... .'. - -

s

M
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HOURLY VALUES-G.lVI.1'. TABLE XVIIb-14.

JUNE, 1913.

15 h. 16 h. 17 h, IS h. 10 h. 20 h. I 21 h. 22 h.!2:1h.

:l,lll

3,100

3, ~01

3,094

3,OU5

3,103

3,190

3,0?5

3,080

3,000

3,110

3,005

3,093

3,102

:I,003

:1,104

:1,002

8,095

3,092

3,OS7

3,106

3,095

3,09G

3,101

3,000

3,110

3,110

3,000

3, 103 1.
3,094

3,OS5

3,009

:1,OOG

:1,003

:1.090

3,060

3,091

3,100

3,097

3,091

3,OS9

3,101

3,104

3,OS7

3,008

3,073

3,006

3,OS1

3,OS3

8,094

3,OSS

3,OSI

8,OS6

3,OS4

. 3,OS7

3,133

3,133

3,126

:1,114

3,115

h. Ill.

19 2~

14 5

14 IS

19 IS

22 57

h. m.

3,03:1 22 20

2,956 1 25

2,9S5 7 15

2,865 12 45

3,066 . 1 14

100

177

141

249

49

1

2

3

4

a,088

3,000

3,001

3,Oill

3,080

il',082

3~O~9

3..?ilO
3,Oil2 [

a,080

3,096

3,on5

3,087

3,032

1I,084

~,083'

3,0,80

~,?,91

3,080

3,000

a,olJG
3,Oil2

3,037

3,083

3,081

:1,083

3,OS3

3,,087

:I,OilO

a,OO:1

8,003

3,001

3,,086

. :I,080

3,032

~,.083

:1.0S7
.,'~ .
:1,.038

3,030

3,091

3,Q93

3,091

3,086

3,070

3,0,80

3,084
~ ..,
;J,(~87

3;OfJ3

3,087

3.09S

3,099

~,OSO

3,OS7

3,077

:1,078

\3,OSO

:1,OS6

3,095­

3,000

:1,003

3,OO~

3,093,
3,OS9

3,Oil

3,07S

:1,OS5.

:1,qss

:1,09S

3,OSS

:1,097

3,090

3,094

3,002

3,077

3,OS1

3,OS3

3,OSO

3,095

3,OSO

3,OOL

3,W3

3,997

3,081

3,076

:I,OSI

3,084'

3,084

3,006

3,090

3..090

3,092

~,094

3,01\1

8,076

$,080

3,OS'3

3,087

3,091

3,085

3,OS7

3,091

3,090

3,OSO'

3,075

3,07S

3,081

3,OS;;

3,087

8,OS4

3,11:1 2S IS

3,101 14 45

3,100 3 7

:1,106 °10 I
3,092 IS 5

3,102113 30

3,OS7 I 20 25.

3,100 : 15 2

3,102 21 00

3,006 14 5S

a,047

8,on
3,074

:-J,051

3,049

a,Oli.3

3,062

3,074

3,006

3,OM

4 0

S 29

:~ 32

23 59

4 3

o 40

3 35

21 00

9 49

3 30

66

29

32

55

43

39

2;)

35

30

52

G

7

8

9

10

11

12

18

14

15

3,089

3,080

.3,0;14

8,10;;

3,091

~,087

a,O,ill

a"Q.92

':1,0%

3,001

3,087

~,O.88

a,O.oo
:1,0.04

3,091

3,03S

3,.qS4

:1,qSfJ

:1,.ofJ7

:1,003

30S8,'. ~.

'I,.0,84

:\()SS

3,.lOO

3,004

?,087

:1,QSS

:1,000

:1,Q09
3,094

3,086

3,OS4

:1,091

3,OS6

3,090

:1,993

3,082

3,001

3,OS3.

3,093

3,090

3,083

3,OS9

3,OS:1.

3,099

3,OS7

3,084

3,090

.3,OS9·

3,094

3,OS4

.3,yS3

. 3,OS9

3,000

3,090 I

3,107 I 11 41

3,104 lG lG

:1,106 14 IS

.3,124 1312.

3,102 22 35

3,046 'S 24

3,OGO 3 45

3,070 10 42

3,030 .13 4S

3,053 2 55

·61

44

36

04

49

16

17

IS

10.
20

3,0.68

'3,0.87

3,0.84:

3,,038

a,004

3,0.0:;

~,O,82

3,0.87

3,08G

a,005

a,0.02

a,0.8:1

B,O.80

3,9.87 .

8,Oil4

3,QfJ3

:j,()85

3,QSfJ

3,OS6

8,002

3,Q9I 3,007

~,.Q,~5 ... ~,.085

3,9S7 :1,.9S5

3,.oS4 - 3,QS9

3,095 3,091

3',QSO

3,OS1

3,089

3,091

3,bD~

3,OSS

3,OSI

3,OS3

:1,091

3,002

3,9S·1

3,OS3

3,072

3,98S .

3,002

3,080

3,OS5

3,07S

3,08.5

3,OS9

3,000

~,o.83

3,OS2

3,OS5

3,087

3;108 14 0 '8 2,OSO .14' 58

3,003 19 '20 .. 3,062- 1,48

3,10U 22 30, 3,052 ,23 15

3,102 21 25· a,047 400

3,101 23 00 3,OG8 :.1 15

54

55

33

21

22

23

2·1

25

2S

·29

;ao

.26

27

:1,Q88

a,Q90

3,070

3,OSD

3,087·

8,001 3,OS8

3,OS9 3,OS7

3,101 3,075

. 3,09n 3,095

3,QDS 3,00.

3,000

3,Q88

a,09;)

:J,09;;

3,104

• ,3,090

3,OilO

3,002

.:J,oar.

3,IM

a,.08D

3,QS7

3,08D

3'.008

3,097

3,.002

:1,.000

3,001

:J,on
3,.0°,1

3,091

3"OD:1

3,08D

a,<)n3.

3,00S

:1,000

~,.()SO

3.,.0.33
:1,088

:qOi

3,QS4 3,070 3,10~ 15 2, 3,OOS· 18 m 07

3,Q82 3,OS:1 3,094 18 :15 3.001 :l 26 :33

iJ,Q80 ~,O$5 :3,.114 20 G7 a,orm 22 ~~ 5[;

3,000 3,OS2\3,110 20 52 2,093 I 4 4;; 117

3,OS7 3,08S 3,114 15 3 3,012 I 4.1S 72

~~;;;;'-02,7311~D.2-~'7~2~5~:1=0.2='=70=.4~''''0~2='=72~7~1=0·,c;='-7=7~So-1=9:'=)'~71=4=:io=0~2-",o~=.40=I'-=.~'.-2-,'6=_3'~9 -~-.2,-55-;-.-.- ---- -:--- -,--- ~-,.-- ---

___ ~_--;-::-~~ __ .__--,_ -=----1-===1,"'--==:=----= ==_=1 __ :._=-:::""'"

3,001'7 3,Oill'0, 3,000'S 3,090'1 3,09Q'~. 3,OO.~,.6 3,099.'5 3,08.~.·0. 3,OS8·0 3,OS5'2

,.--!--:-:::-~-_---...:--=--~-'---~~-==-,.=-=--,=-'=====.=-~===.==========.-
66~4-X
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I I! (jWlllll(l.

14 h.1~ h. [13 h.Dh. IlOh.lll h.
!---!.-----'----''----!-

8 h.5 h. I O.h. I 7 h.4 h.2 h.. [ 3 h.·1 h.Dar· I.0 h.

1

2

3

4

,
3,087

3,003

3,093

3,090

3,00'1

3,08,1

3,00·1

>,087

3,001

. 3,09,

3,080

3,035

3,OH

3,O!l2

3,100

3,00-1

3,080

3,074

3,O~;j I
3,OJ,

3,095

3,OH

3,078

3,093

3,O~)u

3,088

:J,GS£)

3,OS6

3,101

3,0:)0

3,085

3,083

3,093.

3,DaO

:J,037

3,078

3,OS,;

:l,000

3,09-1

3,099

3,070

:J,08D

3,085

3,0)5

3,030'

:J,OSS

3,OSf3

a,08-1

:J,090

a,lOl

3,OU2

3,001

3,080

3;000

3,100

3,092

3,000

3,087

'3,038

:3,100

3,09;1

3,095

a,OD7

3,007

3,ODO

3,110

a,lOO

3,onn
:1,09,8

3,101

a,ooa

:J,OU5

3,099

a,IOl

3,107

o
7

8

o
10

. 3,101

3,100

3,105

:J,105

3,OUG

3,03;)

a,095

3,105

3;10~

3,095

3,090

3,030

a,I07

3,103

3,007

3,034

3,004

3.tO~

3,lOl

3,00'1

3,033

3,090

3,101

• 3,100

3,QtHj

3,101

3,091

3,103

3,103

3,103

3,100

3,009

3,101

3, 103 1

3,008

:J,103

3,103

3,103

3,100

3,OV5

3,103

3,10 I

. 3,101

3,100

3,004

a,I00

3,107

:J,105

3,10:)

'a,OOI

3,104

a,lOO

a,I07

3,101 I

. a,oso

3,104

3,107

3,IOG

a,I03

3,005

3,10~

~,IOj

i},lOl

a,103

3,008

3,1O~

3,110

a,10;;

a,lOl

3,IOG

:J,OUU

a,I05

3,IOG

3,L05

3,113

11

12

13,
.1-1

15

3,OOS

3,03-1

3,081;

3,081

3,082

3,ODO

3,001

a,075

3,003

3,08J

3,OUO

3,08G

3,008

3,017

3,070

3,mlli

3,07',1

3,OS5

3,078 .

3,070

:~,oou

3,085

3,0;0

3,051

:3,072

3,100

3,OS4

3,087

3,040

3,0/2

a,IO~

3,001

3,090

3,073

a,008

a, lO5 3,102

3,000 3,098

3,093 _ 3,003

3,074 3,OG8

3,O(j] :~,07(j

3,008 i
3,lOl

3,001

3,048

a,080

a,oo·j

3,100

3,002

3,0.75

3,083

3,001

3,008

·3,002

a,OS7

.3,070

3,103

3,090

3,102

3,003

3,083

, 3,10-1.

3,120

3,071

3,OD!

3,080

3,105

:j,O~2

a.OS4

3,0:13

3,0'12

10

Ii

18

19

• 20

3,093

. 3,000

3,OS8

3,089

3,OS8

a,079

3,OSg

3,085

3,OSO

3,081

3,OG7

3,08:1

3,082

3,090 '

3,00:3

:J,07S

a,080

3,OS2

3)003

:3,0;")7

3,088 :I,08S

:I,OSD' 3,070

3,08G 3,088

3,002 :I,OSD

a,ooo :1,000
I

a,08"

3,078

3,1lD:!

a,08S

:3,076

:J,08,;

3,004

a,09G

3,082

3,OGD

, 3.ono

3,OnG

:I,OS2

a,oGS

a,oiO

3,09;")

3,095

:1,000

a,oso

3,08G

.a,097

3,084

3,09,; I
3,088 i·

:3,O!)()

a,OlIO

:I,OS8

:3,005

a,oso

a,oH2

:I,OS8

a,ooo

3,007

3,O;)!)

:~,O!)2

:~,osa

3,101

3,O~)',

3,00:1

a, 101

:l,onr;
:J,I05

a,097

:1,100

21
i_ 22'

t: 23

24 '

25

3,07~)

3,085

3,Da3

3,090

3,\00

3,0;j7

. 3,074

3,071

3,090

3,090

3,O;ij

:~,0.i8

:1,003

3,088

3,001

:l,O·!:l

3,074

1
3,07-1

a,oS8

a,090

3,043

3,081

:1,091

3,07:')

:J,084

:J,o~:)

3,080

3,OS]

3,onn

iJ,077

:~,O:iG

:J,070

3,077

:1,070

:l,OSO

:~,OG,t

3,07:l

3,070

:l,070

:J,07S

:l,OO\

3,077

:-3,09:)

a,oso

3,065

3,080

:1,OSO

:I,OD:!

;-J,OSti

:~,05J

3,OSO

3,O!l4

a,097

a,osn

;-3,070

a,oRO

:3,002

:1,008

a,090

:1,001

3,OD3

3,05:1

3,007

a,oDO

:1,100

:~,OB2

:1,00:1

il,095

:1,100

:J,IIO

:1,00:1

i3, 11;;

il,OHt.

:1.10"

3,11;)

20.

27

28

20

ao
. 31

3,007

3,002

3,090

3,095

a,107

3,002

a,007

3,100

3,OSO

:J,OiH

3,001

a,080

8,070

3,087

a,oSI

3,105

:1,092

3,08:1

3,on
3,08:1

a,08D

a,008

3,008

3,080

:J,OS4

a,oS8

3,0:::7

3,071

:J,007'

3,090

3,00a

3,08i

a,oOI

a,on
:1,\00

:J,OD7

. a,oOI

a,080

a,oOI

:J,OOO

a,090

:1,00l;

:1,007

a,ooz
:-3,OD3

:J,OOO

3,009

3,002

:~,O!)2

:1,080

:i,002

3,097

a;ono

:3,092

3,080
:J,08,(

:1,092

:J,OO:1.

:J,OOO' .

:3,002

a,004

a,09a

:~,092

3..0U3

:1,09:1

a,OOI

3,000

3,000

.3,002

a,007

3,O~5 ~

a,ODO

:J,OOG

3,OU2

3,09:3

:l,007

:l,ono

:!,OJ7

:3,097

3,000

:1,004

:1,008

:1,00';

3,OU7

3,on8

:J,OD,(

:~,097

:1,008

3,002

3,004

Sums 05,877 95,72\ 05,0421.05,(;21 9,-..tiO,SI 05'~:ISI 0,;,7221 0,;,750 I 0,;'755 05,7021 05,8551 05,Ola 05,052 -;04a '00,073

----. ~ ---------------_._--_._----------------------------
/

3,002'8 a,087,8 a,085'2 3,085'2 3,084' 1 3,085'! 3,087'8 3,080'0 3,083'0 3,030'1 : 3,002'1 a,Oo,j·O a,on5·2 3,008'2 3,nDO'1

I-----------_..........---_.----,.,....,...-..,....,....".,...~----------_-.!...._-'----



HOURLY VALUES-G,lILT,

TERRESTRIAL MAGNETISM, 163

TABLE XVIIb-15.

JULY, 1913.
..

I I I I I I

I

I' I Mean
I I I

Inange,/15 h. ,IG h. 17 h. IS h. 10 h: 20 h, 21 h. 22 h.

I

ni.. 24 h.
for'Day, Max. Time: ~Iin. TIme. Day

,

h. In. h. 1l1.

:1,102 :i,10:1 3,000 3,007 a,ooo a,OOI 3,001 3,004 :I,OOG 3,Of.l3 :1,003
,

3,127- 13 05 :3,O:3G o ',j,j 71 1

3,007 3,101 a,103 :1,000 a,OOI a,OO·1 3,102 3,005 a,004 3,003 a,003 3,IOS IG O!! 3,057 ,4 OS 51 2

3,03~ 3,OOG 3,00G :1,096 3;00,j :I,OOG 3,003 3,002 a;on 3,000 :l,OOO il,10;) 3 IS 3,021 .3 10 , St 3

:1,007 3,007 3,00G 3.007 3,00S :1,OOS 3,000 :J,007 3,00' :3,097 3,00G a,IO" '2 ,Hi 3,ona 2 5:) 4" 4..
3,107 3,IM 3,000 a,IO:~ 3,10:1 a,104 iJ,lOG 3,107 3,]00 a,101 :J,IOI :1, lID, 13 3" 3,OD4 12 07 .25 5

.
3.0),1 3,1,1.1 a,10n 3,103 • 3,161 3,10, 3,102 :1,103 :l.IOi :1,IOG :J,LO:? ;~,lL1 23 3S a,OS:1 ;] Get 3] G

:1,107 :I,lOG 3,102 :1,104 :1,105 3,100 3, lOr) a,103 ' 3,100 3,10" :1,103 :3,110 13 :17 3,072 13 ;),) , 47 7

:1,107 3,107 3, Ion 3,]01 3,10;') 3,10~ ::,104 3,IGB :1,108 3,10" :-~, 10;"i 3,12:1 I ta :1,083 ' 2 00 40 S

:J,105 :1,102 :1,]02 :1,102 :1,100 3,]0:1 . :1,lOfi :1,100 :1,002 ,:1,00:5 3,102 .:1,107 21 58 3,083 23 00 2·1. 9

:3, LIS :I,IU a,IOO 3,105 3,IIH 3,10:1 a,104 3,10+ 3,loa a,Gi'S 3;101 3,1'23 14 i);} a,OS] 10 on <12 10

,
3,107 3,103 3,102 3,102 '3,101 3,101 3,008 3,090 :3,09;') 3"W4 :1,100 3,107 (i 4;; 3,079 ]0 28 ~':8 II

3,100 3,112 3,ll2 3,110 :I,IOS :-J,103 :J,Ofli 3,101 3,090 :1;080 :J,098 3,143 la IS :1,02S 14 0:1 Jl5 12

3,100 3,102 :1,104 :1,100 :1,099 "3,085 3,09(i 3,100 3,ono 3,OSI 3,092 .3,1l0 12 3:1 :!,90G 13 2! 2liJ 13

3,00" 3,00S 3,00G 3,OSS 3,00n 3,00G 3,088 3,00G 3,002 3,OS2 :J,OSO 3,127 22 10 3,008 2 00 JlO 14

:1,M2 s,oon 3,104 3,102 3,O~1 :1,000 3.08S :l,OSO 3,OS:I 3,00:1 n,o~n. il,lL") 17 4;) 2,002 14 20 213 , 15

:l,0;;7 :1,003 3,m);') :1,003 3,0:14 :1,00+ :~,Og;) 3,00(i 3,09:1 3,ono :1,087 :-l,llG 14 44 2,n!H H) 20 If),j IG

:1,09·1 :1,003 3,093 :J,09;'", 3,OU3 3,092 3,00+ ~},O92 :1,091 '3,088 :1,090, :l,IOG 20 0] 3,0{)6 12 :)a ;)0 17

:UIO :1,',00 a,IOO :I,OOS a,on8 a,OO) :J,OOO 3,00G :1,OS8 3,OSO :I,on+ 3 127 I;) 20 3,070 10 20 ,j7 18

:{,OUS :l,OOS 3,00G 3,00G 3,092 3,003 :l,OUI 3,087 3,OS7 :1,08S :1,002 3, JOI :1 28 3,074- I 17 30 15

!I,IIG :1,113 :1,] 27 :1,10+ :1,10:1 :1,10,; 3. lOG 3.087 :l,083 3,07i'i :-~,mw 3,141. 17 03 ~J,OJ3 3 ]3 08 20

:1,093 a,003 :1,00,1 :1,00:1 ;~,O!)2 :1,09,1' 3,002 :1,093 a;087 3,08;) 3,077 3,OUf) 17 III 3,021 2 i'iO 75 21

3,117 3,lOS 3,007 :J,004 :l,ooa 3,09,; 3,00:1 :J,OG4 :1,090 :J,OD3 :1,000 :1,12:; If) 00 :~,O;)7 2 48 GG 22

i3,l)!)J il,on;) 3,OU,1 3,on:') 3,OU7 :1,008 3,on7 :1,008 3,OO{ 3,000 :1,000 :1, JO I ' 4 07 :1,0:50 I ;3G Gl 2:J

:1,100 :J,1l0 3,110 :1,000 :j,O!H :1,101 3,090 :1,008 a,090 3, JOO :1,OO:J a,128 10 :w 3,Oi,7 4 45 71 24

:I,110 :1, Ion 3, Ion :-3,107 :1,004 a,IOO :}.10n
I

:;,102 :J,osn :;,O~),i 3,OU3 3,124- ]:1 :18 3,0+7 8 51 77 25

:1,101 3,100 ~1, 102 3,on5 3.000 3,0f);) 3,on7 !l,OUS :1,107 3/'02 3,004 :1,114 22 :J8 3,0.}2 :J 13 G2 2G

:1,093 3,004 !l,001 3,0:1I 3,0:1l 3.092 :1,0!}~ 3,O!H 3,01)2 3,ODO !l,OOI .3,UO 0 !)2 3,048 2 45 71 ,27

il,on..) 3)0!)~: :1,001 :1,00+ :J,On,1 3,00;) :J,ono :),on:; ::,09') :1,00:5 :{,OlJ2 3,102 13 ,j2 :1,OG8 2 3;') :\4 2S

:~,10:3 a, I (l.I :1.008 :l,ono 3,101 3,10,1 !l, JO'" :1,on8 :1,101 :J,L07 :1,000 :J,IIO I 58 3,057 4 00 Ga 29
·:I.CU,; :1,100 3,00G :1,l0:1 3.GG!) 3,00n :I,OOS i3,097 :1,0:)(i :1,002 . :l,On7 :1,107 0 15 :1,080 I 28 27 30

:uns :U03 3,lOG :~,102· 3,102 :1,101 3,O!)9 3,101 3,100 3,ons 3,'.\00 3,112 17 15 3,O7,~ I 30 38 31

-----------
OO,OUGI 00,;;;;:;

-----------1'------------------,--- ---
Du,ons !Jo, lfit) OG,144 '00,030 00,0,1(\ 911,028. !);"'i,n-l4 fJi'i,888 . .

---- --------------------•
3,009'0 3,101'8 3,101-4 30,08'0 3,00;.0 3,ons,o 3,00S':1 . 3,007'0 3,005'0 3,00:1,2

,

.



.In gamma.

AUSTRAtAsrAN' ANtARCTIC EXPEDITION.

HORIZONTAL FORCE-IllEAN

I •

.Day.. [ oh. 1 h. 2 h. 3 h. 4:i.. 5 h.1 6 h.

I
7 h. S h. 9 h. 10 h. 11 h, 12 h, 13 hi 14 hi

1 3.098 3.101 3,009 3,004 3.000 3;094 3,093 3,006 3,094 3,095 3,005 3,003 3,007 3,097 . 3,007

2 3,004 3,095 3,097 3,102 3,000 3,00S 3,096 3,100 3,098 3,095 3.004 3,003 3;00,; 3,009 3,101

3 3,000 ·3,073 3.073 3,OS6 3,077 3,084 3,081 3,003 3,00'; 3,093 3,OS9 3,001 :l,093 :l,OOS 3,003

4 3,001 3,087 3,081 3,083 3.0S6 3,OS7 3,OS7 :l,OSS 3,086 3,080 3,080 3,OSO 3,OSS :l,OS7 3,0~0

5 . 3,085 3,085 3,OSl :l,081 3,075 -3,070 3,on 3,076 3,070 3,080 3,070 3;081 3,085 3,086 . 3,086
.

6· 3,076 3,071 3,061 3,061 3,060 3,075 :l,076 3,073 3,075 3.07S 3;076 3,086 .3,OS5 3,087 3,OS7

7 3,074. 3,072 3,075 3.078 3;076 3;075 3.0S0 3,082 3,OSl 3,080 3,080 . 3,080 3;085 3,OS5 3,008
...

Gums 21,60S 21,581 21,570 21-,585 21,560 21,583 21,580 21,608 21,608 21,610 21,602 21,613
1

21,62S 21,630 \ 21,651

----------------------------'---------.-'
'.00" I

Mt:'ons 3,086'9 3,083'4 3,081'4 3,083'6 :1,081'3 3,083-3 3,084'1 3,086'0 3,086'9 3,087'1 3,086'0 3,087-6 3'080'713'091'3

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



165

TABLE XVlIb-16.

AUGUST, 19i3.

l15h: I 16 h: l'i h: ! ISh. jlo h·.1 20 Ii; I 21 Ii. 22 h. I
'. I illeail23 h 24 h Max.

. . .... • . for ~ay
- ------''-~-'--7_'___'--'--'---'---'-~

3,090

3;099

3,091

3,OS9

3,083

3,094

3;098

3;001

3,OS5

3;083

3,OUO

3;09G
3;092

3,OS5

'3;082

3,09S

3,009

:1,092

3,087

3,080

3,000

3;008

3,003

3,085.
3;082

3,100

3,100

3,003

3,085
3,085

3,097

3,008

3,00i

3,083

3,084

3,005

3,102

3;OS9

3,OS5

3,082

3,004 3,094

3,101 3;000
3,OSS . 3,001

3,085 3,085

3,OSO 3,r)70

3,090

3,098

3,089

3,087

3,081

3,102

3,107

3,101

3,IOi

3,ioi

23 55 3,070
14' OS' . 3,083

22 Hi 3,000

22 13 3,059

23 31 3,005

3 33

'2400

[ 2i

22 2[

5 00

23 . i
24 2

<ii 3

42 4
:10 I' i;

2[,03[

3,085 3,084 3;01J0 3,686 :j,08S 3,084 .3,000 3,OS7 3,OS4 . 3,074 3,OSO 3,092 14 30 3,035 3 OS\ 57

1__3~;0_88~1_~3,~0~87~''1~~3,_0_80_'i,-,;~3,_0~S3~1_~3,~0~S5_i~~3'~0~§4~'1-,-=.3~·,O=.~~0_:__3~,O_8~5_:~_3_,O_S_2_·1~3_,O_S_7_1_3_,_OS~2 3,14[ 13 57 .. 3,050 -'2 37~

;1,023 21,630 21;03i 21,032 \21:02512[,014 _2_1_,5_97_

3,000·i 3,OSS·9 a,08% 3,OSO'0 3,000·6 3,090'1 .3,000'3 3,OSO'3 3,OS7"1 3,085'3

.
.

6
'i

..



.166 ,\USTRAJ,ASIAX ANTAROTIO EXPEDITIO t'I.

VERTICAL FOHOE-lIlEAN

--,---,----,----,---,-------'-,----,----;-----;,---,---'- ----,------.,.----,--,-------,-

Day; \ ,0h•. I' Ih.\, 2h. ·13h. 4h. 5h. Oh. 7h·I' 8h. O·h.. 10h. IIh.!1211. l:lh: I Hh.

*1 * Interfered wit,h.

2

3

4

o
7

8

o
10

67,22:3

07,351

07,:300

67,235

07,284

07,271

07,238

07,210

07,213

07,:128

G7,2GO

t
G7,2ijO

07,204

G7,2ai~

G7,20D

67,197

67,2;".m

67,2;)7

t
67,217

07,24;;

G7,215

07,209

07,184

07,2R4

67,2;)0

G7,2;")4

G7,21G

67,208

67,177

... ' I

07,lfi4

(;7,2:~;)

t

G7,:l42.

ti7:2;i4

t
Gi,I!)(J

G7,170

(ii,I?1

H7,:tH

(7)2;iS

07,24G

n7,17G

(j7)218

ni, tGO

67,278

Gi,2;;t>

t
07,IS!!

07,1!!0

67,239

G7,;:l:10'~

n7,262

07,280

fi7,210

67,210

1l7,224
.

67,236

G7,:{25

!l7,200

(ji,2!Hi

fi7,:1l4

07,2:15.

07,228

(j7,2:1D

fi7;2i',S

Hi)a7

67,288

Gi,2n:l

fl7,:-W2

07,22;")

07,2:3:1

ni,21.14

G7,287

Gi,207

Oi,:122

(;/,208

ni,2!)!

()7,:n I

G7,~:W

G7,2:H­

G7,:W4

67,2,(;0

G7,2f):~

117,:W4 .

G7,:lOil

07,204

fi7.38'1

iTi,242.
Gi,2:W

n7,'2fll

G7,281

(i7,:W;;

97,:'W4
07,:")O,t

G7,::~7

117,:hHi

G7,2;,) 1

07,2:-n

G7,?~O

G7,:WS

li7,:HG

07,:WO

ri7,:HG

ni,:lSG

fl7::147

07,202

(J7,2:l4

(ii ,227

fi7,2QG

G7,a32

U7,30J

(17,:,1:18

G7,HH7

H7,:-lOi)

07,25!l

G7,242

H7,200

II

12

13

14

15

07,105

67,227

07,279

07,202

07,241

"u7,182

G7,2in

07,200

07,253

67,2;");1

07,186 G7;173

67,225 G7,108

07,IDS 07,IOG

G7,2?iS" G7,2Gt:i

07,218 fi7,OO!!

fi7,18:1

G7,22G

G7,2:!n

07,2:')0

(;7,OS7

.1,7,100 67,206

()7,2,n G7,242

G7,24·t 'Hi,24-.'

G7,2i'i2 07,244

117:1;14 ni, l!)1

G7,2:::~1

67,:334

137,280

67,277

07,1!!1

67,241

67,:102

o7,2SG

67,2(ii

G7,2fi7

67,2:3:-3

67,290

67,2f);1

(j7,2no

G7.2f);")

67,227

07,2fJi

()j ,ilO7

H7.2:j;)

07,271

07,22S

G7,:Ul

()7,:U'1

fi7,2iil

Oi,:l;iO

07.22;")

67,:}2G

G7,:lOl

fii ,247

H7.:IR0

fi7,2:~0

G7,:320

G7,:'107

n7,2-l8

Oi,ill:i

G7,2~4

G7,:~22

07,:130

fl7,244

oi,2;'j5

10

17

18

io
20

07,138

07,133

67,153

07,153

07,131

07,148

G7,140

67,159

0,7,100

07,I:Hl

07,128

07,130

07,130

67,1;)1

07,0,,2

"7,Ill

07,087

07,10:3

07;1,,0

fi7,0:n

07Jl;)

G7,Ufi

1.i7,08G

67,I:n

G7,OS8

(i7,1;):~

!l7,001

07,110

G7,128

67,112.

(ii; 1:17

G7,1:iO

(j7,l2:~

G7,124

07,121

ni,142

()7,215

67,154­

G7,14:)

G7,12li

1l7,ln:J

07,l01

~7,I:i4

fi7,14:l

G7,128

Ci7,287

Gi, I 7;'')

67,156

07,I:W

G7,1:Hi

0i.240

fi7,179

G7,lHi

07,134

Hi,l:n

07,202

ni,l!),

fi7,24!!

·"07,140

(i7, l<l:~

t17,2t10

G7, IS\)

G7,H)'1

Gi,174

fi7.14G

07~2:n 07,248

07,181 G7,HHi

G7,H)8· ·G7,?O:l

07,17:1 07,IUO

07,177 G7,172

fi7,170 I, G7,HH

07,221 ) 07,204

07,100 07,20n

07,214 07,221 I

67,207 'G7,207 (j7,2(H3 '(;7,211
.

21

23

25

20

27

28

20

30

07,107

67,188

67,253

07,228

• 07,Z23

G7,221

67,247

G7,22G

67,22:3

I - 07,2:17

G7,147

j'

07,2;30

07,2)3

67,222

07,207

67,240

07,218

.67,217

G7,2il3

07,];"H

-r
,G7,24:~

07,ZI0'

07,22:J

. G7;172

W7,24.5

G7,215

67,208

07,224

Gi,In7

-i'
,07,2:18

67,201

Gi,214

G7,HirI

07,248

07,20:)

G7,214

t

,07,HiO

fii.2:1!!

07,20;.

67,202

+,

(i7,176

Gi,2:r;'

07,212

(j7,l!):~ ,

07.18fi

t .
07,2:37

07,21:i

07,221

(j7,180

07,240

Oi,200

n7,~18

67,2;)0

t
117,232

fi7,210

t

t
t17,2411

fi7,220

(j7,2:W

G7,219

G7,212

t
fi7,2Z0

67,221
++

t
07,241

07.21 :l

.07,242

07,23:1

G7,212

i
G7,221

fi7,22:l

117,213

t
G7,227

Wi,22:-;

07,2-11

(j7.2~8

07,207

t
07,228

67,22:1

(li.220

(i7,2:W'

07.228

(ii.218

, (\7,244

fl7.2:n

n7,20rt

Gi,li7

G7,Z:n

fi7,Z:l2

(17.2:-18

(;7,24]

(17,2:')2

(j7,Z:W

07,2<.10

117,204

(7)87

G7,2:n

G7,24;,)

G7,24(j

G7,2;"i7

t17.Z:W

tIi,:?;;i

Gi,202

07,2(10

G7,2:~2

07,247

67.:1:i8

Oi,Z.tS

. G7~202

fi7,:~:-lR

G7,2fiO

H7,254

07,108

07,228

(l7,2:J:~

07,240

G7,2!W

07,2i)O

07:2:n

Ot,2f14

Sums.

Means

~S2,2: ~~~~!~~'177~4fi,850 ~;~~:~m~:~12,7~ ~~~~~~~~ 1,7'J8,2~~ ~;2~"2:1'!!GO.2~~;'O~~ll'O~l,r.'Jdi~)50-:;~-------r-----------­
07,223'8 H7,21fi·8 07,100'1 07,180'5 H7,180'0 H7,101.0 Hi,lO!H 1i7,22!J'S H7,2:li'0 Oi,2:ilJ.I 1i7,Z'll'l Ifi7,2oo'5 Oi,2;34·Z fi7,200'1 fiI,Z";"1

t No llccord,



TEUHESTHIAL ~IAGNETlS~L ......; .167

HOURLY VA,LUES--G.M.1'. TABLE XVIIc-,l: ..'

APIUL, 1912.

15 h. IIG h. 17 h. 118 h. 1 1U h. I 20 h.

b, lU. h. m.
* Iuterfereu with.

07,208

07,305

07,313

07,325

67,207

07,:300

07,311

07,207

Ui,2iJ8

07,313

07,310

07,31:1

07,303

07;340

07,331

.o7,2Ul

07,200

07,358

07,328

07,311

67,281

U7,358

(j i ,~~5D

U7,273

07,288

,G7,324

07,330

07,32U

07,208

07,3UO

67,321

67,202

U7,230

07,a21

07,:)00

07,200

07,223

67,351 li7,273

07,:JOO

07,2:35

07,a17

67,37'1

07,383

67,425

17 42 67,202

23 48 07,120

o 02 07,104

21 13· 07,222

23 20

5 36

1 55

2 iYl

115

I'

2

3

4

li7,:?lB 07,2,17

07,285 li7,3Ul

lii,282 67,355

6i,24U ti7,:W7

U7,:?lD 6i,5:l3

07,3·13

07,301

U7,251

67,230

67,225

07,227

07,:1l2

07,:1l3

07,242

07,240

07,3·10

U7,2UU

Q7,250

07,2:10

U7,221

U7,222

07,303

07,3UI

07,2·10

U7;2:W

U7,::3<1:7

li7,3U8

(j7,2~1

07,240

tJi,2.17

07,227­

07,305

U7,205

li7,25;J

07,212.

07,332

07,323

07,245

U7,247

tn,:~'i1

Ui,:m4

07,202

Li7,2:JU

U7,IU:3

67,355

07,303

U7,2'!2

ti7,257

U7,220

U7,220

07,304

07,201

07,227

li7,lur;

U7,310

U7,273

. 137,245

07,200

U7,220

07,228

67,305

07,203

07,221

ti7, IDa

07,310

67,304

07,241

li7,Ziti

07,22<1

Li7.234

67,21.14

(j7,~8!)

U7,238

07,181

07,310

U7,27::3

Wi,z:n
li7,2li!)

tii,22G

U7,235 I

7li,2UI

Gi,2U7

07,200

07,174

07,~23

07,287

li7,23G

li7,~.H)

G7,217

U7,.2~H

U7,271 U7,2!J0

H7,238

\i7,210 07,231

07,105 U7,22U

07,473

li7,3ili

07,282

li7,327

07,330

13 au 07,244

12 42 07,IUD·

o 34 07;184

o 10 07,150

o 30 07,OU,3

7 25 67,153

o 48 07,101

14 20 07,140·

o 14 07,100

II 30 07,043

2 21-

3 40

5 05·

3 27

2 30

2 57

2 U8'

22 28

3 30

22H

177

08

171

237

U4

200

2UO

HI

400

6

.7

8

9

10

11

12

13

14

15

U7,lnl . U7,18U

G7,235 ij7,23U

67,244 67,240

G7,232 li7,232

07.207 07,200

07.17;"> 1 Hi,175 \

07,188 Oi,17!) lii,:!:38

U"i,253 07,20:1

07,228 li7,237 07,277

U7,223 ~7,22U 67,25:-l

07,221 67,474

21 ­

22
23

24

25

10

17

18
In
20

114

138

no
G5

270

28U

300

IUO

12:1

20,1

8 :J5

4 48

:; 12

3 00

3 07

22 12

:3 3U

o 42 07,124

22 24 07,126

23 OJ 07,181

13 00 07,18S

13 OJ 07,lUS

. 8 41 ti7,O;J2

Hi Oii 67,Oli2

o 48 07,U08

12 40 67,075

1 27 lili,DS:l

(ji,:'~41

07,452

li7,2G4

li7,108

G7,247

Ui.l~IU

0!,IU3

67,H\5

67,1<14­

li7,1~U

Hi,l :33

07,153

67,15:~

U7,I:n

li7,llj~

07,IS1

tfi .• 254:

6i,2tjli

07,2:14

tii,22li

li7,147

ti7,15i

Li7;13:J

07,10a

. li7,175

ti7,lu2

07,203

U7,178

07,102

07,177

U7,188

07,251

07,244

137,230

137,232

U7,lH5

67,238

07,2.1,)

07,232

07,235

67,10(j

07,24:1

07,r05

07,141

67,17·1

U7,182

U7;256

U7,260

U7,23{i

li7,241

li7, l7U

07,221

07,180

07,100

U7,234

u7,21,t

U7,22U

07,155

07,187·

67,251

67,252

U7,22U

U7,2'!7

Li7,172

07,180

li7,2~A: .

07,241

07,233·

li7,24;j

U7,222

li7.25U

07,184

07,138

li7,2UU

U7,:nO

07,lU8 I
67,1:-;3

07,100

07,220

07,401

v.7,lU;,)

07,151

07,100

U7,lDU

G7,2:W

G7,2:34..

Hi,232

67,201

H7,2:HJ

07,210·

G7,lU3

07,103

07,155

118
107,247 li7,247 U7,.:N7 U7,247 .U7,247 U7,252 U7,24·7 li7,:UU G7,2;30 U7,247 U7,~5I 13 00 G7,133 :.; 40

G7,2·~2 Li7,242 U7,2;10 U7,2::H Ui,2:W li7,2:-n 67,2:3'1 G7,235 67,2:2D 0i,220 G7,241 U7,208 12 28 07,20'1 2:3 02 li4

67,227 li7,234 07,243 .li7/237 07,238 vi,24:3 Gi,:!!2 U7,244 I (;7,2:~8 G7;22:3 U7,227 li7,254 22 35 U7.178 240 7n

G7,2;)l 07,252 H7,250. U7,2:iO vj',247 U7,24U G7,2J3 li7,245 U7,245 G7,2:rl G7,2:-37 07,2t14 ]229 67,181 420 1l:3

G7,241 Gi,23U .U7,240 U7,2:33 G7,23l Gi,2:!l G7,228 G7,228 G7,233 U7,221 Gi,2:n U7,2Dl 11 50 Gy,201 ::3 08 00

-------------------------- ----1----1----
1
--_

1
_----------

~)G(~~~~~O,:l~~~~~~~~G~~~~~:~~~~50,~~I~~0~~I~~~~~I~~~~i~040,4~

20

27

28

20

30

ti7,24U'O H7,252'4 Gi,:!;}:]'1 H7,24U·4- U7,251'3 67,245'4 U7,24'1';3 G7,2:3u'7 li7,22f}'8 07,223-7

-1: .Lfus;'ltbiuctoq-,



VERTICAL FOIWE-lI1EAN

Tn gamma.,

oh. 1 h. ~ h. 3 h. I, 4 h. 5 h. 6 h. 7 h.1 I n IlUI. 110 h. I 11 h. 12 h. 113 h·1 14 h.

67,228 . 67,22n

1

2

3

4
5

6
7 "

8

o
10.

11

l2

13

14

l5

16

I7

18

In
20 ,

21

22

. 23,

2,\

67,22.l

67,233

67,21~

6},IOJ!

67,21~

67,245

67,.22,~

6,7,~4?,

67,~4~

<\7,24~

67,240

07'~~_~f

6.7,~W

<\7,21~,

Q7,22l
,

67,243

'F,~3~,

67,263

67,284

(.F,~5.8.'

67,268

67,2:36,'

67,2:3,4

67,242
67,234

.Q7,229

67,225

67,105.

67,1Q.6

67',22Q,

67,241 ,

6"(,244

67,20~

6}J.23~

G7~2.~Q.

67,220

G7,~.~5.

67,171

.67,207

9.7,2~0,

67,.244

67,,~p

67,2,70

.6"(,274

67,231

67,26l

67,2.l7

G7-.~.~5.

67,2.34

67,~3.2

G7,~~2

67,202

·67,200

1.\7,205

67,~61

67,2:12

67,~3fi

67,l87

67,2.23

67,2.2.8

G?,228

67,1'(3

67,247

67,100

67,220

67,228

07,,2.15.
67,26Q

67,2.66,

67,221

6},2['1

67,?-00,

67,2.~1

6.7,224,

67,2.34.

0.7,215

67,204

67,2J<\

671UO.J ••.•,

67,278.

07,257

67,246

6~,~3~

6"(,m

67,2.10,

67,161

67,:J.(j2.

6"(,2.34

6"(,21)2.

67,220

67,1~2

67,2:30

6"(,2.53

6(,2~1

67,n:;

67,1~f!

67,~21

6~,~~8

6"(;2.30

Gi,IOiJ

67,206

67,208

G?,~O.2.

G7.,~75

67,243

(j7,~32

Q7,~5}

6"(,2.25

6,7,207

67,~00.

6"(,2'14

67,2.5l

67,2°0

67,226

(7,2.04

67,256

O_~,~5_~.

u(,2,4l

67,2:19

, 6_7,~~5

67,220

67,2.47

Q~J2.35

67,197

67,206

1\7,201

67,2Q7,

67 2;\3
.J .....

67,220

1\(,2:;3

67,10,:3
6,"(,.229

67,186

67,2:n

6.7, ?-O 1

(F,2;~7

6,7,1.9,7.

~7,.~~7

67,226

67,200

67,267

6'1,.~64

67,2.61

67,258

67,~'l ~

67,2.23

67,2:37

67,2:;7

07,214

6"(,m.

6.7,210

67,2.2.6

~7,~2.3

G7,260

67;268

67,~2.S

67,2.,:l7

G},~.~~

67,2il8

67,2.2.1

67,2.46

6.7,2.3.l
6),~3.8

67,227

67,22.1

Q7,~'72

'67,283

67,~76

G7,2GO

07J,:?3,5
67,,2},3

6,7,2.44

67,2.41

67,221

67,21)8

67,211

6},2Cll

G~,~.3.4

67,254

G.7,~.57

6,7,~50

67,2:3.8

(,j)~~}5

67,2:;7

67,24:;

67,2.5.2.

~7,~4G

.Q7,:;N4

67,228

6,(,264

67,~73

6(,286

67,282

. 67,26:3

'6.7,24;7

67,2:Jn

67,.248

G7,2.4;5

1·67,220

67,216

6p20
67;23]

67,24,:3

G7,2HO

67,~.5.4

67,2.42

6},24:7

67,24;0

6,7~~.4:7

67,276

6.~~2.(j.O

67,23.5

67,2:;3

G~,~~)

67,27~

G_~,2.8.7

67,283

67,272

67,21).0

6?,~.47

6,7,2.44

67,24"

67,217

67,221

67,220

67,234

(),7,~34

G7,2G2

G},2G2

G~,24:8.

G.7,~4:~

li},2.4~

67,2:Jn

6},2.0,n

67,418

6},271

67,2,38

67,234-.

0.7,276

67,2,72

6.7,2~2

67,20.0

67,274

6),25'1

67,2~7

6,7,244

67,249

07,218

67,2W

67,2~7

67,236

<:1 7,262

07,2lil

67,268

67,261

67,244

67,230

67,244

67,259

67,41:3

07,275

67,2+7

67,2:;4

6"(,2.84

(Q,274

G,7,282

67,287

6.7,273

.67.25,4

6.7,2.52

6,7,25.5

67,2.60

67,224

07,231

67,230

G7,~39

67,287

67,290

67;270

67,240

67,240

67,241

Q.7,:lG.5

G.7 ,~~Jj3

li.7,27i!
67,:312

07,2:Hj

67,277

67,268

67,278

6,7,2D:l

07,269

67,240

6~\~51

0,7,~59

0,7,202

67,222

07,230

67,2:33

6.7,~H.O

67,440

•
67,400

6},29fi

67,~4(j

07,245

H7,24-1

(j7,~J87

G7,322

67,2!,l,O

G7,a2<.!

67,24;')

07.287

G.7,~75

0.7,287

G7,279

67,280

()7,~.51

07,254

67,258

67,264

07,230

li7,236

67,2:35

67,2·\9

07,209

67,:1:n

67.383

67;:304

G7,~47

67,2:W

G7,:J,51

6.7,:;00

67,264

G7,288

li7,2;')[i

67,277

·.67,~8.4

6,7,27.7

()7,2SG

G7,242

67,254­

67,2:3.8

07,~Ofi

67,226

67,240

67,254

67,244

07,277

l.i7,:WG

67,202

67,:)()6

67,271

67,250

07,240

67,285

67,280

67,280

67,270

H7,2D:~

G7,2!ln

G7,~OO

67,207

67,283

-67,282

67,239

67,250

67,256

67,278

26

.27

~8

2.0

.30

31

. ~UT[\S

U~,2.66. 67,~53 6,7,261 67,202·' 67,264 67,268 - 67,269 67,272 67,279 07,273 G7,~n8 67,300 -07,292 G7,2n2 67,2n:')

9,7,,~8,~ G7,2}Q' 6},~50_ 6'(,,?f·Q 6.7,~59, {)(,~)1 6.7,.~78 6.7,2~O G7,,~7G G}~2.75 67,281 ()7,~S2 67,2S:'~ 67,~87. G7,287

67,28.3. 67,~7"( 67,~08 67,2.6,j 67,~6n67,,2Gl 67,26n 67,268 .67.278 67,28:l 67,287 67,201 67,:100 67,:lOJ '(ii,:lOO

67,30.3, G7,3'o9 67,_3.0:J G7~2Ji5. Q},~~:l Q},~O,l 67,287 67,~87 6.7,~.~fi, 6.7,285 G.7,~.fi~ 'tl.7,287 Gi',:)2fJ 6.7,:·~.l8 Gi.:W,4

Q7,~S.~ G.7,,~~O. G.7,~~T G.~,~73. G},2.~~, G7,~(8 67',289 6.7,2~S. 6"~,~$;l 67,.288 G.7,,2.~(i G.7,~8·~ 67,~S4 67,2fl.2 G7,i~O:~

G7,~.!).5. I G7,:mG. I. G.7,~8,~ G7,~D.G G}'?,$:) ~7,,~Q2 Gi,~9G G7,?O,G. G7,~9G G.7,~n2 G.7,~95 G7:~S9 G7,2!17 Gi,:WS 07,315

~~12'~3'1,~6112'08j'2:302,~8'\,14~2'084,2~2,OM,2.7212,084,G56 2,084,828:2,084,O:J8:2,0~5,l:l.2 2,085~;~8~~~~~~~I~O~

67,245'5 67,.'137,5 67,233'2 G7,nO..j 67,2:13·n 6.7,2.:3·t'G 67,247-0 67,2,32'" 67,25p'l 67,262':3 67;26"6,.7 67,2;:;'0 67,28;'1. 67,~81'7 67,277'5

~ No record,



·TEHRESTRIAL ¥'AGNiETISlI[ 1,69
.~ I ""

HOURLY VALUES-G,l\Ll'. TABLE XVIIc-2.

MAY, 1912.

15 h. 116 h. .18 h. "/10 h. '1 20 h. ,21 h. I 22 h.

;j

:l

4

1

Time. Bunge. Day.

IJi•. 111.

·1 24

2 40

5 Jl

·0 31

;) i.i4

~Iin.

h. lll.

23 20 67,11)5

20 :tJ 67,IUO

14 40 67,186

21 22 Hi,17n.

l! ,10 1)7,201

G7,2:32

1)7,27-1

07,::nO

07,302

67,573

07,233 67,221

67,212 67,227

1)7,100 67,228

G7,212 07,2:32

07,24G 67,267

23 h. I 24 h. f~I'!::~~1 Max. Time.

1)7,221)

67,234

67,230

67,227

H7,2G4

67,2J7

67,23U

07,2:18

.G7,2u5

67,2G7

67,207

()7,257

G7,217

1)7,240

07,225

G7,24(j

07,2:36

67,270

67,21)2

07,252

67,'?53

1)7,21)7

1)7,226

1)7,245

07,22G

:i7,239

1)7,243

'67,243

G7,2U567,25U

07,229

1)7,237

1)7,2.10

1)7,2<14 I

.17 h.

67,227 .

Gi,23G

. G7,24~

67,243

67,21)0

.67,228

67,~:18

67,260

07,246

07,264

67,304

67,272

67,202

67,265

67,~47

tii,a04 1)7,3:l7

67,277 67,2;':;2

07,272 07,2GO

07,201 li7,251

67,2<10 . 1)7,244

G7,2!):j

li7,202

.l.i7,270

07.2;}6

G7,'2'W

li7,277'

1)7,21)3

(ji,273

67,2.=jH

G7,244

Gi,2GfI

07,272

07,21)0

1)7,248

G7,2GG

G7,2;16

07,272

67,2i"j(j

67;250

67/~.78

G7,:W4

1)7,21)3

07,25:-3
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iusTR.Ati'sioAN AkrA.iH:h;icEXPEDITION:

VERTICAL, FORCE-MEAN

Iiay. ,I ' \
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:ih. 4h. Gh. F oIi.

I I I
Oh. 1 h: 2h. 5 h. 711. 10 h, . l1'h. 12 h. 13 h. 14 h ..

"

i 67,2~8 67,297 67;313 Gt,280 Qt,'296 -67;277 67;%04 '07;2'02. 67;:305 67,309 67;333
" ,

, 67,35i 67,33567,441 67,387

67;209
\.,

67,300 67,270 67,265 67,2G~ U7,2DG 67,278 M;316 67;320 67;3i8 67',307 07,316 67,:1752 ,67,288 67,330

67;300
.""

M,274 U7,275 tJ7,2Dv G7~278 '67,2,,3 G7,325 '67;351 u7,32G' 07,346 67,3243 - 67;278 07,34-5 67,333 67,:3:34

4 67;324 07,326 G7,28'G 07,201 07,30:3 67,327 G7,334 67,32U 07,3213 67;3:30 01;3:13 67,327 G7,:l3:3 67,:326 07,332

67,:334 67,:323 u7,Z85
' '

{n,324 'U7,337 G7,3425 '67;317 67,312 G7,335 67,34:3 67,:3,13 G7,3~2 67,:3401 67,:3'14 67,346

ti 07;34i 67,33U 67,322 (f7,32U 67,320 07;323 07,:328 67,:3:17 07,:347
' '

'G7,:340 ·67,:346 67,34667,340 67,:345 67,:149

7 ' 67,356 67,34;; 67;344 07,345 67,352 67;352 67;:352 G7,:J54 67,355 '(j7,355 67;:356 G7,355 67,358 07,:358 07,358

8 67;317 G7,33i_ 67,286 07,:3:34 67;:l2i .67,3i7 67,:164
..

07,39207,:122 07,284 G7,320 '67,385 G7,:~t)O 07,455 •
" 67,373 'G7;:l4G 07,:300 67,322 (;7,331 67;33~'1 67,:140 67,351 67;367 07;~S4 67,377 '07;387

' ,
67,585 07·,5:n0 07',543

10 67,35U 07,:170 67,351 07,:164 G7,40~ 0.7,:101 67,:mi 07,3si G7-,37G G7,:lS4 07,:lSO 07,:188 07,:100 67,420 07,404

,

11 67,374 67,:156 G7,:l73 t t t t t t t t 67,414 '07,4:1:3 Gi,447 GT,457,
"

67,:~56 G7,3o'U Gi,324 07,3:n, o.7,3m) 67,a68 07,~s!i "67;4'08 67,.ii8 07,40\112 67"a6:1 67,:l48 67,3:18 li7',351 '67-,354

i3 67;36;) 67,:1'08 (;7;364 G7,38'9 67,:3si U7,370 '0.7;372 U7,:ns 67,:37.1. 67,375 '67,370 '67,:180 '67,380 G7,3S's G7,405

H 67;38'6 67,;)8;; 07,:165 67,:185 '(ii,:l04 '67;355 07,:108 67,:362 67,a73 67,377 67,388 07,:163 67,:180 67,39'0 '07,403 ,
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24 67,3,,6 ' 67,:3"76 "
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25 G7,341 '07,33:1 07:341 67,356 67,:~;)9 67,:l6~1 67,300 '67,:161 67,:l57. H7,362 67,~64 67,:l68 67,36;'') 0.7,:167 67,:W5
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HOURLY VALUES-G,M,T,

TE~RESTRIAL''lIfAGN"ETISM'1

TABLE XVIIc-~,

Jp~~! rm:
-

I I 17h.

I I " 20h. I I 'j
I
rin;~·1 Tiwe~ IRa~~~'I'15 h. 16h. ]8 h. ]0 h. 21 h. 22 I!. 23h. 24 h. IMean Max. Min. p~,..for'Day.

I
I I I! h. 0). , ~, m·I

g~33 67,320 670323 ~7,320 670326 67,~24 Q7,317 67,3~2 67,314 1'7,200 67,321 ~7,6331 '11 30 G7,~~~ 2 45 421 1," "
·"-,;1, .' ,

Q7,410 67,387 67,aQI QP11 Q7,3i,3 67,a25 ~7,3]~ 67,~47 67,311 67300 f3'7J3~2 ~7,4aO 14 35 67,~1Q 7 20 184 2,
," - . 1 ,- .~

~; ".' , -. ~

67,338 67,3:35 67,~:17 67,:3~5 67,~~:3 Q7,~~8 67~~:36 Q7,~2~ 67,:397 67,324 67,318 ~7,3·57 ~.·2P 6T,m 6 03 P? :I
";",

Q7,3d5 Q7,:laO (~7,a;17 ~7,:1:37 67~~68 67;:lQ7 liT,3QO 67,348 97;:140 67,334 67J3~~ Q7,~78 20 30 67,251 1 ~~ !27 4
67,375 67,a75 67,~61 67,:155 67,a64 67,~55 m;a60 67,:j50 67,a43 67,341 67,342 67,301 .15 20 67,253 2 4§ 13§ 5..
,6p50' 67,:-352 ,67,:1:'6 67354 Q7,~53 67,355 97,:35~ 67,:J69 67;a50 67,356 67,345 %?7Q 2~ !5 .G?o~~2 1 50 84 6... '.

<\. . ,
. Q7,356 fl!!~f)7 67J:~f)4 f>7.~f>7 97,~QO f>7,~~9 QP91 ~7.ilp5 67,341 67,:J17 67,:J51 67!37fl 21 20 67,:JW 2:3 45 6:J 7

67,~!0 67,~~1 67,421 Q7:~?2 Q7,4Q2 O?,37S 67,390 Q7,426 Pi,~78 pi,373 ?7,37~ fF~7q~ 13 3~ 67:HQ 4 10 5~5 8
, -t'

6,7,570 ~)7,r,OO' 67,46! 67,~48 P7,4:Q4: 67,430 67,:J66 Q7,3~5 67,:J§7 G7,~59 fi?1OD 67,773 12 J5 G7,~g7 2 18 50p \)
':. " -"f

67,465 67,421) (l7,fl;", 07,178 67;r,UO 67,!'.ilG 07,~40 67,43:J 67,.77 67,374 67,414 G7,611 18 "7 67,29Q 2 48 :J12 10

67;428 6:,398 Gj,40& 67,400 67;~?2 q7;386 67:388 G7,37~ ~7~~70 67,:J03 I ... 67;496 13 40 (j7,~~3 :J QQ ~:J~ .. 11
67,496 q7,:JF 67,382 ,67,399 G7,:~86 67,372 67,377 67,394 67,:~72 67,36:J 67,?73 ~7,1fj~ 12 19 67,?Q7 403 149 12

.~. I

67,407 67,404 67,403 67,408 67,4]9 07,41$ 07,113 G7,3n3 67,384 67,:J86 07,38f) 07,148 19 ~4 G7,q~3 I 37 115 1.

q't,4*2 q7,4:1:l 97,4'],5
' .

G7,413 67,409 67,405 Q7~402 67,395 67,390 67,a66 67,:301 07,509 15 00 97,:337 4 ?2 172 14

67,:J80
,

67,:174 ,67,373 67,368 67,:375 67,:368 67,:174 67,368 67;:J'36 G7,:l66 67,:369 67,407 }5 08. 67,332 1 48 75 Iii

,
67,:18G 67,3!l:3 07;:3R7 67,:m8 ...G7,;'!)! 67,389 67,:!ll4 .~7,3~6 q7,3~~ 67.373 97,381 67,419 21 20 67,~Q() 3 10 .q~ 16

667,40;j "
',,- "-,;

67,:1813 67,384 q7,:J94 07,:J95 67,:395 .R7,3~8 67,390 67 :J76 67,:J67 67,:18t 67?1H~ Hi 22 67,~Q2 ~3 5~ 57 17. ' .. . ,
67,3B2 ~7,4!6 97,389 li7,:ISG li7,:l89 67,3~8 ~)7,:3~6 671:3~2 67;38.2 q7,371 Q?,379 li7,474 1,3 ~~ 67,~1~ .2 27 pi 18. -,
67,:l74 67,:171 07,aia 67.372 07,:371 67,:m 67,375 07,3Q9 67,3(15 97,3Q5 67,:172 67,tOO 2 40 61,m 4 !.5 62 I'•67,:376, 07,375 07,383 67,376 07,:J82 67,380 67,.76 67,379 67,~76 67,:JliO 67,:J70 67,385 20 1:J 67,:I:J5 3 :J8 qo 20

67,:36~ 67,:lQ2 67,:lq7 67,364 67,38.2 67,382 ,67,374 07,360 (j7,3Q5 67,357 67,~Q~ 67,387 19 :jl) 67,:J43 .4 08 .4t _21, . . ' : .,.,.
67,:IU4 67,:384 67,:J79 67,:177 67,378 67,:164, 67,36:J 67:3Q7 67,:159 67,3':59 67,:1~7 (!7,415 1fi 22 67,:J:J8. .1 09 77 22

"
67,:376 67,:368' 67,:JQ6 07,:n7 67,:Jq7 67;407 67;:1~:J 67,4'0 67,360 67,356 67,:370 67,45jl 12 2il 67,~~G .4 Ii! ·t4:3 .~3

67,40:J 67,:3813 li7,:375 67,:J72 67,:lQ7 67,:J60 li7,:J59 67,362 67;?57 67,341 .()7,37·~ 67,4:34 H ~5 67,:30:3 2 17 I3! ::!4,
67,:164 67,3~6 67,:J()7 67,:164 07,1366 07,357 67,~70 G7,3~ 67,356 67,:H35 07,361 67,377 20 :32 67,:30' 1 48 7Q 25

t ()7,:J~2 67,379 67,:376 67,374 G7,~7:3 67,~72 67,380 67,:175 07,372 ~7,37't 67,367 67,415 13 50 .67,:123 20Q 02 .2G

67,:i6:3 67,:164 67,367 67,:166 fii,361 67,:358 67,377 p7,375 67,361 67,:J05 67,:166 67,425 10 :35 .67,29il 2:J 55 J2U .27..
67,426 67,402 li7,388 67,:194 '67,3% 67,~QI) ~7 40:J 67,4!2 67,380, "07,375 67,:189 67,457 14 10 G7,~96 0 0.0 161 28'. -
tj7,t59 67,461 G7,4~8 G7,3fll 67,4Q8 67,402 Q7,4~r. 67,461 67,417 67,394 q7,413 67,554 12 12 .67,28.7 I 08 267 2~,.. -'

67:42,:) 67,411 67,400 67,:J88 67,384 67,380 67,:J81 G7,~83 07~?(j4 67,366 67,392 67,48:J ]:J ~O 67,~~.~ 2:J 2,8 J30 ao

-----------------------
2,0;~~1;2!'3~1~'0~0'910

---------,,----_..,----~--..-._-
:?,021,1l71 2,021,698 2,02r,4-5I 2,021,406 2,021,'347 2,Q21,44.0 2,020,009

, . .
--- . .

G7,:399'0 G7,:J89'0 67,:J81'7' (7,380,2 67,383'9 07,381'3 67,:J77'2 Q7,:J7D-4 Q7,:J64'7 67,355,6.
\ .

_. _. .. .. ... .- ... , ~ ...•., . . - --- - -_. .. . - .. - --. --..
t No recor.l.
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VERTICAL FORCE...:..MEAN

Tn gamma.

10 h. II h. 12 h. 13 h. 14 h.

I
8!l G7,:186 6i ,:l!lG G7,40;"') 07,41."') 67,484

OG G7,407 67,407 Gi.40!l 67,400 67,411'

09 67,40:) .. 67,.49·"') G7,420 -:07,420 Hi,424

lG 67.417 Gi,44ii G7;4:n 07,.')21 07,525

i 07;470 G7,tinJ fi7,'12!l Hi,;);';; 07,027

20'1 07.4:n 07,'HiO + G7.;)7~ m.;;oo
I

G7,:~8!) (\7,:l82 Gi,:ml 117.386 Gj ,:nn,
,Ill

I 117,4-4-2 Gi,4:1S IiiATI:I G7,,~tiO Ci7,f)'14

07,428 G?,f1S (ii ,4fii G7,470 07,406

Hi fii,40i G'i,.Ul H7,41;i G7,4-:H G7,<t·tu

II I Gi,408 l:i,411 6i,41:1 G7.4lG GiAI4

l,j. Hi.414 fii.417 67,41,",) 67,4,28 67,42:1

87 li7"tf)3 G7,40'j. 6i,4fHi G7,4f.1S .67,501

i' t "t t t
ii 07,480 G7,.482 H7,·t83 G7,484 6i,485

I
44 07,4(i7 117,440 G7,4.~4 07,447 07,447

I
40 Oi 044;) 07,44;) n7,:t4:1 07."t42 ()7,,14;,)

47 fii,44:~' 1)7,447 117,44:1 G7,4',tl
I

H7,4:10

28 07,424- G7,420 G7,421 G7A~\a 07,42H

.l:~ 67,400 G7,4l0 (;7.410 (;7,430 G7,4tit

I:J (j7,410 07,424 Gi,440 G7,4-:~8 C,7,4·24

Hi .117,-11!'i G7.410 07,·127 fi7,42S fi7,'1:18

~n 117,4:J:j (j7,4:~+ Gi,4:;1 117,·1:~;) {i7,442
.' Gi,4:1027 fi7,42fl (j7,'~2(i G7,4-2H 6.7,4:n

:H 07,.1-:JO 07,4:'11 H7,44-1 07,4;JG li7,4i:m

211 07,417 ()7,4:~2 (j7,4,t--t- . H',4:?7 G7,41H. "

!)7 C7.42fi "07A17 G7.4.2:l H7,4~7 07,'1:;1

Hi 07,40n tl7,4\ 1 fi7A22 07,418 07,418

:1(1 G7A27 ()7 ,420 117,421 H7,4:W H7 ,,~44-

Ii; G7,41;) 07,427 G'jA4:1 (i7,402 H7,4S1

22 67,4[H (i7,4i'i2 (\7,.\01:; Gi.440 n7,4:t!

94GI2'0~2~~12'02:l'03!l11 ,0;;;i,1i~
---'1--,::-
2,02:~,4222,02:-l,G04

I. I I .

\

16- 4""'-G'G {!'j,427'1 67,4-:3<:1·-{\ 07,4:i2'7 07,447-4 II' ;).);)

G7,4

07,4­

07,-1

07,4

67.4

t

9h

07,4

G7,4

t
67,4

67,4­

67,4

G7.4

fii,4

fi7,:{

07,'1

Gi,4

()7,4

67.4

67,3.

G7,4­

G7,3

(n,4

(l7,44

07,4

117,4­

Gi,4­

Gi,4

G7,4:

5 h. G h. 7 h. 8 h.
I'
I
I

(j7,:3:r~ ()7,:~4;j G7,:rn 67,:l8;,)

fii,3fl4 07,+0;"'; fi7,40H 67,408
, G7,30!l G7,400 G7,400 G7,40:;

G7,:Hi4 G7,::mG ,,6i,38i H7,:ml
Oi,4.00 Gi .4:11 67,4;",7 67,420

, (;7,410 (j7,414- n7,427 fii.42li

• . fi} .4-22 G7,4:14 G7,4:l4 G7,44:?
, G7,431. 67 ,4~8 67,442 Gi,440

; oi.:nG 67,38!) rn,:;!l!l •
; 67,:398 m,408 G7AOG ,17,41~

.

07,390 G7,:10:J 67,405 G7A07

G7,:J04 07,401, 07,408 Oi,411

ii.·1l1 Gi,411 07,414 i'
t i' t t

) G7,4G\) G7,477 (li,480 Gi"tiS
I

I t ., t t t
07.433 67,443 , !l7,44:J fi7,44fi

• n7,432 fi7"t4;j 67,447 ~~,447
.'

fi7,3!1[j G7,40[) 07,412 6i,4io
,

• 07,387 (i7,:{S7 G7,:181 67,388

Gi,:180 G7,3!l2 G7,40n fii,414

G7::~S;) 07,400 07,40:1 07.399 .

117,nS7 67,41ti , G7,40f) 07,426

67,405 07,4~O Gi,42Q 07,411

07.411 Hi,429 67,43:1 G7,428

; fi7,403 G7,4·17 G7,41:~ G7,427

1 (;7,388 67,441 Hi,44:3 G7,416
, r.iAOtj ()j,41 t Wi ,~:lf) 67,424-

) 07.:·HHi 0i,40!l

I

117,418 G7,4Hi

(jj',40::i H7,40I; G7AOt; 67,417

07,:18:1 67,:H)f)
I

G7,420 G7,406

7,:1\")7

7,:lOC

7,4':!:

7,:lS:}

7.410

i,EII

7,,'-m!}

7,Bi:;}

7,40'S

i,410

i'
7.47:'

7,:m
7,3R(

4 h.

)7,'1O(

7,:Hl~

,7,40:

)7,~O~

.7.414

.7.:;!l1

t
i,422

7,41t

17,ant

7,38~

7,:~94

17,412

G7,411

Day. I oh. 1 h. 2h. 3 h.

I, .
, ,

1 67;366. G7,3lif) 67,35!j (Ii ,373 6

6i,39i
,

2 6i,400 67,:j75 07,377 G

3 6i,400 6i,393 67,:J81 67,aS:l G

4 6;,365 67,:15,t 67,;;:m 6i,384 G

5 67,353 07,376 Gi,40n 67,400 G

6 Gi,4G3 G7,4:N 67,435 (i7,4~;) G

7 6i,422 GiA:n Gi,4lG G7,42:~ G

8 • • • Hi ,4:~5 G

9 67,451 67,~37 G7,428 Gi,:JiG (j

10 67,41G G7,405 G';,386 67,386 6

II 67,412 (j7,~H)S 6i,384 6i.402 G

12 67,414 Gi,411 l17,401 ti7,404 G

13 67,4·1<'") ()i;41il (;7,410 Hi,412 G

14 67,515 Gi,511 07,506 t
15 t t t 67,477 G

i
16 I, 67,486 67,47;'") 67,479 t,
17 6i,428 6i.424 (i7~418 H7,422 6

-18 .67,440 6i,429 67,403 (-i7,412 G

19 6i,424 G7,408 G7,383 6i,:J8i G

20 6i,400 (j7,395 67,:166 67,3ri4 G

21 67,407 G7,3f).~ Hi,:J80 67,3fJ2 G

22 67,414 117,tHl 67,304 G7,311Z G

23 67,402 (i7,402 07,392 67,400 G

24 07,423 Gi,411 07;404 G7,30'4 6

25 07,427 67,410 G7,4,2f; 67,42~

I
:!G 67,428 ti7,42ti G7,403 G7,an2 C

27 07,406 ' (i7,:~n:i G7,3fif) G7.:Hi4 n
~8 G7,42G G7,:~!)8 (,j7A1R G7,:Wr; G

29 G7,412 G7,408 .lii,:-m8 .. Gi,411 C

30 67,401 07,:W(i 07,400 G7,414 6

. 31 67,43;') " ti7,:lSO G7,374 67,400 G

------------
I,OM:G~II'OSums I,D5'-;, ];')1. 1,0;".4,807 1,0:'".14,.(\38

I

lIIeans 6i,419'0 67,410'2 G7,101 '3 G7AOO'fi Gi,

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

~.



. HOURLY VALUE8-G.l\i.T.

TERRESi'RIALlIfAGN'ETISlIf;

TABLE XVIIc-4.

.JULY, 1912.

Day.

-,---.,..--~,---,----,----,--•.. --,-_..--,--,-----,----,---'--.,---,--.--'--,---;---.,......--,---

115 h. [10 h. Ii h.118 h. In h·l 20 h. 21 h. 22 h.·1 23h·1 24 h. If~.[cJ~~yl Max·l Time. I Min. ITime.. IRange·1

G"j,'-J;j~

07,'1-11

07,418

tli,GS4

Gi,;jGG

G7,41G

Oi,412

'Oi,414

67,:i07

{ii,ni9

I Oi,410

07,411

G7,42,t

07,470

Oi,484

Oi,413

,67,414

07,448,

G7,4G4.

Gi,;;54

'·1 I I
67,412 117,4-l0 6?Alr: G7,.t12 67,40;') 1,67,400 67,:Jf)fi 67,[)11f)

117.418 117,4111 G;i,411 117,4011 (j7,40:~ 117,400 07,404 67,4.18

67,407 07,4[):~ 07,438 67,4()f) fi7,:~Sf)' 07,:16fi G7,411 07,iHS

'G7,488 I 07,4411 G7,4~f) (ji,4~~ G7"i:17 01,:{;~:~ t17,4:m t17,72i~

t1i,;)It1 t17,4ft7 07,4'71 '07/il0 07,472 67,4G~ (j7,47;,) (j7,723

h. 111.

13 40

1828

2044

1'4H

1:1 48

Gi;32H·

Oi,300

9i,30C,
G7,287

h. In.

I 2n

:1 25

23 ::Hi

1 fiO

o 25

243

58

lri2

43H
.

410

2

3

4

5

G'i,47G

(\7 ,:~S7

Gi,4fin

(j7,.~4;')

Oi ,'120

07,474

07,:184

07,4~2

(;7,'14:~

Oi,415

07,47:;

07,388

G7,:"i]2

GiA:34

G7,402

(j7,4!lQ

G7,~~84

G7;4-7a

'fi7,427

m,418

fi7,,')]S

Oi,404

07,402

Oi,430

07,421

G7,:')OO

G7,418

Oi,400

G7,43[)

Oi,43;

G7,47G

57,400

Oi,4nO

07,4:17

()7,~1::n,

G7,477

07,382

oi,-in2

07.424­

67,423

Oi,441

G7,;r7G

.G7,4GG I ·07,4:'>1

G7,42'-i 07,410

G7,4·21 '07,412 r,7,412

07,723

67.4;i7

Gi,()70

G7,;)00

07,4!)!l

] 1. 4;') 07,30;;

2 42 m,34n

] 4 OG (;7,:{f)2

12 11 07,411

20 '10 G7 ,~i)S

o 3n

2:l 21

2 48

2:~ 20

2 05

328

'10S

'278

ns

101

7

8

10

G7,410 G7,4-:1O

Oi,4Si .. Oi:'IOS

()7,4fi4 fi7.4:!4

G7,41S fi7A];')

07,4-lfj

Gi,'llt.i

G7,:jOG

t

G'iA47

. 117,l'j,L

lii,4·IO

(j7,'I~O

07,'108

G7,409

07,422

07 ,riO:~

i'
Oi,4nl

H7;44-G

(;7,544

07,441

Oi,421

G7,40t.

Oi,410

G7Ali

G7,fiOG

07,441

fi7,ri"02

(ii,444

Oi,41l

(17,40:1

H7,414

67,40B

G7,fi02

t
. G7,4fl4

07,44:>

G7,i-'03

. B7,443

Gi ,40G

£i7,4.14

G7,414'

07,418

G7,:iOr

t
Gi,4!):)

07,4;j1

07,4D()

07,4['j2

Oi,420

07,412

07,410

. 67,4lH

117,filfi

1
G7,.tho

£i7.44,t­

Oi,'lnl

67,4:I1G

G7,421

G7,4Hi

G7.414

. C,i,41S

, fi7,fiOa

G7,4f)~

07,4-41

rii ,'InS

fi7,4f54

67,41;)

. 07,420

G7"j,q

m,411

fl7JilO

t
G7,4f)2

07,42;'3

G7,41G

Hi,414

07,51;j

t
Oi,4D2

67,40;),

fl7,414

G7,4lrj

fi7,tiHi

07,480

07.428

.. fi7,440

I, 'G7,42,t

.Hi,400

67,4(17

G7,407

OiAI3

G7,4;;f)

Oi,440

6i,41:3

G7,'100

G7,;4-2ri,.
l1i,440

G7;fiH3

(i/;ij24

Gi.4f)n

....

67:G2f)

G7,'~G7

G7,'J.47

Gi,4;iG

21 42

13 30

20 42

1 42

In 40
.

Ii> 02

20 on

1:3 21

13 08

()7.30S

Gi,38~

H7,403

Oi,480

G7,401

Hi,401

Hi,:m3

G7,3H7

(;7,307

2 on
:l [i:i"

:1 21'

2 -15

4' :Ji

I :34

2 12

I ,-'1

2 27

ti7

57

110

38

:J8

228

i4

80

14n

Jl

12

13

14

15

16

Ii

18

10

20

G7,4'is 'G7.402 G7.412

G7,428 G.i;42~~ G7,423

07,440 Gi,42i Oi;425

07,4:3;) I· Gi,428 6i,4:~5

G7,4:n

(ii,4ill

li7"lGB

OiA:30

I {;/A:J;j

07,424 (17,4-20 fi7,42!)

Gi,420 67,40;: fiiAl,

Gi,4-;;fi "Gi,44_0 Gi,4;:2

; ,Oi,4~i 67,427 07,428

G7,48:) G7 l 4AS;'" 'G? ,4G7

07.42;)

G7,416

(;7,42f)

r,7,428

07,4-70

()7,433 'G7,4:~4

117,420 fi7,40S

G7,420 .G7,420

( Oi ,~'I:J 6i,454

. H7,40 1 ,I . 67,4:3fl

G7.4:32

~i7,422

Hi,4:l0

. Oi,44n

G7,4~l4_

\'i,434 67,4,14 67,410 G7,4.";:~

(j7,'~A(i

G7,4S1

G.7.455

Oi 4S1

11 ,10 G7,30:;

]4 10 G7.:HiG

Hi 27 G7,3fm

21 ;35 6i))7[1

18 20 Oi.:301

4 ,,3

2 18

:! 15

2 45

I 00

88

no

122

so

00

21

22

24

25

07,428 Oi,40.), 'J.7,458 (i7,4,2f) 07,428 G7,43:~ G7.4,U G7,43t 67,431 ~)7,'~OIj 67,420.. 07,48i 10':30 Gi,3;J(j. 2 05 ]31 :;5

(ri;'l-j:~ H7,4-Dn t.i7,45G o7"HH H7,4'~4- 67,430 G7,42;') 07,420 U7,4lG G7A2li 67,422 G7.G33 10 00 67,343 I 55 'IDO '27

G7,42a ~n,4:W G7,41U 07,425 ()7,428 '07,41:) (n,421 67,4.10 07,423 .G7,4lZ .U7"j-.li U7,4:32 15 50 07,372 1 35 60 28

Ui.,t;:iJ H7,4:;S 07:42:3 (;7,42:: H7,4L) 67A22 G7,421 67,41(; 67,416 G7,'101 67,'120 67,468 1,1 28 07,388 . 5 01 SO 29

(JI,4in n7,4tH) G7,4;;2 fii,4,tn fi7,4:m G7,44-:{ G7,438 07,43('\ f.i7,441 ()7,4:~5 G7,4:H G7,4a·l 12 50 U7.:H3V '1:30 125 30

Oi,·I~" lii,4:31 Hi,44.-. Oi,4C,4 Hi,42S Oi.·I~.-' GiA·1O I Oi,;)04 Oi,·12i Oi,:WO Oi,'[21_ O7,50i 17 'J~ (ii,:l~~~~~~_~~~ 31

-:0-::-0 -~;:-S :-1)~0-43~ 2-0-20---:;-:::1 0) 0":3-=-1 -:0-:;-0-:4~12 0"'3-:: -:0-:;-0 "I' I~ 0"'3-1-10 2-0-:;-::-:sl'l-:-n--:'-I~ , ,
-, ....),.1" _, ...J, J , ')'''')'-1"'''''' ,:,., ""', _.').,") .l "', _. , ... ;,"1: .... ....J .... '1_' -', ....... ,;1... ,<J.).), ii)

I

Oi,Hl'l (;7,4.44'4 Oi,44'1'8 Gi,44:H Oi"aO'5 Oi,'1.3i O' Oi,430'0 Oi,4W'8



',Tn gamma.

VERTICAL FOlWE-MEAN

I I

' ,

I I

.,

'I I I
, I I I

,
Day. o h. 1 h. 2 h. 3 h. 4 Ii. 5 h. 6 h. 7 h. 8 h. 9 h. 10h. 11 )1. 12 h, 13h. 14 h. ,.

. ~..~

,
1 67,~90 67,400 67,376 07,41~ 97,:120 97,:199 67,457 67,4~4 ~7,4:19 97,4?8 q?,~:l8 07,t2O 07,'!26 67,428 97,437
2 67,f:lG q7,422 67,422 07,39Q 67,3~:1 9P90 67,424 Q7,~28 67,442 79,m 07,t;n 6i,f28 67,430 674Gl 07,495, ' ,
3 67,429 67,409 67413 Q7,4~Q Q?,3ll7. ' 67,391 9?,3ll7 6MP .67,421 6:.1]0 07,~:1l I G~,4:12 67,~64 07,47<1 67,44<1, .
4 ~7,4~3 67,42G 67,418, 67,10t m 3113 Q7,30!J 67,4]0 m,t!2 07,1]5 67~~]6 ~~?,421 ft7,fW 67,415 67,414 07,416

" . ',."
(; 07,421 67,415 07,410 67,406 67,408 67,400 67,401 67,404 67,404 67,41:1 67,409 .67,415 67,411 67,414 G7,42G

6 '07,379 67,3t2 67,332 67,~:J3 6'7;:J03 67,357 Q?,4!4 67,W 67,t66 9?,498 67,t9O 67,49{) 6?,~91 67,4ll4 67,1;00

7 67,409 67,:182 67,375 67,382' 67,:J89 07,3!J4 Op88 m,:J76 6?,:J88 67,tj0 67,tP 67,1°7 97,407 67,t03 67,405r .
8 G7,105 67,40;1 67,403 67,~89 67,:JOI 67,301 6?,~95 6?,~97 67,;J93 Q74?5 Q?,tOO 07,409 67,410 67,422 ,67,414'.'," ,
9

I
67,~08 07,394 67,369 ~i7,~79 67,36~ 67,~~3 67,362 67,:J89 67,:J05 67,1.00 H7,'!00 97,1°0 ti7,~14 O~,415 67,4.13

10
I

67,396 67,a60' 67,:J6G 67,350 67,:174 67,392 07,894 67,400 67,402 67,40!) 67,413 67,4lfi G7,420 67,424 67,4:l2

. ,

I11 67,429 67,411 67,404 67.395 67,405 67,:JlJ8 97,410 67,~12 67,~!2 97,:J?1 9?,3?lJ ~?,380 ,07,:183, 67,:J83 67,;188
12 I 67,37,? 67,379 67,377 67,37,4 67,370 67,381 q7,~75 ~~7~~84 67,380 67,~79 6?,~80 67,:J88 67,387 fi7,~188 fi7,395
1:1

I
07,372 67,372 67,354 67,35.2 67;356 67,:J62 67,365 67,385 67;378 ~?,382 67,380 q7,3lJ5 07,395 G7,;l!JlJ 67,;llJlJ

,14 67,:1lJ4 67,38ll 67,36:J 67,392 67~359 67,377 67,3V3 m,:JlJ5 67,397 07,:198 , 67,400 67,4!7 07,4:25 t37,426 67,422
15 67,410 67,375 ~7,373 67,385 67,375 67,:172 67,:184 67,39:J 67,394 67,396 67,403 67,400 67,:l!l4 07,410 67,:195

, .
19 _97,3fJ3 07,377 67,388 67,376 Q7,:J6:'; Q7,:~fJD I. 67,377 07,394 G7,100 07,3ll4 ll7,393 G7,:lOll Q7,412 ll7,~99 G7,~!J~

17 67,:J70 07,438 6i,:161 67,419 6i,38! G7,a65 07,399 O'l,;lll2 G?:3V,O 67,~!2 67,43;, p7,48:1 .67,170 67,425 ll7,404
18 07,380 ll7,~74 67,3P2 07,~:l8 67~~~? 67,358 67,382 673lJ2 67,~00 67,t02 67,~00 ll7,1Q:I m,4;10 67,.123 07,4,!ll, ' .

19 67,365 07,40:1 ()7,~22 67,:l81 67,:109 p7,121 67.oll4 67,~04 tJ7,417 ~7,1tO ll7,445 ll7,452 ().i;4~2 07,448 ll7;'Hll; .',' ,. , ", , "
~o 67,0116 67,370 ll7,3711 ll7,348 67,333 ' 1i7,:J78 67,:166 67,368 67,421 67,431 67,44~ G7,,~:sS 1l7,4:lS 01,450 67,4:l0

21 67,422 67,4Q5 67,401 Oi,:16~ q7,338 07,36,~ ~7,36G 67,302 ()7,~:J~ 67,~46 ' 67,+38 67,,456 97,4GB ll7,4~8 ll7,4'14
22 ll7,4311 67,444 67,364 67,382 .ti7,36H ll7,106 Q7,418 67,~10 67,407 67,427 67,~32 67,420 67,431 67,4:11 67,4'l:J
23 67,638 67,498 07,:l6!J . 67,:188 ,67,407 ' 67,:175 07,3811 67,.121 !l7,41'7 P7,4~5 Q7,450 ll7,459 G7,473 67,471 07,501. , '
24 . ll7,;i7y 07,454 07,421 67,,!~7 67,418 I. ll7,4111 67,39lJ ll7,3ll7 m,428 ll7,f3ll 07,440 67,447 ,07,441 67,4:18 117,.IGI
25 67,428 G7,:191 07,:197' 67,:192 fJ7,40:1 67,418 67,:1111 67,414 67,425 67,'FJO 07,~53 67,458 ll7,4ll!J 67,4.58 67,454

26 67,443 67,431 G7,414 67,381 67,372 67,:nn. 67,396 67,4!:l 67,420 67,436 67,4~2 67,4:18 67,4.40 67,472 ,67,448
27 67,4:J4 67,407 67,412 67,413 67,389 67,:187' G7,3\)!l ?7,417 07,4:17 67,447 ll7,4:18 67,47!i 67,fi06 .07,464 67,447

28 6i,409 G7,~27 07,420 07,4-12 117,405 07,1 23 67,'125 G7,~qO ll7,39'1 p7,377 67,37ll G7,~G8 6J,371 '117,:1S7 ·67,:182
29 ll7,312 67,3~0 6i,327 67,321 (j7,~2l? ll7,:J:J5 .67,345 G?,:~,~!) 07,a1° 67,3~7 _Q7,:1;)O tl7,348 07,:J51 67,:164 67,:178
,ao F\,3ll0 G7,3:>7 67,34~ (j7,3~i} G?,a4!'1 G7,3p2 U,i,:i58 67,:JG6 ,lly,3S5 P7,400 67,409 ,67,mw 67,381 'y7,il72 G7,:~G7 '

31 .. 67,309 G7,32G 67,2Q5 07,260 67,284 67.299 07,295 G7,tlOl 67,295 67,3li:i 67,297 (i'l,:J1S ll7,:l15 ll7,317 G7,317,

2'088'5;;12'088'7~12,089,57+,089,20GI2,688,844:2,088,665 2,089,32'+,089,57412,089,701 112,089,840

-
Sums 3,08\),087 2,08!l,996 2,090,]u;) 2,090,132 2,ono,107

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

Mel1tl51 07,405'6 67,3116'O 67,;171'5 67,380'6 67,389'9 67,307'4 ,,7,40.5'6 67,411'0 67,414'~ 67,410·3 67,4~.1·7 ll7,.123'(j 67,422'8

.. ... - .- . I ,

"



HOUHLY VALUES-GJII.T, TABLE XVIIc-5.

AUGl!ST, 191~,.

15 h. 116 h. 17 h. 118 h. 10 h. I 20 h. 21 h. I 22 h. I 23 h. ,r 24 h·lf;;.re~~y Max. Time. I Min. ,j 'l'ime. ·IRange. .Day.

-"----'~~-c'----c----:----:-- ---;------,'----+----'-;----;------;----;----;---';---';--,-:;--

07,44-1

G7,!j()l

07,420

67,413

07,43fJ

t17,430

67,460

07;·1-27

67,415

07,429

07,437

"67,457

67,428

67,0110

07,410

131,439
07,,14G

H7,443

(17,427

07,420

67,456

ll7,443

07,48H

67-,4'2tJ
67,431

H7,4,;8

67,4,34

H7,4~3

67,42"2

,07,417

07,455

67,'J:J7

~7,437

67,428

67,394

67,474

67,435

07,422

67,4:J3

H7,356

67,-130

67,440

67,425 I

67,~2G

67,371

.
67,43'; 67,42S 67,484

67,429 67,4:)7 ll7,574

67,433 fJ7;425 67,507

G7,421 ()7,417 ~7,445

H7,370 e7,400 67,471

h" m.

21',17 H7,300

i5 00 67,359

12 14 fi7,340

2i 27 07,37';

10 25 07,340

h. m.

O:J 44

03 35

0054

02 31

22 on

107

70

131

, 1

2

3

4

5

67,441

67,404

il7,424

67,412

07,430

67,404

,67,411

07,410

07,41<1

67,42'9

07,440

07,423

07"iI5
07,'117

()7,428

G7,433

H7,430

07,:)04

67,4i3

H7,420

67,4'65

H7,42'S

()7,415

67,421

, H7,431

67,434

67,420

G7',410

67,4-,26

'67,'424

m,431

H7,433

67,413

67,429

67,445

. 67,422

H7,410

'67,42S

67,422

67,455

67,4l3

H7,413

'67,425

0,7;4lH

67,463

67,400 '67,431 H7,543

67,405 67,405 67,437

67,408 67,40S 67,43'0

67,306 H7,401 H7,430

'H7,420 H7,412 67,47G

13 27

18 44

22 09

21 0,;

22 51

67,~02 ,

H7,'334

67;374

67,321

lli,3:n

01 55

02 i2
01 i2

0';, IS

02 4';

2';1

103

62

, 118

145

6

7

8

II

10

67,430 67',424, H7,4S0 '13 IS 67,:ioo

07,538 67,454 67,679 15 ':~n 6~,:·124

G7,477 67,407 67,682 14 34 G7,311

"67.,428 167,446 67,519 15 38 67,378

67,4043 '67,442 67,GOO 22 0'0 '67,3G6

G7,370 IG7;~03, ' H7,42G
H7,3S0 67,407 '07,510

67,:l6,; '61,411 G7,715

67,41'6 H7,420 67,4'00

07,422 'G7,415 G7,4G8

07,388

'67;3'96·

67,3'08

67,427

67;406

e
67,306

G7,3'n5

67,423

07,460

67,43l

G7,44:~

67,462

67,581

67,400

G7,44G

. 67,382

07,:100

07,402

67",<122

07,403

67,308

67,80'1

07,410

07,481

I

I ::::~:
67,011

07',485

07,404

'67,454

07,380

67,4'00

67,405

07,420

07,404

07,3'08

67,40:l

07,413

(i7,.'J48

07,438

'07,450

67,:;21

'07',474

67,480

'07,454

67,384,

07,30S

07,4'00

07,410

, 07,411

07,397

67;302

'0'7,424

07;456

67,4:35,

07,432

Bi',.!S5

'07,472

'H7,447

67,464

H7',:l84

G7,'3S'G

67,405
67,4;00

.7;411

H7,401

6~,4fO

67,4:11

H7,420

67,4:31

G.i-,42l

'07,5'22

07.528

'67,455

67,47'2

07,3S1

67,392

07,8!)]

67,4'07

f.i7,412

67,400

67,408

67,308

67,434.

67,423

67,444

'67,482

67,fi28

'67,458

67,47H

(l7,377

(l7,380

67,3SS

'67,3'n

H7,412

67,407

167,400

67,540

67,424

'67,4';11

67,444

67,4S:1

'07,521

67,46';

ll7,4S2

H7,380

67,37{)

G7,3S8

67,414

67;380

q7,30q

67,401­

G7,547

67,424

67,4.60

H7,4:1,2

67,541

'67,4S8

H7,482

H7,48,;

67,377

'67,37'S

G7,:l02

67,420

67,3'9!'

67,390

67,388

G7,457

'07,430

67,440

67,450

07,,307

G7,5il

H7,441

'(37,467

H7,378

67,372

H7,:J!)4

67,410

67,:103

67,39.1

H7,3S4

67,385

67,402

67,30H

67,43';

H7,401

67,417

G7,4,30

67,,414

01 31 67,35H

17 18 67,ilt>3

10 00 67,334

22 05 67,3:14

18 28 67,3;")0

12 41 G7,340

Ii 22 67,230

2i '12 '07,302

1';';0 G7,321

20 5G 07,289

00 15

0408

0233

O! 21

0054

04 33

02 :l2

02 30

'03 58

034H

03 :10

02 01

92 01

07 11

0:JJ:j

70

48

83

OH

64

86

280

413

160

170

, 180

355

371

HI

H4

11

,12

i3

14

I';

16

17

18

19

20

21

22

28

24

25

67,461

67,440

67,407

'67,;)SI

G7,:~G2

67,:I:lO

il7,440

'07,474

67,480

07,:l03

'U7,i361l

G7,:-}24

'07,444

G7,458 ,

67,381

67,3'92

(;7,:1(;0

67,:328

67;'151

'07,4'60

'07;400

67,m';

Itii ,3'60

'iii,3:l7

'67,438 H7,447

67,442 "67,452

67,400, H7 ,:1~'0

'()7,'4I'6 '67,4'54
G7-,:1f)O 07 ,:~6:j

U7,:347 '67,331;

67,456

67,4.")2

'G7,890

H7,4ZG

'67j6:~

tn,327

67,4';4

'67,432

67,387

67,:{-S3

67,335

'07,342

H7,430

67;405

67,362

'67,87'0

'67,296

G'7:341

(i7,434 '67;4-31 67,471 12 48 67,3:W

67',4'0"9 '67,437 67,530 11 42 '67,:~5~

67,312 '67,396: 67·,45'7 15 52 67,2'01

'67,3HO '07,362 H7,402' 2030 67,2:10

67,:109 107,361 57,413 10 0'0 07,2'76

67,303, '67,3+15 '67,:}'04 19 07 67,228

0416

04 58
•23 54

02 24

22 5'8

0860

i41

i78
f6G

252

137

13H

26

28

29
,39

81

,I, ': ,," ", '1,,1, ,'.", --,-,---,------------
2,OilO,2HO 2,000,31ll:1,000,1,;,; ?',OOO,IOS 2,,000,23'; 2,OOO,15~12,OOO,,3022;000,202 2,OSO,S03 2,080,487

I ,,' , 1 :__-'-1 _
,l~-l--- -,.--:/--'--

.m,''"" """ I",,,,,,",,,,," ,,'"'' ","" m";,, ~,'~' ."",:" "':":"" __ ,.',_. ,. .___."_ ..
\



176"..

VERTICAL 1I0l1CE-lIiEAN

"In gamma.

G7,:lG2

G7,:174

Gi,:nu

07 :177

07 ,:WO.
II

(j7,ina

Oi,:m:3

07,:18H

H7 .. :Wij

07,:18:1

lii,:377

07,:184

07,.100

07,:170

07,:lUl

07,:1O;)

07,:375

07,:181

lii,:17H

67,300

tii,:3;)'.}

U7,3Sa

07,:170

07,;)81

07,ilOI

G7,:!7i

07,:l7:1

07,47!.!

07,:105

G7,40tJ

07,il07
I

07,401

67,:lOO

07,il80

67,3G:!

07,:lO2' i
67,:)(j2

07,:1!!1

67,:37G

67,3i4

G7,3GG

67,370

07,ilO·1

07,377

07,ilOil

G7,375

H7,:35H

07,:177

07,aOil

07,30·1

U7,a70

07,36:J

G7,a7S

67,352

07,il10

. G7,352

07,ilOO

07,a71

67,:lS7

07,300

07,:llia

07,32U

07,:lIO

!.i7,3::>!)

tJ7,:WG

07,;)84

07,307 I
07,il70' i
07::181,1

l..i7,3U4 I

U7,a40

~G7,355

. 07.3;)7

67,il50

07,illl

Oi,:)4:1 07,;)27 07,38;3 U7,:35H H7,:371 ;")i,:38;1 G7,412 07,404 Hi,4-J4-

U7,:127 tJ7,:325 'tJ7,:-~;)!J ()7,:Hi2 67,38[1 G7,:W2 07,420 ' G7,:WH H7,:W;1

67,:WU 07,3;32 G7;:i::>U' G7,375 07,403 67,385 li7,:m1 67,:J8:; 07,404·

67,:UH 07,:581 07,401 67 ,~~5,t 07,480 07,450 07,418 H7,:lOn li7,405

07,:W'l 07,404 07,108 07,411. 07,.108 67,405 67,412 U7,407 (\7,410

07,:180 07,:18;) 07,:lOO Gi,3Ul .. H7,3U7 U7,3;,)S 07,.lOil 07,400 07,410

07,:187 U7,:3S8 07,304 07,4UO 07,3ll7 67,400 ' 07,408 (\7.407 li7,400

Ui,in] li7,:17.8 G7,3H5 07.:l\lO ti7,:~SU t)7 ,:~87 07,:l80 tj7,:m7 Hi ,:Hl:~

67,;)(12 67,:Wli 67,;)60 07,:180 67,::372 67,:182 07,:n(j 07,:;74 H7,:nn

07,:150 07,302 07,:)72 f.i7,38;"j . 07,aS5 07,:ln:) U7,411 ti7,:3H!J (i7,:~D8

U7,3-:1-3 67,320

07,:520 07,il:ll

tJ7,a2U 07,a51

67,:l08 67,357

07,300 07,ilOO

o h.

I

7 h. 8 h. oh. 110 h.
I

11 h. 12 h. I.' 13 h.
I

14 h. I_. ---------

07,il45 G7,:nO 07,il8.1 07,3·1'1 G7~3~5 07,il27 07,332 07,:550 07,:174

07,415 07,412 67,422 07,40S 07,408 ,07,403 07,400 07,400 07,401

li7,382 07,:lOO 07,403 °l,40!! 07,305 07,415 li7,3H5 07,:lOO G7,40r.

07,il!!1 07,40:J li7,:n;) 67,400 67,418 07,462 67,438 67,4-24 U7 ,:m8

67,:177 li7,~74 . 67,388 ti7,38S. 67,.11)0 67,44;) 07"l.ilO 67,300 67,ilO,1

G7,354 07,a80 07,a80 67,304 G7,3U5 07,404 07,412 G7,41:~ 07,:104

07,;)07 07,:lOa 07,38;) 07,a87 li7,3U2 07,300 07,307 07,4M li7,:-JUS

07,350 'li7,3,jG ti7,:J5!) 07,il74 ti7,37U 07,38:) .07,:.;84: 07,:l77 67,iHHi

07,3ilO' 67,349 G7 ,:{'1:~ G7,:;::;G U7,:WO G7,382 67,:lO·I ·H7,:n2 H7,:Hi7

07,il4.8 07,351 07,il6il 1)7,37:3 67,:105 67,371 67,il77 67,383 U7,3i6

07,il27

07,il55

. 07,il42

07,il27

Oi,314

4 h. I, 5 h. Iil h.Day. I, 0h. II h.,', I 2 h.

- ..

" .
I . 07,303 07,207 07,3H 07,330 67,i322 07,307

2 07,430 07,435 07,425 07,412 07,405 07,407

3 67,394 07,il07 07,385 07,374 07,il70 07,ilSO

4 67,374 67,352 07,a80 07,402 07,il44 07,355

5 '67,307 07,303 07;ilOO' 67,353 (j7,~i72 07,302

6 67,370 07,30il 07,ilOO G'l,il;)il 07,il28 G7,34:?

7 07,il77 07,382 07,il71· 07,ilOO 07,:l7il 07,:14;)

8 07,371 67,:W2 07,:l57 07,il28 j. G7,354 67,:328

9 07,il50 07,300 . 67,298 m,308 07,il24 07,:H5

10 67,344 07,ill'l U7,301 67,:m:? I. 07,32S 07,il24

II 07,:379 07,:l57 . 07,aOO 07,ilOO ,07;il·11 07,il:ll

12 07,il30 07,ilI8 u7,302 G7,2!HJ 07,:1l0 Ui,in!)

. Iil 07,374 07,3·1il 07,:1l7 07,:lIO 07,330 07,:1l7

G7,3f)(; 07,350 67,30D
I .

07,:H7 07,il3'114 07,310

15 07,37il 07,illH .67,351 07,347 07,35;) 67,355

lG 07,382 07,ilOG 07,31S U7,ilOS
I

07,a14 07,313

17 07,3SS 07,302 67,3;')2 U7,354 07,353 07,il47 I

IS 07,:ISO 07,:l3ll 07,338 67,:lilO (j7,:~51 07,:HS

10 07,:l50 G7,35~ U7,04!J . G7,202 07,322 U7,320

20 07,324 li7,32U 07,305 U7,~Ol (j7,3~2 07.:lIU

'21 07,il54 67,:l4U 67 ,:~59 (ji,:~:35 07,:l45 (j~,:-t~2

·22 07 ,:~S 1 67,:Wj 67,:101 07,:llS 07,illl .ti7 ,ii;{S

23 67,36S 07,:l5:J 07,:120 07,:118 Ui ~:3a5 67,:3;)8

24 67,3S;) ti7,:l25 G7,2~4:' U7,207 07,2ilil 07,:101

25 07,361' 07,4:)2 Gi,42U 07,4la 07,ilUI 07,·10:)

20 ·07,302 ·67,418 m,411 ()7,;~8:3 07,:)lll 07,:lO2 i

27 07,432 67,417 G7,;3!)4 ,07,:18:1 07,:574 07,il77

28 •07,410 G7·,408 H7,402 07,iW7 07,:W! 67,:{:-17

'29 · 07,:19,1 07,:lO6 67,:108' 67,a40 . 07,:115 G7,:Hfi

ilO 67,a91 .07,:1l7 67,290 67,284 "67,307 67,a16

;,020,.l;)11~20,00112,020,270
----

Sums 2,021,272 2,020,842 2,020,:147
1

2
I

1fean" /"7,375'7, 07,36H 07,347·7 G7,a30'4 G7,il42'3 r7,a44'0 In

I

,02U~~ ;-O~;;;; ;-021'257I;;:-U~ ~-;I '5331;;:-0~ ;;:-U21 '85012,021'08fU~;;;

,,~,.~ ''',~'' =1""00' 1=1"'~"O 1=1=1""~"
----------_---!-_-------



HOURLY VALUES-G.M.T.

I' TE~RE)SrRJALMA~NE'l'ISM. '~ , ' 177

TABLE XVIIc--6;'
. . .'. I

SEPTEMB]i}R, 1912.

115 h.116 h. 17 h, 18 h. 19 h. I 20 h. I 21 h. I 22 h. 23 h. I, 24 h. fo~e~~y M;'x·1 T~m~·1lI1jn. ITime. Range·1 Day.

67,375

67,399

67,398

67,403

67,390

67,363

67,396

67,898

67,402

67,392

67,374

67;404

67,894

, 67,414

67,887

i,

67,877

, 67,407

67,896

67,438

67,398,

67,393

67,405

67,400

67,419

67,897

67,396

67,409

67,401

67,429

6'7,892

67,391

67,410

67,40~

67,430

67,411

67,416

m,421

67,412

67,428

67,422

67,452

07,422

67,899

67,411

67,885

67,4:16

67,394

67,374

67,397

67,379

67,360

67,410

67,396

67,404

67,393

67,473

67,449

,67,447

67,481

67,488

h, m,

22 39 m,26.2
00 1.1 67,352

23 ,03 67,36.2

10 49 67,259

11 15 67,327

h. ill.

03 18

,20 17

.21 1.2

04 03

0304

211

97

85,

222

161

1

2

3.

4

5

,
67,396

J)7 ,382

67,372

67,368

67,378

67,388

67,388

67,374

67,362

67,387

67,390

67,391

67,371

67,862

67,385

, 67,401

67,387

117,870

67,858

G7,:HO

67,399

67,38.::i

67,370

67,8;;9

67,871

a7,392

H7,390

67,356

ll7,3H5

I17,86H

,67,301

67,385

67,379

67,:168

67,865

67,407

67,391

,67,382

67,3H8

G7,~n7

67,399

117,392

67,381

67,351

67,378

67,377 67,384 67,486

67,371 67,383 67.462

67,350 (\7,365 67,42g

67,344 ,67,355 67,444

67,379 67,:158 67,414

12 30 67,299

00 02 67,340

23 18 67,307

11 42 67,255

22 M 67,274

034,8

05 19

01 18

01 56

0224

137

.1 22
P8
189

140

6

7,

8

9

Ii

67.361

67,:176

67,370

67,381 "

67,360

67,369

, 67,381

67,a71

67,.382

67,361

fj7,:Ui4

67,373

07,381

67,381

67,369

67,366

67,374

ll7,877

07,382

07,371

67,361

67,:192

ll7,407

1l7,S87

67,3G!

67,801

67;378

07,423

H7,886

67,369

67,377

67,412

67,477

1l7,:191

67,375 [

67,373

67,403

67,409

67,381

67,378

67,361

G7,391

67,:170

'67,389

67,389

67,389

67,374

67,:166

H7,:)73

07,382

67,853

67,361

(17,:169

'(17,a74

67,a05

67,407

67,444

07.50:l

ll7,407

67,411

00 00 67,255

10 58 07,289

2058 67,289

22 45 07,2.96

23 42 67,340

02.12

02 04

oa 0;;

05 14

02 41

'~5~

155

,214

111

71

11

12

1a

14

15

G7,3G5

, 67,387 '

67,400

67,380

67,393

67,413

67,408

67,387

67,888

67,404

67,370

67;390

, 67,374

67.397 '

67,:181 I

67,409

07,413

67,8911

67,39:1

(j"i,4OtI

07,:J72

67,888

67,375

67,439

07,:1118

,67,395

67,407

67,383

fi7;397

67,403'

67,369

67,444

67,372

67,400

67,3H

67.:191

67,400

G7,'120

67,3SrJ

67,M2

1l7,8gS

G7,4:j5

.67,381

67,419

'67,877

6'7.895

67,412

67,4-07

67,401

67,409

67,3'75

67,398

,67,387

67,891

67,378

67,409

,67,894

67,436

67,416

'(;7,407

67,880

67,3;;2

'07,:185

67,4'36

67,357

67,423

67,44:1

, 67,421

67,410

67,414

Q7,378

67,313

07,398

67,367

,67,364

67,428

67,'350

67,412

67,408

.67,420

• t.\

67,374

67,:163

137,375

67,358

67,363

'H7,402

1)7,278

67,405

67;816

1)7,402

13'7,388 (;7,30,1 67,433

67,386 67,374 67,490

,07,359 67,:17607,622

67,:l24 67,:167 67,463

67,854 (;];:154' 67,422

67,881 67,381 67,448

67,368 67,366 67,499

G7,:38;) G.7,:H~2 67,Mi5

67.:HH 07,374, 67,525

07,3\)2 67,'108 67,492

23 59 67,30,1 02 55

19 00 67,:138 01 3.9

11 59 ,67,292 00 49

20 45 67,280 03 ,08

12 24 67,276' 06 15

21 5.1 67,274 08 32

21 01 67,287 ,0156'

18 11 67,2;;9 00 59

09 fJ4 G7,174' oa 32,

01 00 67,859' 23, 59

.132 ,
159

,3,30

183

.1 46

174

~62

'.196
351

138

16

17.
18

19

20

25

nJ,405 67,411 1l7,WO 67,429 67,429 67,418 67,419 67,447 67,422 67,432 67,403 ,67,462 22 8;; 67,835' 02 04 127 26

67,309 67,407 6'7,4111 .67,404 67,40;; 67,414 67,488 67,410 67,419 '67,419 07,402 67,451 2352 67,362' 0352 89 27

67,B93 H7,303 ,67.:l05 67,:30;; li7,3% li7,:H10 m,:l\)O 67,411 67,419 67,894 67,891 ,67,459, 22 43 67,8401 ,O~ 28 )15 28

67,:166 07,:l7:l G7,:n7 1l7,:182 67,878 07,879 67,882 ll7,870 67,:l7;; 1l7,:l91 67,371' 67,4.11 21 02 67,329 03 15" 82 29

67,400 H7A06 G7,407 m,41U 07,418 67,41l' 67,429 li7,434 67-,Ha 07,431 67,:182 67,462 2:l 26' '1;],248' 01 45 214 "·30

--------1------------------------------[------
2,021,507 2,021,6a9 2,021,67,1 2,021,755:2,021,8,;8 2,021,8H:2,022,054 2,021,88112,021,584 2,O~I, IfiO •

~:"-'::~"'W-':"'I "',,~"-. ",~" ",'''' ",W'. """" """'0
. ,

6624-Z



'In .gamma.

,\USTRALASTAN l\NTAIWTW· EXPEDITIOY,

VERTICAL FORC~E--l\IEAN

Day.

1

3

4

o
7

8

10

18

14

15

10

17

IS

In

~o

21

22

~8

'24

.25

~t3

27

2S

:n

SUIll.S

l\Ecans

,

·0 h.

I

1 h.

I
2 h. .. 3 h. 4 h.

I
5 h.

I

G h.

I
7 h. S h. D h.

I
10 h.

I
11 h.

·1
1~ h. 13 h. 1<1 h.

I I
.,

,
"07,431 Gi,40i G7,418 G7,3fi8 (ii,2~n G7,201 G7,27;"j G7,:Wl G7,407 67,4:W Hi ,Mi;i 67,4113 67,478 H7,4t1f1 G7,45G

G7,3iO 07,37G fi7,401 67,:n6 67,:~82 t17,3S8 G7,421 (ji,41l. t17,420 07,4]0 t17,~1!J' 67,408 ,Oi,421 07,414- 07,415

'67,374 67,3;i7 67,:~51 07,i~82 C,7.3il (ji,:l:lO 07,i37f1 Gi,400 G7,407 (ji,40(j 07,401 CJi,4Q.( Hi,4l0 CJi,4OD 07,405
G7,40;, G7,:m::! 67 ,3:~~,) G7,iHl (Ii ,~~'i 2 Oi,:W:l fi7,:~8n ()7,3fl4 07,:m7 G7,imS 117,411 fi7,4,17 H7 .42i~ 07,4i~4 07.•40~
Oi,3i8 . G7,378 G7,375 Gi,340 n7,:{W G7,3fi:l G7,:I;");i 67,387 G7,:{!l4 G7,:-mH G7,3fHi t17,404 07:;;08 fi7,407 (j7,lI00,

67,447 ,fi7,43~ fl7,:nH Gi,8DI (l'i ,:~7i n7,::~S3 Gi,41l0 H7,404 67,392 G7,3B4 67,410 Gi.400 G7,42,i Gi.4:13 G7,<H8

G7,397 67,42:! 67,40l (ji,~mo G7.:HifI G7,:W:? 67,:;8'.1- G7,:;'fl4 Gi,406 67,40" 07,'102 Hi,417 G7,4Ib G7,4.21 fii,":ll
()i,3DO 67,356 fi7,32n . Gi,3lD G7,3i~;,) 07,:1[)2 li7,:U<\O, G7,:{S1 67,:{S2 fi7,4 ]4 07,415 Cli,411 07,4:~;,) fi7,444 ti7,4:-m

H7,3G2 Gi,:I:n G7,3:30 Oi,840 G7,:147 H7,346 u7,:-Hi8 67,370 67,:{S4 Gi,:IDD Oi,388 (ii.4:~2 fii,420 tli,42il li7,407

G7,400 Oi,40R Ci7,3f10 117,:~8() oi,3i12 117,:~il;i ()7,:~73 . G7,i1R7 G7,3SS 07,:~8i . 67,:m:~ G7,3\")4 (ji .400 ()7,:lnn G7,425

,
67,:3nG 'G7,440 G7,:~Mi G7,:m3 07,:W1. Oi,:WG 07,383 (17,412 H7,:3S:3 G7,414 117,401 Gi,404 117,424 '1li,41S 117,'140
GQ,:JS4 Gi,320 Oi,2nD G7,28G G7,il07 Cl7,:n7 G7,33G 67,332 o7,:l2G G7,4:lil t17.,427 (i7A4:3 G7.4:iR. Oi.41R G7,427
G7,:no' Oi,3:m 67,364, (i7,:~4;"i 07,372 G7,:142 Oi,344 G7,iH5;"j 67,:{57 £;7,:l87 67,41;,) 07,4;i? 67,·1~4 G7,41S (i7"IOn
Oi,30D 67,:30;') 67,312 G7,2GO fi7,:178 G.7,:m2 n7,:n7 G7,:~SO 07,:Hil 67,423 Oi,449 -'G7,4!'il (i7,4GO 07,462 Oi.448

07,4ns (j7,4!)8 (i7,44fi G7,4:,)0 (j7,:144 117 ,:3fJ:~ 67,405 67,410 Oi,4lG Gi,41D tl7,415 fi7,420 m.441 G7,4!1D 67,4:W

Oi,40G G7,347 Cl7,323 fi7,:ns fii,31 i 67,:W;) fi7,317 (l7,33S 07,337 fi7,353 67,420 Oi,3D] 07,402 fi7,:W7 G7,:181

Oi,804 67,297 .67,302 fi7,272 G7,31D 67,:l3fi fi7,:H~ fi7,349 67,:~21 fii,:1:13 07,3fiD Oi,3S0 H7,:n2 G7,:J4G G7,:152

Oi,:l:lS H7,:Hl fi7,2H2 07,2(i{i G7,2S(i 67,207' ()7,:~:;8 G7,:324 Gi,:107 67,:332 67,:140 '67,:353 G7,:147 (i7,:nn G7>:I5G
G7.334- Oi,:l40 Gi,:l:m ()~,:J22 67,:122 Gi,:108

I

(ji,:lO:1 1i7,:n2 Oi,:12;, 67,339 67,:~50 G7,3fiO 67,3lin 67,aGB 67,:382

67,351 G7,:3:n 67,:349 67,2Dl fi7,'-we G7,:-JlZ Gi,:J:Hi G7,:3:lil G7,i~43 li7 ,:~4!) Gi,:352 07,3ti3 li7,:IGO ni,:W2 G7,:WS

G7,34B 67,2:3G 67,:-101 67,:W6 G7,2()15 Oi,:1:18 G7,:I7() ~)7,:nG G7,370 67,:no ()7,:-wn tl7,:W2 G7,:lGS H7,:)'jf> I· Gi,3D:1

Gi,35S G7,:{52 lii,:34G Oi,:l2S (j7,i~4:) U7,:12G Wi,:{:)\) n7,:~5'l- Gi,:J41 67,:17:) 67,:H.ifi ()7,:{GO G7,:JG9 Oi,:WO G7,:-371

lii,4:J1. 07,:J!H) G7,388 Gi,:W8 Gi,:ll :l Hi,2fJi 67,8.'30 07,333. H7,:WO G7,,'Wl G'7,,'1 i,) 6i,:li6 Gi.:)7S. 1l7,37!) 07,:IS'(

G7,:J81 Gi,:W:1 ()7,:~58 G7,:·W1 0.7,:322 (;7,:n~ li7,a:_w (j7,:~52 G7,:J4G G7,:WO G7,3G:~ G7,ili1 (j7,:W8 G7,:WfJ li7,:182

07,:320 G7,270 67,208 67,208 G7,27G (Ji,:n5. n7,3;'jfJ Gi,:300 (i7,361, G7,iJn!) n7,:~fn' ()7,:~7il. . G7,aSI G7,3Hn 07,:373

67,324 li7,:US Oi,310 Oi,:JOS fi'i,:12'-i 07,302 fi7,33:1' 07,307 G7,:UI fi7.:-Ji:i:,) fi7,il;jo 07,:1;'57 07,:-HiG G7,:_W;'") t17,:W;'j

Oi,3S0 li7,343 07,2:);,) 07,238 fii.2:i7 07.2-t.8 117,270 Gi,:l1R G7.307 07,332 fi7,3:IS H7,3;iS Gi,:lfi;"; 07.a72 til,:HH

G7,:l:~2 Ci7.340 67,320 G7,228 Gi.22F: . n7,:W:,) (ii,:~28 07,:l47 fi7 .. :133 (i7.:~;i2 07,38;i 07.':~7:~ Ci7.. :H12 fi7,3G8 fi7,:~77

G'i,2D3 fii,2fl2 07,2:')7 fi7,2:iS Gi.:nn 07.:nG 07,:no 07,3;,):l 07,34-:-1 (li,:}:')] Oi.341 G7.:~:iR G7,:1:iS Wi.artl Gi,:~~:i

07,333 fi7,:H2 G7,3;,)2 Cl7,:ns 117,:122 G7,3liO G7,:l<l8 li7,3t17 97,:JII:i 117,:171 li7,3fi7 07 .• 302 fi7.:Wf) 07.:iB7 07,:1\)0
\

r,7,34i~ G7',3[)7fi'7:328 67,2\)2 67,207 Gi,:ns G7,:333 fi7,:W3 67,3:1i 67,3;,:3 (jj.:-H);') fi7,3G8 67.:176 Gi,3fl!) G'i,'1Ui
\- .._-- ----------1--------.-1----1----

~~~4{O~~~2,OS8,;}!15 2,OSS,020 2,087,k21 2,OSi,OI3 ~~,0~812,OS7,2iiDI2,OSi,81:;I~~,~002,OS8~:I~~~S,iSl 2,oS\J,OOG
I
2,OSfl,17S 2,OSI1,:;28

----------------
. 1.1 ...... .... ...

' ----
. . .

",07,372'1 G7,:-J.j;'j·4 Gi,339'4 07,323·0 Gi,32:1·;' lr:i,330'9 fi7,i34S'8 IOi;:;G4':; G7,:-Jfi2'4 G7,:ISO'0 G7,::I8i·:1 67,392'8 67,307'7 67,:198,2 Oi,39D'0

\



HOURLY VALUES.~G.lU,T.
. .

'179·

TABLE XVIIc-7

. ,OCTOBER, 1912..

I lri h~

I
10h.,

I
Ii.h.. I 18.h.. I19 h•. I 20 h•.

I
21.h.

I
22.h.

I
23.h.

I
24.h. I Mean ;lIax. j Time.

I
lIin.

I
'f'illlc. !napgc.j :pay.

far ray. ,
-

I
107,492 I I

I h. m. h. Dl.

I
. t· I

G7,4!J7 07;443 G7AUD 07,404 07,410 07,414 67,427 07All 67,3U7
I

07,370 07,400 II -13 G7,15U 4 30, 333 I
i

u7"t.2D G7,42G G7,,1~5 Gi,4HJ 07,424 67,420 07A24 07,418 07,42'1 ti7,3"! Gi,410 67,455 ,2~ ,12 07,3"4 0 28 101 2

67,406 67,.Ul 67,403 67,.107 07,440 ~7,420 67,407 67,418 G7,412. 67,405 U7,::W7 G7,'HH.i 23 43 07,303 I 43 lUll 3

67,407 tii,30!) 67,4U 67,.101' 67,413 67,419 67,421 U.7,403 67,386 U7,:378 U7,:3U4 67,477 12 55 67,288 " 50' 189 4

67,3aj 67,400 G7,3U[j 67,400 67,3DU 67,406 67,415 67,3UO 67,402 Hi ,4-117 G7,38D 67,447 23 55 07,:;00 4 0:; '. HI 5

07,'I19 07,{27 07,417 U7A25 67,418 G7,43U 67,423 67,420 ·67,400 Gi,a!)7 67,410 U7,485 0 23 67,335 2 13 150· 6

67,450 67,418 67,414 67,411 67,410 U7,422 67,430 U7,428 67,403 U7,3UG 67,4UU U7,47U 2:1 14 07,343 4 20 I:W 7

67,4:l7 67,42:; 67,414 67,.120 67,.t27 67,418 67,434 67,390, 67,3U4 ti7,362 67,:307 ti7,'173 12 40 U7,2Ul :; 18 182 8

(i7,41" 67,41:1 07,.111 li7,405 67,417 H7,'!2G 67,424 (H,417 , 67,4-18 67,400 U7,:m2 U7,462 II 27 G7,281 I 19 181 9.
67,419 67,423 67,4:34 67,449 G7,4,j8 H7,4ti3 67,467 07,453 D7,432 ti7,3Uti ti7"tOG Ui"jtJ2 ID 32 67,2U2 4 12 200 10

G7,4"3 li7,;jO! 67,4G3 67,423 67,458 H7,433 67,423 67,447

I
67,4-,j:J 67,384 67,118 (j7,52n 15 46 67,2U fi 2 OG 227 11

67,40D G7,413 67:4.16 67,41'1 G7,.1l0 67,4;)3 Li7,429 U7,42U 67;-115 "G7,370 oi,aS7 Oi,'!77 11 :;2 67,201
\

4 24 216 12

G7,40D 67,416 67,408 li7,425 67,427 67,410 67,409 67,404 ti7)JiHJ G7,359 ti7,mH 67,481 10 :;0 67,2tH.i "42 18" ,1:1

67,407 G7,451 67,470 67,425 67,481 Li7,47D 67,460 67;593 67, ....;55 67,498 (j7~425 67,641 21 54 ti7,214 2 53 427 14

G7,42G G7,3!J5 67,415 67,420 67,4Ul 07,,162 G7,420 .ti7,4(jS 67,419 67,400 67,432 67,614 0 4'1 G7,277 4 17 337 15

G7,380 n7,:m:~ 67,375 67,383 67,38G 67,438 67,385 li7,3.71 . 67,302 67,304 67,:;6,1 67,471 IH 55 67,244 2 1!J 227 .i6

G7,:14:; G7,:15U ti7,357 67,386 07AUG li7,428 67,:187 67,36:; 67,;)44 07,338 H7,:J4~ 67,4;31) 1!J 4" 67,248 0 II 211 17.
G7,:141 (;7,:\56 67,:;41 C7,:J.5li l)i ,:l50 67,:;59 67,350 u7,J.;>O 1j7,~38 In ,:)34 (i7,:J32 G7,385 0 :;6 07,240 -·2 22 1,15 .18,
Gi,:l:"}!) 67,307 07,;)53 (j7,3~2 67,:1/>7 t.i7,3.;"jl 07,:158 lii,352 t.i7,:H:l 67,:151 ti.i,345 67,.107 12 ;li) B7;285 " :10 122 19

07,;);)[ 67,:1;"}G 67,3;")0 67,:n,t G7,:lSU m,:143 67,:\30 tii,328 (\7,2\)7 U7,:J49 U7,342 G7,!3:l3 2:1:n 07,227.. .;) ao :;00 ,2()

G7,:187- G7,:J7H G7;:WO 07,:HH li7,:J.71 67,3.7:~ li7,375 67,:174 67,:147 67,i358 H7;35U H7,4U7 14 1~ 67,209 0 2n l!lS I 21

07,3;:17 07,:1G8 67,361 U7,::3U,4 67,370 ti7,:m5 67,423 ti7,:nu U7,3ti7 07,431 67,:163 ti7,'JUO 23 54 G7,258 2 45 2:12 22

G7,:3i5 07,:m9 67,382 H7,38G G7,407 li7,403 67,387 67,371 67,385 67,381 67_3;:; 6i,4!J2 0 25 67,270 448 222 2:;

. G7,3tin 67,:W8 67,:W6 .. H7,:J82 tii,3lia 67,380 07,ins 6i,:JU2. Hi,3':;1 t)7,320 67,iJ58 G7,422 0 27 67,288 :1 1:1 1:14 24

67..:301 ' l)7,:~72 117,:W8 ti7,:~15n U7,3tJU U7,378 67,:180. U7,412 67,391 67,324 u7,352 67,'136 21 ·18 67,23:3 .2 10 .203 .25
, .

07,:lGO 07,:lGO li7,:-H.)li 67,363 13.7,3ti(j 07,3;:; u7,3ti5 67,371 U7,363 U7,380 67,34U 67,390 ~3 25 ti7,2E;G 0 ,1.2 134 .2G

G7,;)88 67,:19:\ ti7,:W4 ti7,:ma ti7,:m3 U7,:n2 67,~77 67,386 67,37,1 07,332 ti7,342 67,411 21 II 67,:'>09 3 24 I 202 27

G7,:l72 n7,:~82 67,:Hl2· 67,:{SO 67,:188 li7,4U2 67,371 li7,:Jt.lli U7,~50 1)7,293 ti7,34U 67,435 I!J 40 67,168 .2 45 267 28

67,:1,,:\ 07,:Wl 67,:W:l li7,:W;J 67,:188 G7,3U3 67,402 G7,377 67,351 U7,333 67;343 67,4<:13 21 20 67,212· .2 ·17 2:11 2D

G7.390 07,:382 U7,::307 U7,40U 67,414 07,412 67,428 ti7,3HO li~,3{jU 67,328 67,37:1 '167,45:1. 1:\ 18
1
67

':101
" :ll

I
152 ;)0.,

07,395 67,:180 67,:J!)!J ti7,:;SO 67,387 67,:191 ti7,S!)! li7,aH3 67,360 07,:;3,1 H7,:Jtil 07,44-0 1:1 ;j;). (j7,2:~3 2 J;, 207 31

;,;;~;-:;~ ~~l':142:2'08D,241:2'08!l'2~+089'J9612'089'li46 2,089,47812'08!J'0031~~'4~
------------------

2,080,506

"'~,~~ ";,~,~ :-~~::: ",,<00' Id',~;" G7,403'4 67,402'5 67,387,2 07,3GO'0



180

Ordiiiates in gU'I1lilia (all-ve).

VERTICAL FORCE-IliEAN'

Day.

I
o h; I 1 h. I 2 h, 3 h, 4 h. 5 h. 6 h.'

I
7 h.'

I
8 Ii..

I
~ h.

I

10 h. 11 h.

I
12 Ii. 1,13 h. ,14 h.

II I
u

-
~I

1 359 419 422 421 400 389 379 374 342 319 298 ' 279 29a :n7 aoo
2, 343 391 394 41a 418 435 420 384 :J48 30:1 280 294 . 315 321 289

3 252 278 287 :J35 a29 :J40 331 338 314 :J02 291 308 303 a02 :108

4 309 317 291 307 373 380 '35a :121 a39 :1l0 :JOG 320 282 aOI 304
5 212 258 291 330 a41 37a :121 323 325 305 320' 316 307 303 302

,

6 298 300 307 338 :151 ao] 359 338 344 325 324 300 297 294 284
7 350 323 417 4a2 428 403 350 :1~1 339 318 304 299 282 268 317
8 332 305 369 340 301 350 3'55 :JilO 333 317 322 :JOO 200 246 242

'9 34,2 342 315 341 3Gl 3il3 3'{2 :J35 339 321 324 a08 312 :JOI 202

10 ' 338 405 422 418 404 37:'3 r :J28 :131 352 291 291 305 271 201 221

11 317 3703 457 447 :J87 290 310 292 294 26:J 270 271 214 2:m 253
12 301 320 :J63 391 3iJ () 327 308 320 284 a09 :J02 alO 284 30a 285

13 301 317 a89 a89 .362 320 292 28a 299 aoo 280 28a 279 287 ,279
14 321 a69 418 444 416 36a , a33

~~~ I
a26 a16 28a 226 196 183 122

15 265 271 289 278 aa7 a'19 I 307 200 281 288 289 291 270 292.
16, 263 435 44a 4al 429 309, 250 270 2131 258 299 284 283 279 286
17 270 3:JI 404 388 :170 345 a29 300 302 272 294 277 250 203 202•
18 114 257 I, 268 351 316 330 292 321 • • • • • • •
'19 • • • • • • • • • • • • 265 255 257
20 324 322 407 a74 342 :173 3fi5 331 286 aOI 205 277 279 274 2GG

,
2i 241 205 ' 270 307 a08 319 292 293 • '. • • • • •
22

, •... '" ... ... ... ... ... ... ... ... ... ... ... ...
23 .;. ... ,.. ... ... . ... ... ... ... ... ... ... ... ...
24

!
" 208 224 215... ... .; . ... ... ... , .. .,. ... ~27 . 2:;0

25 251 \ 258 293 290 280 260 257 233 222 233 2:11 220 215 20l 194

I
26 273 312 399 369 273 253 208 229 201 214 226 234 222 22·J 225
27 09:1 110 153 259 243 261 255 238 24a 249 248 243 2:15 236 218
28 074 205 .360 266 ;102 304 262 ~50 26.1 . 2:34 271 2iO 261 2;")2 247
29 254 ' 23i· 2fi8 2H3 282 294 300 286 278 2701 270 271 :tGG 2.i'iG 261
30 201 226 217' 250 :JIG 294 276 275 203 259 '25Q 2,')8 20[) 2:38 22U.

8;000 I
.. I

8,240
1

iunll 7,004 1, 8,909 9:244 g,G:31

I
8:770 , 7,903

1
7;187 6;900 7;08,; 'I ~,959 6,957

1
0,841) 6,771

-
310'91Means 269·4 307·9 342-7 ~355'5 348-1 '337·3 304:0 299-5 287·5 283,2 278,2 207-G 203-4 260·7

I
,

I, - -
• No ro::ord.



A .

HOURLY VALUES-G.Y.T.

.'

!. TERRESTRIAL MAGNETISM..

•

181

TABLE JeVIIc-8.

NOVEMBER, .1912.'

..

. . /
15 h.. 16 h. 17 h.

1
18h

. I
19 Ii:

I
20 h: . 21 h. 22 h.

I
23 h.

I
24 h. I Mean I M~x. Time. . Min. T!me. IRange. Day.f~rDay.

,

. . h. m. h. m.
302 301 309 288 285 269 261 284 322 343 330 -242 20 38 ~511 2 10 269 1

". 304 298 295 270 281 245 275 255 216 .252 323 -155 22 45 -452 . 3 58 ·297 2
304 311 307 276 268 29. 306 283 290 309 304 -210 o 20 -357 4 31 '147 3
299 302 308 . 298 . ·284 271 279 233 262 ·212 307 -149 23 54 -·397 3 28 248 4,
304 283 207 233 247 244 264 234 290 298 291 -152 17 10 --392 5 00 240 5

285 298 310
..

307 297 270 328 327 318 350 316 -221 I 23 -37·1 23 43 153 6.
.32,4 318 311 '314 277 274 298 290 326 332 329 -213 20.05· -455 1 57 242 7
• 238 249 27'3 252 242 243 206 236 28,3 342 29,; -187 20 42 -3u1 2 0;; . 204 'S

208 301 307 306 296 297 I ·231 286 331 338 316 -171 21 08 ....,..386 0' 10 ~15 '0
241 237 276 242 ~50 252 [ .304 207 267 317 a05 -110 13 ao -400 3 08 a80 10

250 249 249 272 252 226 250 277 27:3 301 2aO -:;71-60 12 20 -514 2 45 a54 11
201 284 280 272 261 262 253 242 a04 '301 209 -210 21 18 -457 2 48 238 12

, 287 276 281 276 2li6 252 266 278 aJ4 321 290 '-228 o 07 _'1I0 I 50 WI la
141 181 270 202 2S1 272 177 283 206 265 282 -100 2050 ~510 2.25 410 14.
200 2S4 282 266 240 2S1 320 275 217 263 285 -liS 22 45 --370 4 20 252 15 .

I
276 i6285 207 281 271 270 235 265 258 275 301 -163 o 20 -539 o 55 376

,276 , 280 276 277 263 107 284 275 157 114 286 - 62 23 20 -4~8 I a7 386 17·
• • • • • • • • • • • '1- 70 o 07 t-420 3 22 350 18
257 233 I 259 ·234 246 233 228, IS9 2SI 324 .;. '1-150 21 48 t~360 23 fil 210 19
271 267 266 267 239 245 237 230 250 241 292 -214 I!J 15 -446 I 35 232 20

I .
• • • .' • - • * • .. • • 1'1-214 o 35 t-:13~ 4.02 120 21

... '" ... ... ... ... ... ... ... ... ... ... ... .. . 22

... '" ... ... ... ... ... ... .... ... .. .. ... ... ... ... ... 23
214 212 206 ' '186 i61 190 173

,
216 t-2h8193 2.51

'" '1-152 18 42 2:1 17 j06 24
213 ' 207 204 174 IS7 197 203 206 246 273 ·229 -171, 18 32 -317 23 45 1<16 2;3.
231 2IG 216 181 ..15a 14i 130 152 I i43 093 225 - 76 20 45 -488 I 50 412 • 26
203 202 17i 189 125 145 215 18:1

..
133 074 202 - 0 22 46 -:1:10 a :32 221 27

258 ·25,1 249 241 221 213 225 207 25G 254 25:3 - :10 o fiO -43:1 I :30 :394 28
27;; 258 229 216

210 I
209 218 192 215 201 ·252 -135 22' 07 -:107 6 20 172 20

.'24-1 241 232 243 213:.- ' 2:11 . 238 24:3 250 287 2;)1 ,·]2H o 10 -348 3 50 22:! 30
--- I ..

~S:30-1 6,6;19 1 , 6'34~1 6,40sl
,---,------,---

6,882 6,869 Ci,:WG, 6,44:1 6,733 6,9~2 , ..

264-7
.

262·7 264·2 255'7 244·0 238·7 24i·8 246·5 259·0 266·iJ ;

i
I 1

'" -. --.~--' , ...... . "--~- '.
t MAximum Uccordc{l. +Minimum Record.



•

Ordinates from base-line in gamma. VERTIQAL FORCE-:-lIIEAN

. All ordinates neyatiue. Base-line of Jan. 5d 011.

'Day. o h. 1 h." 2 11. '-3 h. - 4 h. [) h.

I
Gh. ,7 h. 8 h. o h. 10 h. 11 h. 12 h. 13 h.

I
14 h.

-- j'
v-

I I
-

"

, .
1 ... ... '0' . ... ... ... ... .... ... ... ... .., ... ... ...
2 ... ... ... ... ... ... ... ... ... .. , .., ... ... " ...
3 ... ... ." ... ... .... ... ... ... ... ... .., ..... ... ..., .
4 ... ... .. , ... .. . ... ... ... ... ... ... ." ••• J ... ...
6 500 545 585 588 5GO 577 544 5i2 532 501

I

4i7 450 431 4S2 479

6 486 581 ·193 • ". • 455 459 468 442 45:1(91 546 471>

I

MiG

,7 (86 509 539 615 551 550 5()5 545 512 476 472 45.J. 4GO 44;) 4:IS

S 494 497 (79 401 573 ~58 521 406 489 455 482 4~7 4.8 ' 45S 435

9 443 473 (60 521 1593 [,22 486 472 489 494 407 4<3 471 45£, 4(;6
" 10 (22 535 3Q5 • • • • • 515 ·J71 454 434 441 410 352

11 (62 436 4.85 488 481 ' ~17 48ll 484 481 45ll 462 467 41>9 457 458

12 41>3 444 458 403, :1>20 '.~08 4llll 506 474 473 462 4G8 461 463 451

13 " 495 48:1 • • 444 466- 4:16 4:14 426 41( 4:n 414 413 405 411,
14 412 433 468 515 486 ' 472 448 447 422 428 392 .100 3112 382' 404

15 405 443 465 458 450 441. 445 42ll 428 430 422 3110 331 409 3i)4

16 458 442 442 418 487 40:1 473 Mil 4G5 454 oJ.2f1 42S 425 424 .422

17 '435 441' 461 485 520 512 524 486 450 447 '44ll 450 446 4:Hl ' 4:14

18 430 420 44:1 50G 476 MiG ·\86 487 47G ·154 4fi4 440 404 :184 407

19 "475 526 486 ,
455 465 515 fill 448 422 401:1 441 4:l!) 41:1 :lH :l8ll

20 423 366 497 376 41.6 '454 493 4111 [ ·lll3 488 401 488 467 4GO 4tH

I
21 462 I 509 474 ~ 502 513 488 495 481 488 47ll 458 MiG 460 430 41:1

22 :lG2 :lGG 40,) 470 44,) 452 4G4 474 4110 501 . 401 481 44:1 ,1:14 420

23 .4:10 4-29 510 44G 4fil 4G8 ;')07 488 48ll 480 476 4:"',7 474 .,I.£)2 MiG

24 ,444 447 4;'4 4GG 474 ,!lll 502 4114 478 487 484 47,G 4G8 4f,0 4f.4

25 4Gl 40O 47:1 530 4llll 5113 1")55 511 488 '50;') #,175 ..471 ·465 ·IG3 436

26 4lG 38,) 402 4G~~' 538 ;"')28 ,;04 4117 4112 470 47:"; 4G4 4Wi . 47:! 4Gl

27. ' 455 50G 5ii2 577 5;J,1 47ll 500 473 472 457 447 4:14 4:14 428 42[;

~~ 437 4:1,i 4~8 4;iii '4GO 4117 478 4,i8 f'W 4:l!) 4:12 4:10 425 418 .402

2~ 40ll 4% il20 54-ri i;4l1 523 4llfl '472 482 477 406 451 41il 41iO 4;"iO

:30 459 492 482 508 4fl2 501 ;")4-2 427 4ll:1 48:1 426 4:·)8 418 424- 4:;G

'3l '516 500 ,iGG :"i8?i , ,i2l ;,:1:; 4118 ,IilO ,il:1
I

472 4(j;") 447 421 44G 4;";0

Sums 12'~~J 12,43~ 12,51~112':4~ 1:3,0711" 12,582112,46411 i'9831-12'8G:J I~;~;--:-12':17~1~;154 11,884 - ,ll,746!_1l,G5;;-
------------------------

Means 449'3 4GO'5 481-2 598,0, 502·7 ',503'3 '498-G -'479-3 '47G-4 -4G7-1 458'4 '450-1 '440-1 : 435-0 '4:11-7

r

.- ..... .. ' ,

,1\0 'record, '

.. ~



'. . . ' .
.\ ' ..

HOURT;Y VALUES-G.M,T. TABLE XVIIc-9 .

.JANUARY, 1913.

) ,

42

4;';

4;,

41
an

42:

40

47'

:l!l

oJ.:l
:]\)

4S

40

4:1:

38.

:lll.

40

41

41

:lll

37

4:l

:li

4·:1

46

40

22 h.

4,")2

4,,1

4:1:1

41 i I

4:l:l

42S

4:·15

inn
,U9

4:H

4G1

404
:]\):1

aSI
:l(iO

:liS

402

426

43~

:l97

21 h.
.

4UB

421 41,1

404 4;);")

'.102 :lSB
4[,:1 4'\S
404 .. 4:n
4G2 40:l

4112

4:10
-14U'

4:1i

42i

411

40i

4:l2

4:1B
,J20

:]\)i

41S

:liB

:lUS

402

412
, 410

:JGU

42+

410

3!1G

-1iO

42+

4"'1

4;,:l

44-G

MiG

4Ii

4:1S

4S1

4:l:1

4IG

441l
4,;0

400

420

424

4:l;,

404

44"
4:10

401

-121

418
3U;;

372

:l90

.;.

485

4:lS
402

445

4Gl

42U

4;;0

441l
4,;S

410

4Ln

440

4:\S

:lS?

:lSO

:187

4l!l

4:l"
404

0142

:19S

I
23 h.

I
24 )t.'. IMean I ~I: - Time. I ~Ij n. ITime, Range·1 Day.for Da.y _, ~ ,tx.

'.

h. "111. Oo' h. m,

'Oo ... Oo' ... ... ... Oo' ... I
... ... ... ... ... ... Oo' ... 2
... ... ... -.. ... ... ... ... 3
... ...

!
... ... ... ." . ... ... 4

8 488 4.80 502 40:1 II :17 (lD7 3 0 204 5

!
1 44;; 481l ... 377 0 21l 1148 I 4S 2il Il
2 4;;1l 4B4 · 4S7 400 21 "!) O4G :J 2' 24G 7
2 . 4;)4 443 4i4 :JS2 22 lS 58,) 4 2i, 20;) .S
1 :li8 422 4;38

I
:llS 22 i; 1 Gii :1 4S aGB B

8 4:ll) 4112 .. - 31i 14 :14 577 I 5' 2110 10

2 407 4;;;) 4;;4 ;:~41 0 48 . ti5~ 4 4S' 214 II
1 440 4B;; 4110 34S 21 0 53:~ 1- O' 18;} 12
3 380 412 ... :J38 2:J iiO 518 0 2 ISO 13
B 34-R 40;; · 412 2Si 2;) :14 503 :1 4" :lOO 14
8 .42;'5 4;;8 41"

I
2BS II ;",;8 52!) :J :3;)' 2:ll I",

I

. .
0 41S 4:1.0 4:1Il :l4;"; 2:l 20 flIt; 4 Hi IiO HI
0

I
421 4:)0 4,,0 :mo 20 GO 541 :J lS' 1;;1 l7

0 420 475 4:l1l 822 1~ :{7· . fi29 :1 0 207 18
0 HO 42:l · 442 2S1 12 5n (HI 0 54 :1:l0 l!l
i, 407 402 4:1S 272 1 G "OB 10 4B' 237 20

..

1 424 ilG2 4;j!) ;380 14 21 584 4 10' 204 21
;:",i :lB4 4:10 427 32:"i 22 '[i ;112 B S lSi 22
-1 '!:l,1 4H 45n :15B 2:l l:l I 571 2 0 212 2:J

i4 44i 4(il ·4(H :m:l 0 lS I 54G ii 28 IG:l 24
5 -1:1-1 -1l1l 404.1 :J2-1 23 20 1l0i .4 45 2S3 25

i 4li 4;ji) 4.,;) :l0;; . I ;') 1 ;'70 3 :35 265 26
+ 4:\+ ! ' ,eli '4nr. :]\)7 In :34 6:1[; ;) 12 2:18 27
Il 41S 40~ ,12\) :1:12 21 :w ;"iOG -1 'M; 17-1 28
Il 44B 4;;B ,17:\ :14B 01S GSO 3 4-5 2:l1 29
I ;')12 GJ() 4(lf) iHlO II 49 1l0S Il :lll 21S :JO
;i 4iO I t,21 4S:l :100 II 4S 1l4S 2 24 24S 31I
-'---1----- --- ----------,_._--
4 11 ,'fJ05 lZ,lGl' , i

------- ---- ...

.
D' 42D'sl -·450'0 " .

,

,

4(; l -. I.!-;"")O

4;")2 4-;i:l

Mit> 4:;7

4S0

4Af) 4::4

477 404

414 423

452

404

4110
401

4:JB

4:-\5

444

439

:lill

447

443

44i

:l1l0

aBl

:lDi

4IIl

.427

49i'

43S

:lSB

46[)

4i)f)

4:;7

4:m
Mil

.

4G2

418

417

4111

428

403
4;;4

M2

MS

407

a7:l

3DS

4112

4111
'4:15

40S

42:1

III h.

4.77

412

:..Hi,J

aSB

3BIl

,lOB

421

44B

431'3 . ·4:l0·0 - '43:J-l" '431'4 - 42S'i . 42:l'3 '4210 ". 417'

421l

aB4
·~;"';U

. ·j·1O

.' 4a7

15 h. I

.

o



Ordinates from base·Une in gamma. VEHTIOAL FORCl~-MEAN

All ordinates negative. Base'line of Jan. !'ld. Oh.

D"y, Oh.

I
1 h. 2 h. 3 h. 4 h. 5 h.

·1
6 h. 7 h. 8 h. 9 h. 10 h. 11 h. 12 h. 13 h.

I
14 h.

.. " .. .. .-
I .

. . . .
.'

1 521 5M 524 480 508 490 497 520 500 492 475 473 464 463 445, .
2 444 485 491 526 517 544 548 528 509 529 475 47G 4fJ8 473 460
3 .487' 505 493 521 . 549 553 533 497 496 482 487 481 484 .471 4fJ8
4 505, 505 504 501 I 486 517 509 526 518 497 4~9 487 477 479 461
5 477 469 489 464 479 502 ill 503 504 485 483 493 472 451 463

6 487 4·~·3 441 494 515 513 517 501 502 484 497 487 479 481 476
7 412 404 468 505 572 528 '539 508 515 502 494 48:1 469 443 474
8 504 509 507 542 533 526 480 491 485 477 472 471 4G8 450 . 468

9 471 376 511 589 ;)65 526 524 511 503 498 488 497 478 478 477

10 ,. 454 494 540 514 529 518 fih) 482 497 4a7 482 484 479 483 475

11 461 474 482 496 514 524 519 506 497 494 478 477 475 446 458 I
.

45U12 494 507 I 545 558 578 G06 G24 1 517 v}ti 483 480 403 . 487 427
13 529 535 I 573 5[1<1 584 575 529 542. 555 504 498 497 4!J4 484 41i7

525 I
.

14 4!J9 538 572 533 566 M4 541 523 489 46·[ 484 452 4:.)7 351
15 , 473 , 556 I 617 662 645 604 549 521 513 501 502 490 486 474 404

i .
16 473 i 4!J9 53'7 548 538 513 ·496, 499 506 492 486 471 ·162 ·14·1 420
17 479 i 454 491 510 515 516 530 533 500 499 501 480 489 478 475

-~8 466 495 ' 482 524 517 561 562 559 533 514 499 479 457 478 482
19 461 523 -559 539 543 533 479 496 501 491 503 484 467 4:11 4H
20 448 463 :.498 542 532 491 490 4~{j 483 477 4(\4 403 4138 4(\7 45U

21 4138 ; 515 519 539 549 514 500 512 5011 i 48') 479 472 473 ·171 ~t[l~

22 445 ·Hi3 48G 500 532 537 :')23 498 '18G 4UO 485 484 477 481 47il
23 478 488 477 47-1 • • • • • • 4GO 4fJO 4,,9 45G 453

24 4G4 470 477 4H5, 495 480 475 471 ' 462 458 458 4GO 4:J7 ·153 456.
25 484· 510 575 540 ' 535 470

1

451 45U 4G8 400 4fJ8 4:)7 398 417 -124

482: .
20 '. 437 41fJ 44G 48!J 510 517 50;j 504 .484 474 MiG 4[iS 459 458•

.27 448 472 492 523 537 ,,09 JiOl 493 488 47U 4,,8 4G3 4GG 4G7 . 468

, 28 481 4U1 492 492 487 fi02 494 492 484 482 48:. 483 477 ' 47:1 '463

~um9 13,250 I 13,551 I-::254 1 14;686 14,376 14'23~1 13,ll94 I 13,707 11:~,548 ·13j216 -13,,184 'la,354 "13,140 I I2,U37 12,7031_,_ I .

Means ~ ~" 509-1 524:5 532,4 527-2 , 518'3,1 ·507'7, 501'8 489'5 481'0 476'9 40U'3, 460'0 .453'7

II I I .

.., , . _. - .. _. .- ~.- -- -- - . -_ ... - - -
o No record.

o



HOURLY VALUES-G.M:;T.

, I~ "1815

TABLE XVIIc'-'-'lO.

FEBRUARY, :19i3.'
-. ,. .' - ~ _·k~

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

ISh. 16 h. 17 h. 18h. 19 h. 20 h. 21 h. I 22 h. 23 h.

I
24h. Mea.n :Max. ITime. I~n. I Tim~. ,jRange.. Day.• for Day

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

· , h. in. ,h. Iii.
458 451 452 457 449 446 443 4311 440 444 473 416 2205 554 1 34 ' 138 1
463 461 459 462 466 465 465 444 482 487 486 414 o 19, 562 528 • 148 2
469 467 470 469 467 471 472 471 483' 505 490 461 13 42 591 429 130 3
469 474 473 471 464 472 447 440 437 477 483 ' 405 2222 533 6 38 ' 128 4

.460 453 458 454 455 454 464 463 455 487 474 397 ,23 15 529 ,507 132 :5

482 480 .478 472 .464 459 469 440 459 412 .478 397 22 36, 525 5 41 128 ·6
466 452 440 .442 .448 459 456 458 , 514 504 479 371 o 58 631 ' 411 260. '7
461 455 444 457 460 443 434 444 478 : 471 477 412 21 40 560 2 51 148 8
472 421 405 431 .429 429 408 450 465 454 475 352 o35, 648 2 46 0296 9'
476, 475 474 .458 448 ,465 466 '. 467 ." 465 461 485 405 0'17. tm 2 25 \172 10

, , . , ..
454 465 '~';,467 ; ;.466 ",A60 453 443., ~..~ 479 ~ 478 i ~::_~494 :f#l!l :Uo- ~2i?.I'c :,3:543 ' dt26 p331. 11

,471 . 497 ( ,,491 ' ,492 : . '~.483 484 481, ~, 416 .. ,478 :,_•.529 ,.502 383 . 2i .40. .",,679 , ;l1i44 ; 296, :i2, , ' . i'·' . -~ !

:191495 '496 : 491 , 491 489 447 460 463 504 499 510 427 20 18 618 2 16 13i457 494 .493 .483 '.470 475 463 ·389 574 .. .473 .. 492 244 1346.. 611 2 50 ':367 ~ 14
448 : 443 465 .460 467 472 433 465 454 473 '504 377 14 15. 711 ·322 ·334, IS

. , .'

442 454 483 .481 · 472 480 450 459 516 '484 397 14,07. 574
. ,

·177 .' i6. 479 . 205 ,
,,467 471 422 462 428 447 457 140 '426 466 478 370 17 03 544 6 51 ·174, ' 17

481 479 475 471 461 469 466 476 478 461 494 374 2339 584 5 15 210 18
457 459 461 . 459 458 435' 472 .462 ' 458 448 482 394 20 05: 593 1 46 '.199 19
445 444 438 427 423 441 .447 447 .431 468 . 467 411 18.14 598 3 30 187 :20

454 447 454 457 444 443 458 435 455 445 479 411 22 00, 559 2 13 ,148 21
,.470 463 :.440 " 434 453 429 439 451 464 478 476 410 o04. 554 3 52 ;·144 ' 22

443 448 453· . 444 451 438 434 438 465 464 ... 425 2i 35 518 o 20 93 23
'.,455 464 ".465 " 460 461 454 457 463 469 484 466 448 23 48. 522 3 30 74 :24
. 412 415 421 421 422 432 428 455 458 437 457 367 12 07 615 208 '248 25...

426, 461. . 463'1 . . 457 , :.451 437 456 429 436 448 ' 463 394 23 48 557 626• 163 26
~, 464 . 470 ' 469 . 468 458 446 446 439 468 481 475 433 22 05 552 3 24 ,119 27

474 474, 476 476' · 475 472 475 477 483 493 . 482 442 13 50 564 1 57 .122 28- .-. ..
"--'-,--

12,891 12,933 ,12,880 . 12,882. '12,776 12,71~ '12,689 ,12587 '13,173 ' 13;222
,

, ,. ' )'

,. .'

;'~'4i
,

,,449.~t 470·5:,'461'9 '460,0
1 '.,:460'1: ' 456·3 i 454'2, 453·2 472·2 .. ,';"

, ,, I, , :
"

"

" ,.' , , . :;1, , ,.
.J - . ~ .... _. -- --. .-_.. _.. ,. " . -,,- . _.-. ' .

\'



.iS6 AUSTRALAiSlAN, AN'TAR()'l'IC~EX:P»DITION, -~

,Ordinates fro"n base-line-in- gamma;- VERTICAL FORCE-,MEAN

All ordinl!k!s n1yative.~ Base-line of Jan. 5~. Ok,,

...........

~"Y'!;I
' , ,

'I I I I I I \

.
14 h.-Iohoo 1 h. 2 h. ' 3 h. 4 h, ,5 h. 6 h. 7 h. 8 h. 9 h. 10 h; II h. 12 h. 13 h.

• _'.J

- !
.. " ~-

.. ';' -, " : ,',
,

. 11 : .1: , ' ... ," "'. - ,
,. " " "

.to • "
.1, .

..
1 493 500 512 512 517 521 522 I 506 500 485 480 481 476 47i 482

- .. - -
2 , . 490 494 506 509 505 501 497 501 497 506 503 ,498 500 500 500

3 I 512, . : 519 521 .. 527 532 ' 542 548 543 529 520 520 514 510 511 507

,4 I ' " ,514 I 511' 501 ~ 544 : 581 ' '592 : ,'572 " 552 .. 545 525 515 ' ' 495 .. 500 " 522 • 524

°'5 516 504 535 565 ' .557 '554 '556 : 545 544 540 ;;. 544 ~ 538 ',' 538 ; 520 525

,

" ,.', . :"", , .' ' , .. ,
".. .;., "

..
6 549 554' 539 545 549 ,600 578 ' 569 555 522 ',' 527 .. 538 :' 500 472 498

.7 549, .. 554 560 " 574 ' 603 '581 ,: '543 528 527 51l .. 507 503 .. 500 ' , 494 503

8 522 525 531 566 571 547 520 525 506 • • 525 519 503 499,

:9 548' , 559 . 565 575 570 ' '568 586 ,Ii, '550 557 .... 542 535 530
.. 532 " 531 ' 532

10 , 548' j 560 570 573 .595 " 598 ., 570 ' '564 .. ' 553 549
, 553 ': 549 ' .. 541 ,

548 547
!

, ' " , '
,.

" , : ;: .
"

:
,

11 567 " 571 571 574 . 574 574 564 t.'. 550 546 ' .. 503 511 508 511 515 513..
12 079 5p!. 578 567 563 '552 542 ;., 527 517 .. 512 517 518 519 516 ", , 1i19

13 532 045 lilil 573 581 549 533 1i25 1i18 506 1i04 1i03 1i00 497 502

14 .. 1i25 t 510 533 '530 : "1i28 ):,.,:588 .. 552 ' :079 506 478 ;. 475 492 ,487 481 ' 240

,15 '48F ~ 508 513 548 ~ '1i15 ,,:'-529 ! 545 '516 506 477 454, 386 359 421 426.,

,,' ~ I;' '. ;"'J. ' n-, '" , ' ,
" r I : ' ,

16 " ' 469 479 48i '565 - 546 '" '518 ,507 ~: '503 498 480 462 467 457 460 ' 457

17 ::,:'495 .. 529 527 '550 : 515 ;""493 ,;,'511 :,,', '512 ,', 513 472 .. , 428 ,,448 ,440 434 _413

18 440 438 474 I 504 ,524 546 516 496 489 484 478 478 469 439 465

19 .. 494' 1i15, ' 559 '573 .. 548 ':,; '539 ": 504 '.; '507 ,-
1i01 '," 467 ' , 465 ,. 449 " 465 .. 461 ' 437', ,

'20 ' 457 454 461 472 508 ,; 513 ", 519 '519 , 507 483 .. 482 , 473 463 463 448
" I : ,

"
lid

21 469 497 540 ! 044 :,541 r.~ '573 "i 569 540 508 494 486 486 474 463 ,421
" ' '!

,22 ,(., 467 " 487 ",,497 542 ',558 c;: 554 ::, '513 ,: ,515 .. 499 ,I 488 , 484 ..' 481 r,i; 494 482 484

23 500 525 i531 i 542 540 519 518 508 501 t, 48~, .. 486 . 487 I, 488 492 478

24
..

:' 469: " 'il 492 "
I , ,

502' ',510 , 525 ' <:'524 i,: '515 i, 507 496 , 486 ....; 484 .. 472 466 472 ' 473

'25 ..; 1 ',1485; .. i501 I ' ,
" ,,'

,
". 471,; 494 523 ' 0, 516 "' 507 ii,l 501 " 498 482 475 :,' 473 471 470 469

°
I " I ",

I

26 479 483 495 512 512 500 , 496 481 477 457 458 461 456 456 452

2? ','453 "

, ,
497 507 508 ','518 492 477 ' 477 .. 471 . ... 467 .. 457 452 452 450 450

28 ,482 496 534 517 479 476 476 479 474 467 466 465 464 446 462

29
,

471 507 550 '523 496 473
..

475 .. 475 ," 475 471 ' 468 467 468 4~7 451i

30 ,47g " 480 471 043 517
510'1

507 .. 494 :J ,481 489 467 491 501 482 493

, 31 ." 480'1 J 489 '491 497 504 527 530 .. 529 520 .... 503 " 495 " 493 494 488 .. 465

~

15.837 1

!-'-----------
ums 15,505 16,215 16.722 16,687 16.651' 16.35'4 - '16,105' ,'.15,798 '14,848 14,684 15.119 15,014 14,933 14,639

, ' -- ,

, , I
eane 500·2' 510·9 523,i' 539.'4 538·3 ' 537·1 " 527-5 "519'5 ' 509'6, 49'4'9 ." 489·5 " 487,'1, 484'3 ,'481·7 ' "472·2

\ ;-'l
,

l 1 : )
,

, I , , I .
, '. .. .. .. - " .. ~. .. .. ..- _.

" ~ ;.,,~:. "'f1 ~'.'
..

s

, ,

•



HOURLY VALUES-G.M.T. -"

-'187-

TABLE XVIIc-H.

~IARCH, 1913.

15 h. 16 h. 17 h. 18 h. 19 h. 20 h. 21 h. 22 h. '~3 ~. -'I'~4 h. Mean I Ma Time. Min. Time: IR..ng~~ Day.

;
I

for Day. . x,, . ), -, . ,

., - '.'

h. m. h. m.

479 478 479 479 478 472 478 483 • 482 490 490 457 2000 537 6 03. 80 1
"'

..
c.'

497 504 505 507 -. 506 .. 504 503 ;,- 502 507 512 502 476 0-32 525 2 25 49 2

I 510 517 513 507 519 493 492, 513 -. ·509 514 518 472 120 12 557, 6 20 85 ,i: ,3

,. .:; '522 'I. 523 522 520 524 496 504 519 530 516 - 527 487 11·40 606 3 22 119 ',!, 4

532 535 537 538 538 ' 519 . 531 523 .. 544 '" 549 I 537 ~ 478 l' 20 : 577· 2 .52 99 5.'
, - .. " . ....

, " ... ,. ..,' - . i' ,.
I

: 505 509 510 515 502 504 485 517 477 549 526 444" 12 25 625 2 42 181 8

() 'Illi 507 507 507 507 508 ",' 506 507 .,1 511 ,,' 522 .. 525 :.488 12 50 635 3 50 147 ,
7

512 514 . ,517 523 521 . 601 614 637 648 648
..

',478 23 38 ,632 '3 12 164 8..,
523 632 541 -. 684 - 633 631 632 633 639 648 646 ~ 613 15 05 624 2 41 III .. Ii

" 644 546 545 644 642 542 637 .- 642 :.. 630 667
.. ,·654 512 2248 . 620 4 20 108 10•

.
\ , .

-, , '. . .. .. ~. , •• < .' ~..' .. ' -' .
513 016. 518 615 612 505 519 493 495 579 ~31 " 449 22 16 697 2340 148 11

r, 517 516 516 616
.

516
_.

617 " 506 -. 613 613 632 528 493 21 15 634 o 37 141 ' 12"

" 496 496 496 493 , 514 '. 490 494 473 .. 483 625 516 442, 22 10 697 2 55 155 : 13

'-' 322 431 444 471 464
...

463 - 614 501 541 .- 481 486 .' 138. )4 26 642 4 66 504 14
.- -, ,

: 1'5<'. 456 .. 462 456 447 ~. 453 -I: 444 - 474 448 -429 ... 469 469 , ',270 '11:45 614 1·45 344
I , . . ,_:!

v~,'" .. _....,. ' :t./ ~ l,oIh .... .... , • .1 "" I' I. I , . , ." ". ' /'

458 428 337 242 379 406 383 372 421 . 495' 449 I. 189 '1746 614 .. 246' 425', '16-
, 430 386 ' 430 393

,..
402 ... 412 •. 434 ,- 442 ... "430 ',', 440; "- 469 ,,1352 '18,03 ' " 687' . 1 63 : 235 "17.. , , .

I 4 16 '118450 4M 469 468 472 . 467 458 .. 457 ~ .. 462 .. 494; 476 i-389 : ,1306 ,607 ' 218

458
' ,

"

, I
· 208' t'19460 465 .464 457 " 460 '" 424 ,,~_449 461 .. 457, 482 406 20·58 ~14 230'. :

I 441 455 460 457 .459 453, .). 439
..

448 ,~' 467 " .. 469' 471- ... ·413 .2028 525 5 30· 112. 020,.' , .'-
I i .-

. _: t. C- ' i ,.. .- :.,
, ' ' -- '.

~
>

.' - .. . ; _..;.. ' .. .
448 475' . ,466 467 ." 439 456 488 498' 477 467 492 400 13 45 . 593 500 -193 21

1
478 443 470483 473 468 ". 469 474 483 /

J 500 492 434 o 34 585 ' 4 57, • 151. r22

459 403 456 461 I:' 467 463 447 .. 454 : 447 469 485 354 15 58 573 2 33 ' 219 ; 23

,473 473 474 476 : ~ ! 472 , 472 472 463 ,482 " 485 486 448 1-125 549 2 03 101 124 '

463 ·442 452 457 457 " 456
"

460 .- 460 .,' 466 " 479 477 413 1617 528 3 30 115 125.. I, , , ' . I" .. -

450 453 453 451 449 449 451 458 456 453 468 436 1445 532 1 35' 96 26 '

462 465 I 465 464 461 462 461 459 471 482 471 437, 1300 530 2 21 · 93 '27'

469 466 462 459 466 463 454 452 452 471 472' 434 1310 . 550 1 51 ~'116 28
, 446 446 ' 416 395 406 432 436 466 481 ' 470 ' 465 376 18 18 570: 1 57 194 '29 ,.

491 494 491 493 479 '480 491 520 459 480 492 414 954 581 3 27' , 167 30

: ·392 .. "

425 450 458 ' 468 480 454 462 .. 501 501 484 344 1445 556 5 15 · 212 /31

14~6831,14' 799
, , 1--------,--'----'----7-

f·14.713 14,798 '14,827 . 14,768 14,815 14;947 I 15,041, ' 15,513 I : :::

:
, . " " .

"474'6 ' "477'4 "478'3 '473,6 ,'477'4 , '476·4 . 477·9 '482'2· ; '485·2 :"500,4 - .. ', .. " I ...... tt , ,;.'1 .. I. i·
t,· ., ,

, i I ' ' :'. , I ,
, . . ' , , - ' . ,,, ...~- -

.- .. . -" .t. ·k •. ·, ..-. ~"" ,,, ,J ::3.• ",\'~ " '~" ..

" .

.... "'~

, '



I ,; _

9~d.+lIat~~ !rQ.m. base-l·ine in gamma.

Ai? Qr~ir!q!~~ r!~g(l!iv~: f!(l8.e~iine 9/ .[(l?!: Q4: Ok:

VERTICAL FORCE-MEAN

-..,-: ",--

6 h. 7 h. 8 h.1 9 h. 10 h. 11 h. 14 h.

;
1 , ' .

" 2' -'

3 ~,
.. 4'

5

" 15~5.

152~

15Q~

: 5,3,3

568

487

'1542

; '1526

518

552

,526_

521

539

543
! 557

548

518

542

,576

546

506'

528'

548

554

55,6'

490

528

540

531

532

502

512

538

519

532

499

512

535

539

535

497

'499

530

530

531

492

502

531

522

534

496

492

521

537'

527

492

488

517

522

523

497

479

519

527

518

.482

492

517

510

517

, 6 I

.. 7
t, 8,

10

5n.
15I §.
iilt
153(\

1549

5~(\

5.H\
151'!

'Q15

542

~26

5.~5

.@6 ;

. (i,39 '

517

524

525

521

(i26

530

533 :

524'

517

,559 '

530 i

519

527,

513

543

5:l8

515

505

507

513

518

508

506 I

507,

497'

508

512

505

Sl5

484

507

508 r

502.

499

390

'501

509

502

50D

488

516

508,

500

472

494

499

506

503

362

484

, 510

. 505

499

465

-486

499

516

509:

-525

536

·519
,4:95 :

i
472

·492

471 ,
i

.~

476

·471

,500

, ,611

499

491

535

566

509

522

439

511

·502

:503

498

~:··517

·499

·486

. ,495

473

487

530

522

512

535

508

519

.. ·5W

517

503

• ;.518

·507

493

',500

473

533

515

466

530

525

·517

519

506

496

503

531

1?26

507

514

506

528

520

54Q
528

511

537

524

'514

.. '516.'

.. 515

·519

514

" 503

510

494

516

:516

.503

501

498

529

'507

-511·

fill

517
535 I'

531

636

532

"'538

503

495

495

524

~36

532

547

539

543

554

, '513

, ' '516

512

,. ,520

513

550

529

561

'558

; \568

{' ',529

,,' ,::534
j 517

t·!~,
," '522

·526

:510

'512

514

569

>594

540

"'530

'523
,530

519

518

522

5;'>.2.
.. 541

538

578

560

605

518

51Q
556

542 - 54,3

~".~-

571

564

577

·536

",539

. (i31

529

555

~75

543

556

1?34

,5.,40

519

5,46

. ;W6

537·8530·5

56.9.

P~6.'

525·5522·8

'. 1526' ,
q4Q

-' 154<\

Q4~ ~

1549

: .:'i49 , . 558 i 567
I"" 1

; §~l: ~5,6 ~ ~91

! 578 : 595 Ii 600

'I : I', 552 54.9 548I .• '
, 546, . 5Q~ i. - ~90
\ ~'..... "

!'in ' 531r . 5,44 " 547, i.... , " : -
k,:513 " ,,:544 I ;~-544_" ,,547

I
t' 51i;' i ;18 '1; . 526: 539

,. " f,\

hJ1.r.~··(";-';, i~~, :; ~~T ~:~, >~

5~.~ . ; ~2.4 ' 5~9

~ 5~1:; i 533 ,533, .
~: 4q1! 198 in0

r. 517.; i 5,3,2; , ~~4

~, 4~9.. 1" ~O~. : 51.5,511

, ." ' 5,i0;5~~: ' ;q~?:, \~~9 .-'- ,152,2 524 ,511 ,505501 ,502 499 ,498488 486 ,,491,

; ;,!~5Q3: _ , ~q~., .q~?; .'~W : '.'1534 520.- '513507 503508 508 499492 481 ,467

~ I;. 519; - ,ql!: 'i5,6~: ~ : cM4, .15,27 534'- ,038 510 ,514 502 507 ,497 478 488 496

P: 4q6;. :: 19J '5,?j,' ,5,33 , ,5_28 i' ,519 i ,,1507 513513 499 ,486 .494 501 494 487

1:_.,.~__'""_:5",,O+-;2__:I_:_-"_'''''.7"'.~+-i~.,.A..-.:,,,·:,,.,__,.,,,,,;..!~-,~?_-_-_: ..:_: =0_:8_1.__1-.,:_,5_.•0_8-__ I,-:---:::-=.~'::'~_:-:_1 'c'--,--_4_96--+:--__5_.0_8_1+ 50_5_ Li_._5_06_1.~-.,.,.f'00,...".. +--:-.,._.c.'!.,.9-:-c9 1_:_4_9_1__. _,_4_8_6_. ,-_:_83_.. ':

15,684 15,764 15,914 16,134 16,326: .~6~2Qt i-'5,9(\6 ~ !1?,6.7~ : .115,53.4 ; .~15~4!1? i!§,.~~~ 15,26.3 i 11?,1!6 14,87{' 14,.89~.-

---------------~~~~7"~~~~.-,----'-------~".-i'-~---\--~.~,
I . ! I: l i: ! \ j

544·2 I ·p'!9.i1 ! Z§~~·211·,5J~·4 i ,5l7.·8 ! ·i5P·8 : .5,0~,7 , ,~0~'8 ;!!0~'9 .~95·8 i .4~l!:,6 i

I .l'i i .. i .! ;!

11

1: 12 ,

:!3
.,14

15 :

~f !

Sums

Mean.

··_~;: .."··T=.'·_".·_·,-_::_ .::":"_...



"HOURLY VALUES-G.M.T. TA,:I3,~~ XVgg..,.,..l~.

A:rm~, m~,

!
".0.• .., I . ... ... .. , ,.-, ". - .. ,'- ,'" . , . ',"- '-'," , " •.. -'->'"

Mean
I

I 15 11. 16 h. 17 h. 18 h. 19 h. 20 h. 21 h. 22 h. 23 h. 24 h. Max. 'I.'im~. :I.~in. lj~e. ~"nmi. D~r·! fOfD~'y..: ._._. ' , .. ..
.

I \ I 11· h.0, ~. m.

460 476 478 491 481 495 487 501 472 513 ~95 m 22 4q 573 3 08 136 1
"-

500 496 : 504 506 510 510 511 509 511 50~ 474 .130Q 567 o 48
,

£;02 93 2
,

512 515 510 522 521 519 518 517 1;27 523 ii24 .485 0 3q 566 28 81 !., 3 3

524 521 511 494 506 511 519 511 516 548 q25 479 17 38 62~ 3 ~l! 142 I. 4

511 516, 515 517 516 513 514 518 518 527 529 497 23 05 688 2 1i0 91 5

A ..

499 500 600 499 491 495 501 591 504 515 510 486 19 19 ~39 o ~2 54 6

504 502 501 501 501 502 ~O2 502 506 511 1i1O 4~7 1309. 534; 3 01 37 7

485 494 486 .488 494 508 I 4~2 462· q04 535 503 4?8 21 41 !?fi7 23 :i3 129 8

421 310' 368 426 472 470 493 ,505 523 549 482 190 1;; 57 620 2 36 421 0

474 476 486 487 404 489 513 50G 494 52G 499 365 10 07 583 22 10 218 10.

·501 518 510 512 502 . 511 513 501 I 508 540 ,;;13 441 11 03 600 1 25 ,lU5 !l
400 489 499 458 503 468 441 489 525 544 523 421 2030 600 3 ~5 ~88 ~2

5Ul 524 525 !?19 52?" 524 528 517. ' 522 517 532 478 13 17 qHg 3 5Q '114 \3

515 521 518 524 516 .524 514 514 531 549 531 493 21 3Q ~OQ' 3 23' 113 l4
536 534 528 522 521 ql::1: . 501 538 528 542 546 473 20 36 ~34 4 06 161 ~5

517 505 515 ·505 498 517 .' 529 ;;36 ;;07 538 5.27 399 1:1 58 58!? 5 17 186 t6

475 475 510 497 497 487 ~~5 516 539 554 526 m I~ §~ QQ7 3 36. 104 !l
504 504 500 500 500 496 497 516 ·518 506 617 403 14 (j4 56? 4 45 169 [8 •
511 497 .502 488 405 491 502 486 480 liOl 1i13 m 2~ 32 li64 2 ~8 93 ~9

510 509 511 509 500 514 513 513 514 520 515 491 q 00 ~55 4 31 64 20

,"

·517 516 ':'1515 515 514 513 ;;17 l>In 517 ;;27 521. 1i!!5 2? l? 648 4 25 43 l!J
I

502 '. 508 503 506 494 (i12 499 509 506 629 ·516 485 13 4li 564 3 42 70 ~~

488 501 493 496 499 498 p02 500 497 (i08 li(j2 4!!Q. 13 '!li fi.6f! 4 00 109 2~

I .15QO 490 487 475 481 468 I . 508 4;82 496 499 Ii.Q3 463, 19 [5 559 3 45 96 g4

484 487 487 i 484 480 492 490 491 496 510 496 454 13 33 537 3 4.5 83 25.
. ' I

492 .. 494 402 5.00 484 489 490 (i04 502 (i03 502 476 2Q 02 539 2 01 63 ~

463 481 ~84 490. 478 499 ;;05 484 492· (i19 408 44? 14 29 544 3 45 102 #.?
,,491 488 488 f88 483 490 481 494 4;98 496 l!Q5 47Q 12 P 569. 1 4p 99 ;~

471 489 ~85 488 f83 482
I

4;88 489 489 502 to8 4~o. .2244 553 2 06 03 ~9
i

I .
485 491 ·492 483 486 403 480 460 478 4;96 494

I

4@ 22 15. 51;; 0 50 63 30
:

.1:'

I"" ."~. ,.. - :'';::- . --" . .. ._.----- .. -_.- .. , .. ... , ".'" . ..." ..' .... :~~. --- ~.:;;:;o:.~.;.~_~>-~~..
I

14.864 ~4~82'( ! ~4;~~~t H,89.0 ! H·9~~ ~4,~9t ~5:,O33 ~~.08!j /. 1~,21~ ~5.~~.?
, I

i : . I !
! .. ; ,

,
r-,... .-_. '. .. '

.. ' .' .
. _.. , . ... . , .. ' .. .- :_'.'~., .. ' -'--= -..~ -

; I I

i ! ! j I !

I I I I i
! .. 495·5 ,,494'2 ~9,~'5 19.6'3 497·7 --400,8 , .!iO,l'1 "

502·a --507? i
5~2';7

i , . ,
, t, .

! i
..

i ' .. ".- ~, '. " ~ .
I

.\i

\,'y '. I: , '. ! ' .
, , I I ! i

,
, i ! j ; i i I i

I I
I

" i i I
"

i
,

... ........ .. .. . . - ._--_. .. -'-'" -- . ~---

.__. ...- .. .. ."-.__... ...' ... .......-. .. ... .,.....M_. __ ._-- -- . ' . ..,



{~190; AuSTRALAisrAN' ANTARCT:t0'EXPEDITION,

Ordinates from base-line in gamma.
. ,

All ordinates lJegatit'e. Base-line of Jan, 5d. all.

VERTICAL FORCE-MEAN.'

"".

, ,

Day. I,o~ "I 1 h. , 2 h. "1, 3 h.,
I, 4'h. 5 h. 6 h. 7 h. 8 h. 9 h. 10 h. 11 h.

I
12 h. ,13 h. 14 h.

. . I'.. . , ,
• !

I
: , I

I

1 499 513 516 • • '. • • • • • • • .' •
i 2 ,496 , 519 502 507 I 501 " 502 '1"'498 "

494
.". 485

. ,

477 " 483... ... " ... . 491
I"

I

3 501 496 509, ' 504 , 509 " 511 502 491 490 ,I 495 .. 491 436 , 440 475 479 ',
!

4 491 486 503 . 511 501 509 502 491 500 499 491 480 477 452 466

5 477 471 540 541 ' 533 494, 475 465 459 : ; 464 453 461 I 459 457 459
, .. ' .. ' .i. ,

! !6 ' 562 499 492 513 '537 489 478 491 484 400 , 447 458 436 321 364

7 487 500 507 488 508 487 473 ,474 469
,"

470 " 397 403 403 339 305

8 488 .. 496 485 522 ~06 504 486 480 474 474 470 " 469 v 459 449 435,
492'9 ' 471, 480 5(11 510 508 498 496 495 496 .. ' 481 478 433 439 424

10 530 537 559 I, 530 541 534 51i 506 ~02 507 · 499 498 497 497 491
, , ' · , ' , ..

11 " 5.08 527 493 521 538 529 514 512 501 ~12 490' 500 492 497 489

12 495, 504 511 507 ~16 510 506 499 499 501 500 498 ~02 . ~03 ~01

13 508 518 537 539 555 535 525 524 520 ' 511 .. 521 507 509 511 ~12

14 523 531 534 529 530 523 519 520 516 514 · 515 ... 513 v' ~13 ~13 G12

15 514 " 519 523, 539 ' ·541 538 535 I 526 ~, 523 524
,..

512 " ~08 r ~06 511.. v ~11

• V c " " - , , ., .. ..' -_ .. V" ' .
I I

16 519 510 532 ! 515 I 528 528 526 516
,

515 512 509
,

508 M7 511 508,
17 • 505 " 526- ' 524 530 I ~ 515 i 517 508 , : 512 c 513 ' 7" 499 ,;,

500 ; .-l 498 ,.. 501 485 ' 490..
I

18 511: " 512 513 ' . 515 513 509 503 ' 500 500 500 500 ' " ~OO 'J 503 " 501, ' 500

• '19 ' 496
,

503 ' 513 518 ! 504 508 497 494 49% '502 " 499 f' 490 " 489 498 '498

20 504' 506 506 513 521 503 500 " 503 1;03 499 494 506 503 504 '~OO

. ' .' , , I j c' "
"

21 515
'Ii· t!1!.{502'!515 520 529' 534, , 521 517 514 514 522 ,520 519 :·1 '505 502

22 ,I ; 523 523 ' 519 ' 516
.. ' I :01'1))9518 529 524 526 520 517 " 520 517 517 517

23 I .512 , : I. 'iii3 . " " "514521 521 522 523 .514 515 513 511 . 5J1 513 514 511

24 I, , 514
I (, I. ..

509 ', 515, 516 527 523 ' 519 513 513 514 515 " 513 514 508 498

25
' , 522,

,
535 548 .. ,544 ' ,', 536' 545 525 520 " 527 .. 516 512 ", 516 517 511 499

.;~
. '., ,> " ", .

26 520 525 ' 523 523 514 520, 521 518 516 512 508, 503 504 502 505

27 .:i 518 .. ~ 521 524 523 "522 : 523 519 521 519 516 .. 517, ' 522 509 492 463:

:" 527
I

!

,'~~: '\
' '50628 522 517 521 : ' 533 521 522 515 511 509 474 505 512

1m I I
:

505' 512 506 528' .509 '511 515 5J1 ' , 509 510 505 495 507 467

30 .~ .~, i 523 I ,', ,
503' 501 515 1"517 518, 521 523 522

1

~08 505' 505 487 492 ' 502
,:.1 5J1 .. .(, 512 , ,', 512 508 .. '- 512 ,,' 5J1 .

5J131 529 ". 1524 -517 ' ' 517 5J1 5J1 510 509
.. I, .. ' - ..

. "
"~ 15,258 I 15.125 1 \ 15,020' : 14,911SumB~. 15,259 15,343 15,566 15,636 15,651 ' 15,451 ' 1~,179 ' 14;827' , 14,647 14,509 14,420

, ,

,
i, ! ,

"515:0
I· ,'I

1,"504,2
I .. I, ,

Means,: : 508·6 ~ 5J1·4 " 518·9 " 521·2 • 521·7 , i '508·6 :506,0 I' 500·7 ! "497·0 '494·2 ' 488;2 ' 483:6 • 480·7

\

, I' I
J

1 .. . ,~. ! I , , i ,
,1 I.. . , -" ~.- . .. .. . -. ... .. ~..__..-- - .... , ..'

"
o.

.__ ..•- .__. - " ... . .. ".. .



;191;·. ,- .-

HOURLY VALUES-G.M.T.
. :1. ." .

. TABLE XVlIc-13.

". MA:Y, 1913.

I 24 h,

·n

.

~&X.

1

2

I; 3

I. 4
, 5

Day.

•, .

81.

, 178

'. 221

, 207

*'
3 49'

1 35

440

3 30

h. m.

524

591

*
53i

54·8

j*

., -
h. m.

11 38

1115

19 4H

20 40

•
450

370

303

384

•

465

467

488

Mean I
for Day

501

491

477

562

•*.
494

490

469

.' 518

23 h.22 h.

•
494

490

412

476

21 h.

• 494

490

396

427

*

20 h.

'. '494

.. 488

347

'. 420

..•

19 h.1

.. 493

' .. 489

388

414

'1· '.

•

18 h.

': 493

, 483

'395

428

•

17 h.

.( 491

·491

,464

416

•
c 497

482

468

433

16 h.

'496

'486'

'462

425

•

15 h.

397.

: '350

440

452

499.

243

386

445

470

489

,t·

223

404

'; 449

.: 470 I
':'488

369

;"429

c.447

,: 478

.. 488

'"

.~ i

411

,444

452

481

n 478

418

451

, 444

481

•. : 487

476

457

.453

'488

492

455

.437

478

497

500

461

474

, 472

513

490

487

488

471

530
'.. 508

433

439

470

481

506

80

247

426

397

471

16 42

14 20

13 34

13 58

19 00

I.

572

565

545

532

574

o 04

1 46

2 46

3 16

2 37

492

· 318

· 119

· 135

103

6

7

8

9

10
. , ,

489 492

503 498

521 514

.',. 514: ','. 515

514 :"::'514

I' ~;

509 500

"'502 498

• ' I ~ 500 .: ; 496

: ~ 492 :,498

C"; 503 ':,497

. ,

11

'12

,'13
, '14

-l5

16
; ·17

, '18

: ,19

-20

63

70,
32

..~, 54

· 49

1 .49

1 00

2 52

2 18

3 31

445 71

o 56 88

3.42 104

2',27 1 34

3 18 66

547

540'

544

545

522,

.533

530
i (.

21 07

13 07

15'30

11: 49

23 23

21.46

22 03

20 31

13 33

22 12

;.'

476

452

472

507

• 481

481

. 475

:·490

'·479

.' 481

510

·506

502

497

516

517

516

502

,: 499

'503,

;; 496

'oj' 504

. '515

505
..

511

495

508

523

514

., ·519,

504

488

511

512

. 501

:.:. -to

508
".- 505

... 497

.. ; ,507

'.;. 499

490

460

·497

512

.: ·489

495

~"'507

:: 498

:;, 498

·495

498

467

481

512

. :; 498

492
~. 503

::. 497

~;. 492

.. ;. 506

493

485

500

512

.. 518

489

'~'505

.'.'; 495

7ii 492

"500

492

490

509

.. 512

: .• 496

493

490

5(n

.::.515

';::::509

' .. :',

506.

: ;: 504

.; 'ii 496

.. , 496

::: 498

. '503·

l499

·"496

, 492

, 499

483

494

,510

, :. 512

"511

508

:. '497

~'499

~ ( 49i

, 502

500

'. 516

510

511

499

508

516

"1 511

516
, .

505

,,?09

:l?15
"'.509

:: 515

:~ 506

509

• :·514

,·...··509

~1:··;508

-': ·;507

.510

;.510

v.. 510
i

n, 500

! ;. 506.

512

", 511

• 1·..·'510i .
',;', 518

')"504

516

'.;; 515

""511
".)t 506

;i 508

515
..

. 516

." 512

II' 499

:, 516

519
,- 521

, 514

,,' 506

;- 522

518

.' 521

" 515
;;. 522

/. 520

515

:: 518

:: 513..
512

.:: 519

493 13 32

:506 .19"43

, 506 !15:'i7

: 493. 22"'06

: 485 13'40
:.. ;

537

536:
;526:

.' !
536:

'578

2 29

142

1 30

2 25
I

2 44
L

44

, ( 30

· '$ 20

43.

93'

21

'.22

23

24

25

26

27

28

29

30
31,

I,. Iiif :.::

~ .
--

; ~"

14,783 "15,041 "15,298

498 498 510 504 510, 509 510 517 516 518 512 495 15 18 531 0'43 36

, . \488" 523 515 520 .. 521 "515 .\: 515 " 507 \ 524 '. 522 .. 514 . 422 13 33 53(. 2· 24 109

514 509 516· 504.' .d·512 ·508 .. j. 511 ,j; 513 508 505·. 512 470 11'48 547' 353 77

'449 ' 490 497 496 493 : 488 .,. 497 :'. 47~ 480 503 499 425 14' 27 544: 2 12 119

.499 492 483 500 498" 495 •. 505 506 495" 511 505 462 12'21 .550' 2 27 88

1__'_5_1_0'1_~1_5_1_0+__5_1i 1_~5..,20_1.__5_1_8+_'_5....,.19 ;1
1
"_1_"_5_13_

1
.__5_2_4., 52,..3_

1
.:..__5_3_8.._5_1_5_,;-_50_4-l_2,..0_·_40~•._a_~4_3-l,-_2_._4_71~

"14,511 .114,521 14,515 14,615, ..14,619 . '14,608! 14,726

".483'7
1

1"484'0 .. 1483'8' -"-4-8-7~'2-;I-:-"4"'8-7-'3-1-'-"4-8-6-'9It ,,,,,,,1,..,., ', .'
~I.,-_'-:'i:......-:-c=..."".. --'O.··.. '-..-"•._:~__....III-:-".....,..J.:~·;.;."",--!.-........' _,.:.-.:.-_:1 "'''''''''''''''':-..:.0,-=."",...1;;..'';;..'--,-.;c.-_I;":':":".::..'~.. -.-:..:.._;:;;;:..:.__I..;;..=...;;;;__!.,;....'-'--..,._I_---"..~



VERTIGAL FORCE-MEAN

.",

Ordinates from base-line in gamma.
,J ..,'" _, :.. • t.•

Ail ordinates negative. Base'line of Jan. 5d. Ok.
-,-..._... " , .. . - ....... ~... ., .. . .. ... . - .. " ",

I
. , ., iDay. Oh. 1 h. 2 h. 3 h. i 4 h. 5 h. 6 h. 7 h. 8 h. 9 h. 10 h. 11 h. 12 h. 13 h. 14 h. i.. .. _H • ,..

I:I.
"

1 538 543 548 540 .551 541 550 554 539 532 , ' 521 514 507 502 489
.2 ' 562 580 557 528 512 509 515 519 516 .'527 '513 508 506 508 473
3 514 536 529 551 549 537 533 536 512 501 489 :486 498 503 '484

"

, 541 526 4424 530 543 578 530 '520 523 '527 415 507 499 422 :483
5 530 545 533 505 504 506 502 496 498 498 ,493 491 499 496 484..
6 507 515 524 537 529 516 501 500 507 506 502 494 483 474 488
7 5ill 502 5i7 518 520 516 511, 510 510 510 508 505 506 505 ' 508
8 iiti7 507 51'/ 514 511 507 502 505 500 504 '499 500 498 495 499

508 5ill 5ui 524
.

9 509 507 508 502 499 ' 499 500 500 .497 496 ' 492
10 526 528 532 537 537 528 516 514 496 483 ;l98 4971 501 495 498

il 498 500 502 504 509 509 503 505 497 496 497 49S 495 468 471
i2 532 541 538 53S 526 521 522 52L 520 522 522 522 521 521 524
13 532 534 534 535 535 532 530 530 528 52S 527 ii27 530 522 519
i4 526 530' 534 536 541 542 541 53S 536 531 533 ,531 532 531 533

540 549
'.

15 542 548 ,552 543 542 542 536 533 536 529 524 519 523
.

16 531 533 535 531 527 526 530 525 533 524 511 502 482 500 511
17 512 510' 513 523 517 517 513 519 514 514 512 510 507 502 604
i8 ~i2 iiil>, 517 527 526 521 517 , ,517 516 517 '518 5is 513 513 509
19 520 520 519 514 514 512 511 511 '513 511 513 513 511 484 ,,458
20 497 526

1

525 534 534 529 528 521 518 522 525 519 516 516 508

, 21 52i 523 ,525 524 533 529 522 515 514 514 515 515 . ,514 511 :483
22 511 510 1'29 525 513 510 507 504 504 504 504 . 504 508 507 504
23 514 520' 525 521

:
523 51S 50S 494 499504 503 502 501 502 496

24 1100 5t3· 505 Gi8 535 513

1

514 514 512 506 514 512 508 517 514
25 520 519 5i9 518 515 515 515 513 512 512 511 50S 510 511 501

509
.'26 507 503 514 523 524 511 509 507 507 ,509 508 506 476 419

27 506 516 524 525 528 524 518 512 510 509 .5Q7 508 503 493 492
28 506 512 518 520 510 504 509 509 508 504 ,,498 504 498 503 504

1>01 495 50t 524
.

497 505 ,49729 557 521 49t 501 502 495 506 502
30 517 520 53t 519 533 531 528 519 517; 5t5 504 :497 498 510 .515

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

',15~491J ,15.104 1Sums 15,539 15,690 15,772 15,840 15,804 15,615 15,519 15,404 1.5,340 15,293 15,223 16,003 14,888,
i ..-.. _~.". _.. '._..

1
:

Means 518·0 523·0 525·7 528·0 526·8: 520'0 ..l!17·31 ·616·4, ')i,13'01 , .,Iill·3 509·8 ' .59704 600'1 .~~6·3
, ,

..
-~-~

._- ._-_..__. ... .__.-... --_. _._--- ..__ ..- -,'-._. - -. -" .. . - ._~ ... - - ... '",'---' ... . -.---- ... -_ ...- . _.. - ----_.- .... _-- _.._--- --_..._.._-- "' ..._..- .. .. --...

. "
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TERRESTRIAL MAGNETISM. III 3

HOUHLY V"\LUES~G.M.T. TABLE XVlIc-14

1

2

3

'4

~,

6

"I

8

10

11

12

13

a
15

25

65

537 . 0 04 50,

0.15 335. 71

'h. lll.

570 .. 2 08 120

646 1 20 '206
, '

571 '2 44 110
598" 3 07 '225

554 0 59 78

549 4 00 85
537 J 2 42 }53

525 154 '47

"532 j~ 39
549 .1 14

538 ,0 55

549 3 42

569 3 3U

~lin.1 Ti"",.jl:angc.!. ' I

h. ~1ll.1·
19 30 •

14 00

10 35

12 53

14 52

464 13 05

484110 42
,178 20 40

487 21 27

474 18'55

,441

440
'46i

'373

470501

527

502

50:r

515

513

508

,

501 ~t5 12 52

527 516 12 47

523 '487 15 07

535 524 12 48

534 504 13 04

501

50;')

401l

526

002

532

532

514

541

530

507

501

507
508

526

408490

510

500

548

508

5t'8

502

501
502

511

23 h.

517 ""-" 525

507

504

503 I

529 '531

521. 525

539 . 542

530 530

538

511

494

497

490

494

480

529

515

5~1

517

533

402

497

486

4112

489

504

528

522

533

5~U

400 528

505 i15

502 503

48·1 513

408 500

400

408

480

4114

483

I 20 h.'-21 h·122 h·1

513

514

511

477

495

478

400

504

480

·IUG

508

528

li17

-534

530

10 h.

502

52\)"

535

4U7

505

527

510

500

520

4U8

400

404
480

490

48t

8 h.

;)0

,

I,
I

In h. 16 h. 17 h. 1

"

501 507 51<1
400 407 ·103
490 500 407
500 ii')<l 408
483 .lOt 4UO

400 491 4U3
4UO 490 4U4
494 487 ,j8U

495 407 407
495 401 485

" "

, 480 408 500

520 519 528

500 50,! 500
533 528 '53:!

"22 "2 ' 5'

'.
008

502

noo
481

518

506

4UU

503

487

515

50U

489

502

4UO

513

510

497

500
, 4U5

513

513

506

511
4U9,
'514

511

506

512

511

513

511

511

517

524

50!'

512

50.9

518
490

513

512

'512

519

484

518

512,

, 512

520
497

521

516

509

515

503

51U

473'

471

490

307

493

11 42,

10 2,j

1418

1:1 35

o 03

fi5u' . 2 07

530 . 3 44

530 . 3 26

543 '21 15

540 ,1 39

83
65

'40

140

53

16

17

18'

19

20

455

500

n03

510

40U

4UU·

500

512

504

tU8

4UU

501

[;14

514

498

4U8

4UO

G05
noo

,478 I ':x:
,4!J~" ;lli;
4uti
'508

5U5

4U~

492

493

502

505

491l

400

480

501

508

501

491
490

490

49U

5O:J

502

490

513

508

511

514

500

, 520·

507

507

505

504

511
510

420

486

405

4H2'

403

15 02
21 58

12 36

21 23

13 34

545·

536

533

litiS

524

3,50 119

1351' 50
2 05 08

4 04 -'66

1 07 31

21­

22

23

2-&'·

2~

457

49;;

500

4UO

5W

480

498

503
502

497

502
[i03

4UO

52U

504

504
too,
48U

52li

503

500

501

504

521

501

50 I.

480

402

520

490

501

492

409

533

502

4110

51U

513

530

504

408

511

519

520

506

500

501

Dl}

526

499

507

505
·505
.520

301

·j~1

409

479

.483

14 01

13 28

20 57
I '18

10 20

530

530

520
[i()l'

;J5·1,

3 58

'3 36

21 40

410

2 05

13U

4U

57

82

71

20

27"
28

29

30

498·9 502'0 503-3 504-3 504·7 503·2 507·4, 508-4 512'7 517'0

66~!-2 Jj

"



194

Ordinates from base-line in gamma.

'AUST;R.ALAiSI:A:-N, ANT.ARCTIOEX!'EDITION": -

VERTICAL FORCE-MEAN

All ordinates negative. - Base-line of Jan. 5d. O~.

Day; o h_ I h. 2 h_

I
3 h~ 4 h_

I 5 h. 6 h. 7 h. I' 8 h. 9 h.

I
lO.h. II h. 12 h. 13 h. I 14 h.

I 5261 541 .536 538 550 542 545 541 541 529 536 528 527 404 502

2 535 545 554 552 562 549 554 552 551 545 540 538 536 535 536

3 548 557 554 551
..

552 548 554 555 533 540 542546 544 541 533

4, 545 551 556 568 550 552- 550
,-

554 551 548 557 555 552 552 5(8

Ii • • • • 556 565 561 567 562 .. 565 - 570 570 572 568 565--

6 589 ·593 597 580 51n 582 m9 576 571 .. 572 569 571 571 572· ~68, .
7 585 589 591 592 582 585 576 577 57Q 575 576 573 571 565 546

8 601 611 611 602 607 605 604 603 602 5US 599 602 600 590 593

9 .5~7 5~O 601 602 601. 597 '. 595 593 5_02 :5fH 592 592 592 592 591

10 . 590 503 599 601 603 597 600 603 695 602 606 599 600 592 591

. --

II 603 600 618 627 623 615 609 613 610 606 611 590 594- 596 599

12- 591 '.:.. 595 . 604 .. 601 601 605, .602 ,.691 ..601 601 595 595 598 547 507,-
::!3 m: 5S5· , J?~8; -.584 . (.609 - 593 579· 57,6 1582 . ;;:574- :=580 - .577- 572 557 527 506.. -
;:14 ·t :- 567__ )rps 591 ; ! _554 . - 592- 584· 5Q5 565 562 554 547- . 545 547 559 551.
-.l,5 560 .568 57-7 572 :::..._. 575 581- 576 57,1 -;567 . 568· .. 56L 567· 558 560 55·0.. ,-

- -
I

16 555 578 580 582 572 -577 572 576 570 :;76 559 562 564 567 557

17 584 .585 587 588 585 591 584- 580 585 588 587 583 578 563 579

18 614 , 622 631 629 633 6M 627 630 628 627 608 577 608 586 578

19 586 584 590 587 590 599 592 585 583 580 580 581 576 577 578

20 575 581 600 599 607 602 591 584 587 585 576 575 557 527 ~20

..
21 554 571 571 ;;J2 603 598 579 582 582 575 576 580 584 588 586

22 582 590 591 '588 588 571 593 590 591 585 580 582- 585 570 047
, . -' .

23 fi92 605 605 597 603
"

616 603 595 589 589 ,n: 596 599 601 606 610
.,,'

2,1 625 630 637 655 660 642 636 633 636 636 630 629 635 629 628

.25 632 631 6~2 639 635 651 640 638 627 633 6~5 017 618 6101 590

.

26 628 608 632 653 644 644 646 644 642 642 632 633 644- 639 642

27 638 644 666 665 660 651 645 636 643 632 033 622. 632 632 632

28 631 635 642 640 6·10 638 637 .636 636 634 036 636 636 634 030

. 2) 639 6·13 652 668 681 669 665 658 657 649 648 646 65E 0.17 647

30 651 647 650 661 654 666 651 650 637 639 647 644 642 644 644

31 055 655 657 655· 658 660 656 056 653 653 650 648 648 647 646

Sums '~763117'92;;-1 18,1~61 18,127
[

18,755 18,682 1 18,55'5 18,528. 18,468 [ 18,409 18,321 I '18;241 18;268 18,057\ 17,915

-----1
I I I I

Mean.

I
592-1 597.5\ 603,5 604·2 605-0 602·6 598'5 597'7 595-7 593·8 591'0 588,4 589,3 582-5 577'9

..-
.

-.• No, record.



JIOURLY VALUES'-G.M.T.

T~RRBSTRIAL}l:A.GNiETISM. - .195

'TABLE XVIIc-15.

JULY, 1913,

15 h. I6 h. 17 h. 18 h.' 19-h. 20 h. 21 h. 22 h. 23 h. 24 h. Mean Max. ITime: Min; Time~ ~nge'l Day.lor Day

I
I

h. m. h. m.
502 513 523 511 523 517 493 51.2 529 535 525 459 13 04 564 3 54 105 1
536 534\ 525 524 524 526 529 539 537 548 540 510 16 06 575 4. 13 65 2
53~ 544 541 .!539 541 54~ 53Q 531 541 545 544 520 9 57 597 3 13 7-7 3

I
,

[48 548. 54~ • • • • • • • • 541 2·46 571 3 21 30 4, I .
563 566 fi63 571 568 .570 564 570 581 589 ... 644 13 37 598 2356' 54 5

56i 563 559 560 560 563 566 569 575 585 573 550 17 12 605 1 21 55 6
564 570 573 576 588 572 584 587 597 601 578 519 13 58 609 2350 90 7
594 594 594 595 '586 585 588 591 594 597 598 '582 13 23 626 1 39 44 8
589 590 589 588 ·586 586 584 585 591 590 592 ~81 21 22 609 2 22 28 9
585 595 597 .. 594 602 613 607 604 612 603 600 579 14 50 616 23 16 37 10

593 592 597 598 595 598 594 592 592 591 603 583 I23 29 631 '3 17 48 11
586 577 583 . 583 578 572 536 . 556 574 . 585 583 486 13 20 616 5 17 130 12
526 544 556 570 549 546 550 565 567 567 564 469 13 39 625 3 04 156 13
fi5S 549 556 558 552 552 538 539 558 560 559 519 21 19 615 2 00 96 H
550 545 549 513 509 539 542 ·554 538 555 556 463 '1821 678 14 32 ~15 ~5

515 540 559 563 565 570 567 569 574 f:i84 566 480 1441 604 1 38 124 16
593 597 fi96 598 601 598 594 606 015 614 590 558 12 32 620 23 01 62 17
570 56u 587 583 581 584 583", 586 577 . 586 601 531' 15 26 640 5 19 109 18
567 567 566 565 565 567 569 567 568 575 578 558 18 0.3 612 3 09 54 19
521 541 509 512 518 519 540 560 543 554 559 479 17 27 616 3 15 137 20

582 579 5iG 579 . 572 572 577 578 579 582 580 547 o 01 614 4 09 67 21
~40 556 572 578

.,
584 580 582 584 '586 592 579 532 15'24 615 5 26 83 22

611 611 610 610 J 611 608 614 618 623 625 606 584 8 35 624 4 59 40 23
609 623 625 I". 620 628 630 628 632 632630 623 601 16 45 676 3 41 75 24

503 603 593
,

594. 604 604 629 649 628 620 564 18 26 668606 5 02 104 25

644 635 631 628 621. 628 620 618 628 638 635 607 21 38 681 3 14 74 26
628 630 628 627 625 623 620 . 619 622 631 635 61.3 21 32 684 203 71 27
636 637 643 643 646 642 641 650 640 639 638 '621 13 42 654 2 37 33 23
643 641 645 639 636 635 648 645 642 651 650 621 19 42 . 690 3 47 6g 29
640 635 641 636 640 639 640 643 649 655 64'; 628 18 17 672 2 51 44 30
645 639 637 635 640 639 641 644 645 648 649 624 17 ·16 674 ~ 43 50 31.. I . .---

18,01:118,06; 17,4~;-
-----~------

,
17,485 17;509117,473 17,640 117,754 17,S85

--~--.----.----.--.--
17,962

I
582.",1 591.8 r57N 581-1 582·8 583'1 582·8 I 583·6 588·0 596'2..

-I



196," ~..
AUSTRALASIAN ANTARCTIC EXPEDITI01-i".

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

Ordinates 11'01n base-line in gamma.

All ordinates negalire. Base-linc of .Jan. Gel. 011.

VRRTICAL FOnCf.-lItEAN

------

1 I
Day. o h., I h . 2 h. 3 h. .I 4 Ii. i) h. 6 h. . 7 h. S h. n h. 10 h. 11 h. 12 h . 13 h. 14 h. I! .

I
.. ,

I

I G48' G47 G;,81 fiiO GG9 G,")fi . G48 G!'iO I1fi2 GriO 047 Ci4H G,I3 G43 G44

2 6,i:I" ntH (j;ifi J 11;;9 G;16 ' . 0:;4 G[)3 (iJ)3 f);"i2 fi!i2 (1;12 0;,2 G4G M8 fi42
I

G5!1 I fiOG (;;)9 Gil:) G473 m:;7 fifiS (;47 : , G46 G4G 044 042 0:18 fi37 G37

4 G29 fi3G 6:lG I m71 n~5 fi32 630 CO) .. fi26 G2G fi27 fi28 03l 630 " G27'_1

0:
i7

1
• • • • • • • .' • • • 1<" •5 G28 G~3 .

6 • • .'1 • 030 n:15 G32 G29 fi27 (124 G~6 fi27' 112J 030 G29
I

7 Gil'7 Gili' 039 I
__~381

G:lG fi:lfi fi:J2 G28 629 fi28 630 632 G:l0 fi2·l 5tH

S 63:1 03.") MI I • .. • • • • • • • • • •
'I

~

.Sums 4,4S:; I 4,507 4,514
1 :i,2G:J I, 3,892 3,S72 1 3,S,lS 3,S34 3,S32 , :1:S2G I ,3,S26 1 3,827 3,817

.3,
SI2 1· 3,740

---- ,---------------

Means 640·7 G43·9 G44·9 652-G G4S·7 64';'3 f>41'3 639'0 G3S:7 637,7- 637·7 637·8 G:1G·2 635'3 623'3

.. ' .

"

I ,

-
. • So record. ~

, ;'
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HOURLY. VALUES-G.M.T. TABLE XVIIc-·16·

AUGUST, 1913.

G2;j G22

647 646

641) 649

6:14 6~2

16 h. 117 h.

.': .

1 •

..,

I
23 h.

·1

24 h. I Mean 1M I Time. Min. Time·IRange. Day.for Day ax.

I Ih. m. h. m.
(j!j3 6;";3 Grit 6::18 13 :m 678 3 3ii 40 I

Gi36, u;;/ ();'H 636 14 Oi l1G4 2 46 28 2

. G:l·\ . (129 042. (j19 21 52 ·683 o iii '64 3

()21 628. 626 ii94 21 23 G41 1 4" 47 4'

• • • 620 o Iii 6[)1 2 ;)0 31 I· 5

G21 637 ... ,,99 19 29 Gi'J2 4' 32 53 6

G:~2 63:1 62ri 4SS 14 07 1162 2 38 174 7

• • • 62G o 30 645 2 21 20 8

------------------------ -"-_. - ----

I '3.817 I 3.837.

--------

I
a:lG·2 ' u3~'5

Gl9

6:12

•

•

·052

G52

G2fi

607

63)'3

I 22 h.

•

GI:l

624

•

631·0

60S

626

();')O G;.2

(j~"il Gfi3

631 6:l0

624 614

•

•

631·7

I
'

20 h. 21 h.

i

M7 I
(H;")

6~1

61S

•

. .

.615

626

630·3

19 h.

617

6:10

621

mo

647

GGO

•

•

632·5

18 h.

621

622

•

•

632'0

G24

Gl5

•

•

632·3

624

G37

624

l:iS3

•

626·7

\15 h.
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PART II.'

ANALYS'\SAND DISCUSSION OF MACNETIC CURVES.
BY
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CHAP'fER VI; , ,..

'201

PRELIl\'IINARJ' REMARKS.

Section' 1.-'The circumstances under which the present discussion has been
prepared are unusual. The magnetic curves were measured in New Zealan~. The
,vorkwas begun'by Major Eric Webb, the Chief Magnetic Observer of the Expedition,
but the war intervened. Most of the measurements ,vere made at Christchurch, New
Zealand, under the general supervision of Professor C. Coleridge Farr, by a p,arty of
ladies led by Miss Beatrice Smith. " As the work progressed, ~uccessivesheets of results
were sent to me in ,England., Each sheet. contained hourly values of oneof the three
elements recorded; declination (D), horizontal.force (H)" and vertical force' (V),. for a
single month, as well as the maximum and minimunl for each day, and the: times of
their occurrence. Mean value's w:ere .given for. each day for. which·the .trace was
complete, and the hourly ,values ,vere .slinuned 'and meaned. .'Each hourly.value
represented the meim, ordinate for 60 minutes cent'ering .at ,the .}lOur, the-curves being
measured with a planimeter; 'rl).e extreme.values for 'the day.were,ob'tained;JlOwewir,

..with an ordinary· scale. 'An exceptionalfea'tlire was .the measurement_of .the.eur:ves
:for hours and· days .G:M.T. as welLas ,for..hours and days, L.M.T.: This;practice has
some decided advantages, and I ,did·"not.~discourage itr·tlioiigh).i'should"hl,tTdly. l!..l(ve
..ventured to introduce it in view of the serious: addition· it:made:.to thelabour:.:",~::. ~;.1

At the start the work was novlli to·the ladies'employed, arid'some incbnsistencies
appeared in the earlier sheets. Some'represented 'corrections 'lllade. 011' the original
sheets retained in New 'Zealanci;''b1.it not copied into the sheetssent'to'Engiand: Again,'
in summing hourly values, all hours had' been included', whether the record for the 'day
was complete or not." For the purpose of diurn:alinequalities it seemed best to' omit
incomplete days, unless the gap in the 'curves was very short and interpolation appeared'
reasonably satisfactory. .Thus several' reasons led' Ille: to I repeat the ~umniations

independently. Discrepancies thus 'discovered were cleared 'up by corresp<:mdence
with Miss Smith, who took a great deal of trouble in the: matter.

All questions as to scale and base ,values were 'settled in :New Zealand., For
their consideration a study of the cu~ves was essential, and during the war the sending
of original curves to Europe was out of the question.' In a D magnetograph the scale
value can hardly change sensibly unless the instrument is moved. The :base line value
also is little liable to change.' D is thus :an element in which, with reasonable care,
at an, ordinary observatory, there is EttIe ' risk of serious error as' to, either ,the .scale
value or t~e base value. There is further no temperature correction, In·lIigh
magnetic'latitudes, it is true, there is special trouble owing to the iarge size of D changes.

'The change of D caused by a given disturbing forc,e acting perpendicular to the lllagnetic
Jneridian varies inversely as the'local,:·valueofH. At,the' statlon .in .AdelieLand l

"Hwas only '031 as cempared'with "'184"at' Ke,v' or '225 lit Christchurch. Thus a
6624..,..20,



disturbing force which at Kew would have ,altered D by l' occasioned in Adelie Land
a change of fully 5'. Moreover, the disturbing forces in Adelie Land were exceptionally
large and most persisteilt. 'l~hus the deterniinationof base line values was inevitably
less exact than at an ordinarY"9R~~rv~t?fY'

. . \

rt'~~ !~JH~5 ~~ "9 ~~ t.~~ ~ver~g~: gay }~~ fd~M,\l...:~~~q ~_~?e~4!!!i ~r- :H~~ troubles
~p,llseq\!~n~ ffi~ t~i~ W~fe p.~~yly met p.i t~~ ~il3h, ~c~!~ ~~l~e,;!; 1 1~1~l: ~ ~ '~~'l ~~ \~fl~i!~~t
y~JRj;~ ~\lP~ ~~s I~q~B' r.: r 9v~~:?m\i:rliq ~~l'()P~; ~ut . th!lrl) .w~4~~ l\aVll P~!*
~~~'l~~~r!J,p.!~ }q~r. (It t~~9~h'J~,!t Jlqt !~,!l P ~W~,IP}~t c.~rfi!l4 two ~11jrfW~r .in9Iip.~q Itt a
§m.~H -~P&~e; ~o ~f~t \X~~l~ .~h,(l li~!ltt!Q.gl tl~e ~ni~ \:!!~(J,h \y~S ~ft~,Ptiv~ ~uri~"g {Ju~!lt ~~m~s

§ft~ ~~ t~~~~~~~d~~ F~ht fm,fl tQ!! OHWf c~m~ ~n.· , ' ,

Eveni!] lqw lluigiietic.latitudef\ vertical force, base line values can seldom olaiill
,va!.y ~~g~ acJuracy. ~'he4eterminatioll obi base line valu~ involves th~coilipar.isoil of
3,n ol'(H~l!!t~ or. or4ip.ates of a curve, S4ppli{Ja by a lluignetograph, with it cor:t{Jsponding
c()bser.v~tiOlwl vahle supplied by an absolute ~nstrliijleht.~ In the case of D and H the'
m.agI;l;etogr~phandthe qbsolute instr\ll~lent deal with thesaJile elemelit. Blit \vith
yer.ti~al ~orce the e!elnent supplied by the curve is V, while the corresponding absolilte
ya,}ue is, llqt obsel'veddi.r:ectly' but deduced by calculation from observed values of II
~tnd l(inclination). Il'he values ofH an4 I are tak~li with different in;>tnullents. ''lihe
V base.;ya;]1!e is affected by any error.that may hav~ attendedttte observation of either

'j·!H! o!~r l,'r;or~.bY.' arirdefect-:in:..thEJ.allowance made for the giffereilce ,in .the times
of observation. ; In·high magnetic latitudes special uncertainty exists, owing ,to the

tf;\9t t\W.t ~t. reql}ir{l8 t yer,y,: l.ll;fge cll.~n?~ in V to~a,ve the same ~ffecy on I as a slnall
CJQa.P.ge, in ff, T~\W the. 4ip, drcle is~xeeedingly'il~s.ensitiv~ tq cll~ng~s i,n V. ; At ~\e.\Y

a.·c~.~~ge ~~1 V9(~fiy s~ffic~~ tq ~lf~rl bY.I','b'qp tq seC\\'fe '~llSl ~~;~e r~sult in AdeU~
~~]l;4" <1' ~Iia,l1ge ,of 4~;~y wa,s ne.G~SSi1rY· 'I!o\yeY{Jr '~~1r t~~' y' ll.lag~wtograph may
~X9~k',( ~t ~'>, u~~{ef?~do exiect. ,w?~~acf t.oJy (~r - eY~Il ~q 5Qyr in' ?q~~"li\~~ v~JlteS ~ll
l;t,igg m:;tgl1etiQ!\\*\,(~e~ 11ll}ellS, 4ipc>.bserva,ti,01!s aJ;l,l Y\(XY !1.l11).161:9\.1-S; or §g~W ~n§frwnent
) ....,- .•-,J . . ,'__ •. ! •. ~< 8"" __':"'" .... ',,' • _ ...... __ . ~'. -,v ...· ~ ..'~" .. " ."-

g~-~.6Et~t1~Y~lf~c~h~ j.'i i~;~~01.l}.<,le~ .. _ ~\s ~ uw~t~Jg~ f~~t" the y E~\.lc~B~t~~raf~~ ll~~d i~

l'\~~M~ f·~:~·~ ~iq l(lot~u~2;tiQn VeIl- s~~~~~~c~qfHr, ,~§!\ec1\);¥Cl ~~ t~!,~: r~e ,t~~ce p~~
exhibi~ed nl]merous sM,~~~::~1SP.()~F~~i~"e.§. R?s~b~ 1Y~~ .f~W ~.~qhris!.9~ul!~~ \y~et~~
allythl.l.lg eQuId bE! made out of the traces. They were, however, measure~ on the
a,.y.PQ~}[~~~ t,ha,t ~~e B:ud<le~' ~hanges of o~d,inater~prese'rited ch~nges in', the -b.ase line

. _~ _~. '. • ,- '. -..~. _ _,. _~. ' ., r..
·:Yii;~'H:e'.':Whisl<ecPso¢e~iwest0 se-vera} base llrievalu:esbeingu~ed in the' c?iJ.r~e of a
~i:i@e ~ai . Ni~ttl'ly v~hies ob,taiNed in this' :wa:y' ~lllSt ~~ Fecetved :wiHi:,some' distrust,
l'iU:~:tl.\~i~eF,no~~~e b~~\~een ·the diur!laJ ·ineql1a1j.~i:e~ ~ lound' fol',' t~e ii}o.~tl'i,s- eJ.f i91~;
~h-6j:l'th:e~e~eCt was' R10st,conspicuDtw:,. an~tihe-corresponding m,oitths 'o.fifiI2'~*cotlrages

.t~~"4~ :th~ll.' th.e f,reatm.entr a~opted'\~as fai~ly §1.1cc~ssfut' 'Absollfte: va:hi'eS:aie\
'~we~~, na,H:i,¥'eR'£o:r Y:kJr the Fater month.s;'· ,; .... ; .. ,' ~:.~ ':',--: "j

~',~' ,~~;'~~~~!~~%~§~~~,t~:~~~~V~~ .4~~~lr ,:~~~es ~9~- ~~c~.,(~~X.t~Q~ ~'~'._1~.~4£~.::'
~~,~~~l.~$i;*~;~~i1~ ~~~~~~jlj(O)~. ~2±~n.jL{JJt ;:. rt~(~~)]Zi~~~r;.~ ~~ I~Ne~~IDH4,~

·~t-:f~f.:,,!f ~g~,tf~ t\t.:~}£'.~~~i~:~<Jl!~~ ~,~.!.al~,~'?,~~~4~;~
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mean value for 60 minutes centering at ';t. h'; The fueah valiiefor the ffi6ht1i eouid l'iEi
obtain,ed iIi two ways, eithet as th~ "arithilletid ili~an of the daily iii~arist or from tlie
above expression applied to the nieali hoijriy \Taliies fbi: thehibiit1i: 'i'lliJ tWo metiWds
of course should give approxirhate agre~n\~iit; biit occaslbhal differences of 1;-- ilirist
occur unles~. a closer degree of accumcythan, Iris maintained in the meari':!thies of

.< . • , .' . . " .• . . .'." _ .'. -, " • .'.... .',. ,<',' , " ." ':' .'.' .~

individri~l days.... 'ctlie, value given by tJie. mean 110lidy vMiies_QLtlie Ili()nill w~s .alW!1ytl
accepted. .

As already stat~d, inb0iilpi~t; day; were ~mitted from the dil~riral inequa~iti.e:s~
unless the loss of record was small a!1d interpolation 8€~jfigd possible; TabieXVIII. . . .

TABLE XVIIL--Numher bf Days tls(ill fof aii:Daylhequallties:

1012. .'1013.

.

V~

G.M:.T.

]j. I iI.· ID. 1- H. I v.

1--,--,--..,--],·_1)[_:r.....,'" I . G.M.T.

I D. I H. I v. I D. I H. I ,v.

)1onth: .

.. ._-

January ... . .. I ' ... 31 16 25 3i i5 25... ... ... ... ...
Febrllary ... ... ... ... . .. . .. ... ." 28 28 27 28 28 27
March ... ... ... ... ... ... . .. .. . 3l 31 31 31 31 ~1
April .... ... 20 27 22 20 27 22 30 30' 30 30 30 . SO
May ... ... 29 29 Sl 29 29 31 29· 2U 29 29. 29 29
June ... ... 25 ::lO 28 24 ;30 28 30 SO SO SO SO 30
July ... ... 27 SO 24 26 SO 24 Sl S1 30 S'l Sl 29
August, ... ... Sl Sl 31 S1 Sl 31 7 7 5 7 7 5
September ... ... 30 SO 30 30 30 30 ... .... ' .,- . .-.. .. . .. .
October .... ... Sl 31 Sl S1 '31 S1 ... ... .. . ... .. . .. .
November ... ... SO I SO 24 SO SO' 2! ... ... ... ... .. . ...
Deeember ... ... 28 ... ... 27 ...

I·
... ... .. . ... .. . ... ., .':~ ~~'1

.. -- .;:~h;; ~ <J to: .;; ,
c_~ ~~~

., .. ,. - .
.

~. .- -,' '- .- ~~. - -'.•. -. _.r ~._._ __

, ~ ~~:f ,:: ....-oj •.• J. ..;. :t.': :r -. '
gives the Inimber of days eniployed for the" all day" inequality in each month. The
number of . days' trace available sometimes differed for:,~~le J(~iffererit elemerits. In
Deeemher; .1912, satisfactory H and V reeOli~s I were al'most totally lacking, and
me'asuremeritwas confined to the D curves. : II reeords w.ere also unsatisfactory

., . J,." I!.'·-

during the earlier part of January, 1913. Recording stopped ~ar!y iIi August, 1913,

and the reslilts obt~ined for that month are. not fully represfntative,

Sect'ion 2...,.....Diurnal iliequalities and nionthly means were also calculated from
two liinited groups of days, the .one representative of quiet, the other of disturbed
conditions, Since 1906 an international scheme has been in operation, h~ving De
Bilt fo.f its lfeadquatters. Co::operatifig statioiis send iii i"eturns in which a iiiagnetic
,i character'" figure- 0;: i or 2, is assigned- to each cl~y.. Orepi'es~ntsijiecia:ll}/ quiet,
and 2 specially disturb,ed c6ll'dition's, 1 ai!sweririg to mOderate distiitbaiice. At the
year's end· ai list is i~sued froni De BiH assigning.to each day a cHaracter figuYJ varying'
from 6·~ to' 2·0': . This international character figure represents We arithmetic mean:
oIthe figures assigned' at-the' co"operatirig, stations. The De Bilt iist§ afsO' sp'eeify for
each month five speciillyquief,'days, mown: as the illtetria£ional quiet Cl-ays;· iri' order'

o
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that· diurna~ inequalities ,derived from: 'these .days alone may be ,calculated' at all'
stations, in addition to, the usual diunial inequalities. During' the last few ye'ars
there h~salso been issued from De Bilt a list ~f five highly disturbed days for each
month, and several observatories have calculated inequalities forthese as well.

TABLE XIX.-Selected Days and Mean International" Character" Figures.

All da.~'~.Solec-ted Quiet days.
I

Selected Dlsturhed days.

--~----,-------:--- i:.-'---------,-----:--- --------'--

:M(lnth.

Days,
Mean

" Chor· E1oments.
Deter!'

•
Mellon
"Cba.~- .K1ements.
ach~r.

1012.
April I 8 0 II 21

L 8 11 21 28
8 11 21 28 2U

(I·os
(1,08
(1·(18

D
H
V

7 1415
,; U 10

10 17
15 ](;

D
H,Y

0'45 0·44 "

~hy ... 1 IG 22 23 2H (I·w I), H, V 7 12 I ~ 1<1 20 I·OU
;; U 12 1:1 14 1·18

D.H
V 0'47 0'4:) 0'43

June 5 U 15 I U' 20 (1,08 D, H. V I 8 !l 10 2~ (1'08
I 8 U 10 28 (I·OS

J)

H. V 0'47 (1'40 0'44

July ... .., 10 15 24 28 20 (1,04
10 II 12 15 24 0'02
10 11' 12 24 20 0'02

n
H
V

Ang~st. 4 8 12 1:1 2ti ,0'02 p, H, V 5 U 18 IU 22 I·L2 D, H, V (1'40

September... 2 15 Hi 27 28 0'02 I), H, V 4 Ii 18 2~' 24 ]',22 D: H, V 0'4'7

October 2 'f, 18 10 31 0,02 D;H, V I 11, I~ l<t 15 [·20 D,H, V 0 ..1(; I.

November :1 12 21 2!l ~O 0'00 D. H JO II 14 IU '22 1,00 D, H
3 12 2,; 20 :10 0·02 1" 10 II' 14 to 2U L'OU . V 0'45 0'47

December .. , 4. 5 17 20 21 0'00 I) D 0'4:1 .0·44

lUI::: ~ ... -I
Janu",,' ... I 7 12 In 24 O'OU I) :j 10 18 10 :10

~'-- '22 "2:1-24-27-211- ()Ct'n' '-,C'- -1~J9"2(1 -:i:i5 --30
- 7 12 1(j 24 0-08 V

'j. ~ • r1 r\ - •.

1·20
L·04

I)

H. V
0'51 0'59 0'48

;Fehruar.y ... :1 4. 2:) 24 28 0'02 D, H
~ '4 '- 24 28 '0,00' 'v '12 'J4 15 25 26 1·20 D,H,'V 0'5:1

2\hrch: L 2 10 20 27 0'00 n, H, V II~ J5· 10 17 2:1 1·2U D, H, V 0·5:1'

April... 6 20 2L 22 20 (1'06 D, H, V 'I 'n 10 12 16 1,24 D, H. V 0'54

... 14 20

1·02 D, H. V 0·45,Tuae _.. 7

21 22 9'J-; .

8 1L 12 27

D;H,V

0'04 D, H. V

4

I

5

2

7

:; 28 20

1·18 n,H, V 0'45

.July , ..

AUf;Il51t

.. ' 4. 9 '17 10 28
9 17._.1U 28

0·08
0'08

D,H
·V 12 1:1 14 20. 25 1'00 ,D, H, V

0,40 Q·3·! 0':1·

The' quiet and di8turbed days employed for' the calculation of diurnal
inequalitiesi.n the present work are enumerated' in'Table XIX. 'With a few exceptions
the quiet .days are the international quiet days; and the disturbed days the five days of
largest international character figure in each month.' In some months, however, days
th::tt would naturally have. been chosen had ,to' be discarded owing~ to ,the reco'r~ being
defl)ctive o~ inc?mplete. . Any deficiency thus occasiOliedamongst the .disturbed days

o
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was met ,by' substituting the, day of next highest international character available;,
S9 that five days were employed in all months: Any' gap'in the quiet days in the case
'of Dor H w~s met by substituti'ng,the day of next lowest international character. ' The
slJ'mecourse was usually adopted with V, but in January, February and July, 1913, it·

, appeared ,better to be content with four quiet days.

Besides the dates of the selected quiet and disturbed days, Table XIX gives the
mean of the character figures for these days.. It also gi~es in 'the last four columns

,the mean character figure for the month a~ published in the De Bilt list, and when,
different from this the mean character figur.e for the .days actually used for the ".all.
day" inequalities in D, Hand V.

Except in January, 1913, the substituted quiet days, when. there were any,'
represented practically as qlli~t conditions as the intermitionaJ days. In January" '
unfortunately, H records were available only for the latter part of the month, which
was very deficient in quiet days. If we except this month, so far as an, inference can
be drawn from the character figures, the days selected for the D, Hand.V quiet day
inequalities were practically alike. A similar remark applies to the selected' disturbed,
days.'

As regards the four last columns in Table XIX, when there was no gap in the
'record the mean character figure was naturally that given at De Bilt. This ,vas even
true in SGme cases when days were lacking, e.g., in May, 1913. In any such case no
entry is made in the coiumns headed D, Hand V. A slight difficulty was encountered
in one or two months" when the mean mo~thly value published at De Bilt was not
identical with the arithmetic mean of the published daily characters. Presumably
the published value was deriveclfrom daily values taken out 'to 0'01, though all published
daily values go,to 0,1 only. It is thus possible that if the data in the last three columns
had been calculated at De Bilt differences of p·OJ or 0'02 from the values given here
'might have occurred. The only month in which the departure from the De Bilt mean'

, appears of any importance is August, 1913. Records, ceased in Adelie Land after the
, first week, the days of which were especially quiet. "

It cannot be claimed that the internation.al ch~ract~r fi'gure,whether for a day
, or a month, is an exact quantitative measure of the disturbance. There is undoubtedly
a tendency at most if not all of the co-operating stations to vary the standard according
as the season is quiet or disturbed. A day may be assigned an 0 in it disturbed year
which in a quiet year would have got a 1. The application of a rigid standard might
lead to an almost total absence of l's or 2's in a quiet m~nth, and a total absence of O's
in a disturbed month.. In either case one of the principal objects of the characterization,
the discrimination between days of the same month, would fail of accomplishment.

As a matter of fact, the differences between the different months of 1912 and
1913 were probably greater than the figures in Table. XIX suggest. Both years were
exceptionally quiet, especially 1913, which coincided with sunspot minimum. In low
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and mean latitudes the selected disturbed' days even represented very' moderate
disturbance, and there was noth,ing approaching a magnetic storm of the first dass•.
The international quiet days, on the other hand, represented' exceptioilillly quiet
conditions. The great niajority of the stations whose data are used itt De Bilt are in·
the llOrthern hemisphere. Few of the nOl'thern stations and Iloile of the ~biltliern

are in high latitudes. Thus a p:.iori 'ye should hardly p.ave expect~d t:p.e il.ttefllational
ch5racter figures to b~ a satisfactory iildex oj' m1ighetic 'conditiO!1s in ;\deHe tailc!' . , T-ril!-l,
li6\v~ver, had pro'ved th~nl t'o be ~ri the wh6!e it good criteriOll iii i9i i-i2 a,t C<,Lp~ n,vailS,
tii;;Station of tile SC?tt]~~peditiori, and the same has proved to iJe tr~e 9f A.cleiie LancL
This d'6es riot iiiean that li~ore extieriw conditions, both quiet aiICl disturbed, might ngt,
have been secured in at least some months, from a consideration of the Adelic Land
c)lrves themselves. A choice so determiried wouldcert!~inly have omitted' a few of
the international quiet days,' But the adoption of the international quiet days must
be a,llowed to be unprejudiced, and it secilres data to which conespondihg datil. exist at
many stations. The international days commence at midnight G.M.T:; thus all the
quil;lt and disturbed days considered here are Greenwich days; Only" all day" results
Wel'e calCulated from the L,1\'1. T. days.

'. :.

...
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CHAPTER VIL

RESULTS OF CURVE MEASUREMENTS, AND THEIR DISCUSSION.'; • .",. f ~-. . ,- . • • .~. " .. . \. . -, ", ~

Section ~.~Table :q:x gives the IT\e'an m9nthly values of D, Hand, V deriv~d

.from .all days;'bothL.M.T. a*d G.l\LT. Resl!lts are, lacking for V after October,
lQ12, .as satisf4etory base-line values could not he 3;ssigned. The columns headed
a-q 9r q-a giv~ the difference between the all-day (a) and quiet qay (q) monthly
~lea!ls"t1)!le the columns. headeq a:d' or d-a give the difference between . the
!111-day l;j.~.;l di$tm;bed day (d) W!lan1j. III assigni~g these l1ifferences to V af~er

Ql:ltQq~r,. ~912, it was ~ssumeq that the ave*~ge ,!,~lue of tQe ba(:l,~ line w~~ ~he

sa~Hi fo.I:' days. of ail types.
I .

Th\l accuracy of monthly means deriv'ed ~roni curves is in reality mainly'deter-
min~d'by the accuracy of the absolute observations.Sorrie of the irregulari~ie~ in the
sequ~~ce of the mont41y values represent presumably observl!tional: imperfect~o!1s,

but only a critical study' of tl~e ~psolute obs~rvations; includ~ng the base and s~it~
value determinations, woutd justify an opinion on th~s point. '. .' .

The differences between the L.M.T. and G,M.T. monthly means in Table XX are
trifling.

It ~s never an easy question to decide whethe~ there is an a~nual inequality,­
i.e., whether a regular variation h~ving a y:early p~riod remains iftel' due allowance:' is
made for secula;r change. Even at the qest of stations 'results baseq on one or two
years' observations must b'e received with cMition. Tlie data iiio'st likely to throw
light on this question are the seasonal means in th~ last three lines of Table XX'. Wiiiter'
includes the .four months May to August, summer the four months November to' February
(witll December iacking f<;lr H), and equ~ox t4e months of March, April, September
and Octoqer.. the precise ,equinoctial months used in the seco,nd last line of the table
were September and O,ctober, 1912, \vith March and April, 1913. Thus the three seasons
to which the data for D in the three last lines relate all had the end of 1912 for theiT
•• '. .' .. " •••.• _'-" '." 'C"'~ ..... -, ",-,

m~a~ epoch. This W\1S also the mean epoch in the Cll{Sg ()f H,: ~~gept tor ~h.e s.~lmJ;ller

season for whicJ:1 the meaI1: epoch :y~s. ~ little later.. ~f there is no an!1]l,~LipS9iual+ty,

the v!tlues of D in the last three lin!'s shouM be identical,~~d thcp~\'; ~:'£ f1i,.near1y §·2, ':P!},jJ
~xcess of, the equinoctial over the -sU111~ner v,alu.e. of D l(ppear~ geciqed, b_~t in_x;i~~

of the appareilt great drop between December, '1912, and January, 1913, the exact
. significance of the low'mean value forsu~l/ller is open to doubt. It will' be noticed
that the sequence of the values of D is veJ:J different for the two y~~.I;(:l. !~ 1913,
April, :May and June hav~ higher mean value~ t.~~iijuly3;nd;-Augllst/butm! 1912 the
ex~ct iopposite is· s·een. '- ., -' 'r' . , - -"; .



TABLE XX.-Mean Monthly and Seasonal Values.
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0 :1

:1 0 +.28

0 +. + 7

+ 10 + 15 + 4:1

+. :J - 2

+ a + 8 + 1(>

2

y

+ 2:J

1310

4

+3·5 + 13'8

-19 + 5

378 + 11 + a4

202 .+ 10 ,+ 7

36!j + 9 + 14

377 - 9 +. 5

y y

07224 + 2

Yerticall'"orcc.

y

378

:l7n

2Gl

07220

, 2

+ 8 .367

+ 8

+ 3'

+ 7

y

+ 9

+ 20

+4'9

11

Dcelinution (West). Horizontal J:!,'orcc.
).(onth.

I I I L.M,'r.! a.:.I,'1'.1 [j"M.T. a.M.T. a-q doa q-a

,--

'.
1912. 0 , 0 , , ,

y y y

April ... .. , ... Ii 21i'3 -Ii 21i·9 + 1·7 - 6·9 3110 3110 +9

May ... , .... .. . 32·1 :JI·8 + 1·8 + 4·2 3109 31L0 +7

.Tune ... ... ... 25·4 25·4 + 0·6 + 0·8 3113 :lI13 .+ 4

.luly' ... ... ... 38·2 39..1 -0,8 + 4·6 :J119 3119 +4,
:August, ..

45·7 45·1i + a'2 + 7-G 3108, 3108 +7.... ...
'Septem ber ... ... 45·7 4:3·5 + 5·7 + 2·9 3110 :J110 +8

.'Oetobe~ 'I
42·9 43·1 + 1·5 + 4·3 3109 3109 +'a... ...

November ... . ... 41·2 41·5 -2,3 - 8·5 3108 3108 + 1

December ... ... 47·8' 48·1 + 4·9 +2'3 ... ... ...

1913,

Jal~l1ary ... ... 3:h, 32·9 + 4·3 + 9'3 3116 31L7 -1

February ... ..... :la·6 3:1·8 -,8,6 - 2·4 31M :lI04 -4
..

JlIarch ... ... ... 47·2 47·6 _1·6 + 3:8 :nOll 3106 --3

,April ... ; ... .. . 58·2 .58·7 + 1·5 + 7·7 ,3086 &086 +2

Muy ... ... 02·3 62·1 +5·3 .+18·7 3080 3081 -'- ,0... , ~

June ... ... ... 55·7 55·9 + 0·3 + 5'l 3085 3085 0

J"uly ... ... ... 53·6 53-1 -2';1 + 8·7 30!)3 309a + I

August ... ... 46·0 47·0 ... ... :1088 :J087 ...
-_.:.- ----

.r.lean from all months 43·3 43·4 .+ 0·9 + 3·9 3103 :li03 + 2·7

Number of month. + .... 11 la ... .. . 11

" " '
'- ... '" 5 :J ... ... - 3 .

-~

.Means:

Winter, 1912 ... ... :l5·4 3q'[) ... 3112 3112 .. .

" 191:1 ... ... 54·4 54·5 ... ... 3087 3087 .. .

" 1912 and 191a 44·9 45·0 ... ... 3099 3099 ...
2nd Eq~linnx .. , ... 48·5 48·7 ... ... 3104 3104 '"

Summer ... ... :19·0 :19·1 ... ... :lI09 :1l1O ...
I

, I The 'differe~lce bet,vee~l sununeralld \vinter values of H is in ,the saIne di~ection
iuid :of .approximately the same amplitude as the corresponding difference observed' at
Cape Evans in' 1911-12. But the outstanding feature in Table XX is the sUlall SIze.

•



TER.ItESTH~AL },I:AGNiE,TISM;'

of the'apparent variation.in H betwe!3n April, ~912, anc:l'lY!itrch, 1913, ~Jid'!1gain b'etwe'¢p.
4p~il an"4 Augllst, 191~,itJoHgside of the apparellt big !lrop f~on} M;:trcI). to ~p'riL 191?
Thepp.enomenon nuty·be·a nat1].ra~one, kut it isl11oreS1].ggefltive of some instruliiental
cause:

The differeilCe between the winter values for 1912 and i913 sofar as real,represents
the secular change. We have a fan of 25y in If and a rise of 19' in D. The correspond­
ing results obtail1ed by comparing ~vinter vallles fqr 1911 and 1912 at Cape Evans were
a rise of 40y in H and a f~ll Of 5t'in p, cOllnte~ fro~n astronomical ,soutl~. The
phenomena at the two stations might be explained by mere movement of the south
magnetic pole.. Fall in H would signify appro~ch, and rise in H retreat ~f the~l;agnetic
pole.' The D and H appar~nt changes at both stations, and the change ill V (a fall)
observed at Cape Evans are all cop.l.patible with' a movement of the south. magnetic
pole in a northerly or~qrth-easte'rly dir!3c~ion.

Adding the figures ill 'colunins 3 al1d 4 of Table XX, we get the excess of D Oli the ..
ayerage disturbed <:lay 9ver the average quiet day. 'L'he marked predominance of p,llls
sigps in bQth these cO]uP.l.llS, ll;Ildthe. s1].bstanti[LI e~cess~ 4'8', of the d over the g.mean

.fnllIl ~l! tlI!3 n10ntps combine<:lleave little p,oubt that D tends to qe high on disturbed
ditYEl and.!ow 011 quiet days. Colu11ms H ll;nd 12 point to the S[1111e result, but .to it

.:larger:exten~,in,the ca~e of-V, the viLlue.for. the ~·!3presentativedisturbed.gay:-exc~~~ing
that for' the representative quiet day by 17'31" . In the case of II~ colunins 7.l}J.l.}1 8
point to an opposite result, the ayerage international quiet day having a mean value
7'6yJarger than the average disturbed day. These differences, in the case of Hand
V, ar.e in the san1e direct~on as the corresponding diffwenc!3s at Cape Evans in 1911-12.
iii the ClLse of H theq-d difference was considerably greater in Adelie Land than Cape
Evans, where its me:111 value was only 1'61" In t11.e case of 'V the Cape Evans meail
value ofd-g ~vas the larg!3r, being p'8y, but this'might arise from 1911 being a niore
disturbed year tp.an 1913. . '.

Phenomenawh!ph ar!3 pro~ninent [Lnd of siIllilar size in Adelie Land and at
Cape Eva11s ~nay reasoml.bly be supposed characteristic of the Anta~ctic. It is' thus
prosumably customary in that llrea'for y to be raised by disturbailce, The depression
of H by disturbance seen in' Adelie :i:,and ;tnd Cape Evans is a nCfnnal phenomenon in
~ower latitudes. .

As regards l), disturbance WOl,llcl seem to make the N-pole of the compass point
fqrther from the north ill Adelie :j:,aiJ.d 'l-Ilq. nearer to the SoutlJ. at Cf1pe :Evans. This'

. wauldl'be' compatible wit4 a move~nent of the soutI). magnetic pole in a north-e~tsteriy
direction. . ,

Section 4.-The l1,c. (~ol1-cyc}ic) c4a"!1ge-th~t is, the algebraic. excess of the
value at 24 h. over the value ~t °h. for th~ lllean of the days f~'orn which the diurnal
ineq~ality.is being calc~l~t~g-w[ts ll;~lqW~d. for ill ~he' usual way. Table )CXI gives
fu1lpg,rtic11,lars o~ the !l,c, ctp~nge for lnd~yidual ~Jl011ths.. ~n :;tllcday .(q). illequalit~t;e,
wherr a~] B,a,ys of t~e mop,tA a,.re ~p.clu,dI:l4, tlw I1.C. Chlj}lg~ if IJ,()t l1ecou~tl:ld.for by t~e

G62t-J D .. . ... .

..

I
.1

I
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:'sociibf' ciuj,ng~ nlustb;e ,,~ acei~16nt~tl" 'at 6'[ illst.!;utnolltl\i 6rigin.· '1'he daUl for Augll'st,
.19~3"are"ericiosed 'in brackets, ahcl 'Vere hot used informing the rilean froni alllr16nths,
!b'ecause .th~ hUlilbct of ~lays availablc'-'-soven or less~left too large scope I'Oi: aceidcnt.

d

" 'yy

G,JI.T.

v.

q

'Y,yy

0.)1.'1';

ii,

, 'ry

a

L:I:r.!
I-'---"---,......:---'~---'- ----'~------

I d

I

a.M.T.

b.

,TABLE XXI.~Non-Cyclic Changes.

L.M,T, [.

-'aI ·ql a
---;.---._-..!,---'----'-

I " I

:MOflfh.

.' 1~12.

+ 4·0+ 3·3

... .;- 0·1 + g.g 1-' 2·g + G·2 1-:1 - ~.,! + 2·4 +:H ,!oj 'I~ G·2 ,1-1 ~ 27'S

1'~ -1:;-2 + o:g f- JoG I·; 1-0 -I- 12-G + 2-2 + 5·G + 2·2 + l·g

0<) 2'0, 0,0 + 1·2 "0·0 _-, 11'-'~ 1+ ,00.,:., ++' 0,2 1·0 + ·1·0 + 1·2 ,+ 27..1

- 0·0· + 7·~ +- 2·0 ,+. G-O ,I,' 0·1 ) " 0·(;' +'7·4 1,(; + G·(j + 7·G

,... [0'0 ~' l·g, 1-'- '0·1 + lO-g 0..1 + 3:8 -1-,-, 0:3- - 7·8 2·7 6,4 '2·8 + 2H

.. + 0·2 .;- JoG ~ 2·;; + 17-8 + O·G ~._] [+ 2·H2·3 +- 2·4 -]3·0' + ,],3 2·(j

. ,,;.. ~'1. ~15'?~: O-G ~ 1H + 0·5 + 5·2 i:- ~H+ ;J-2 0-0 + 17-2 3-l G-2

... 0·5 - g·G· '1: 0·2 :F'~'8 i'7 ]-G - ]-5' -]S·G + 0,5 "':'22·4--']2,2 +52-0

June .'.

'April

~hy

• ;July ...

Od!)bcr
.... _.' I'
r·~·Novcillb~cr .

1~13 .

2'5,- 4·4 ~ '1·8
, ,

I

_I

. Januilry ... .... 0-1 -13·4 0-4 ~-8 1·5 0·1 -11-0 + O'S - 8-8

lTchrl1ury . ... + -1·0 -0·4 H; + 7·8 + 0-3 6-4 + O'~ + 18-~ 1·7

O·rj

+ 23·2

]-3 + 4·0

]·S +- 0·2

8·~ - 0·3

0·4

O·G + ]4,2 + r-g
+4-8+0-4+3-,1

0·6

1,] ~ g-.] :f- ]-~

... + ].:;
May,

April

4-4 + 0·8 + 5,2

].(j -':'11-2[+ 0-2 - 6·8 + 2·6

0·0 + 4,2 + 0·1 + ]-0 0,0 + ]·2 0·3
I

June ... ..,.. 0·8 + 1·4 + 0·] - 4'21+ 0-4 ~ ]·s 1+ 0·:; f- ~·O 0·3 g·2 + 0·4 2·8

,July 1·0 1·2 1·3 -1- lO·~. - '0'"3 0·2 + 0·3 5·0 ~1-G 5·0 2·7 +.11·2

, August ... ... (- 3:(;) ... t (+ 2-1) I ... \(-'- 0'7) (- 1-6) (+2]-Oj (+ 4-S)

- , . ------l-- ---1-- ---1--- --------, --~.---

Melln frOll all' llonth: - O'~.~=~~ 1+ l-G 1- 0-1 - ]'7, + O'~~ =~_~-3·0 1=. 0.51+ 7·2

, March ...

Number of munths +

"

6

]0

7

~

g

7

10

G

·8

7

. I.

G

9

8

7

4

11

I. 1-,

lit Excluding Augnst, 1913, OW1:1g to the small Eumbpr o~ chtys u.v~ilablc. ,I '.;

.; .

, \

,. .Evcn the all-day h.c. changes arc large in' olllllC mo'nths, but the means from all
"'the irionths' combined are satisfactorily sniitll. . This\VaS1H~rdlycxpected iIi'the caSe

:"of V; In 'yieW of the insthllllent~l defects refeite'cl'to above. ,IIi ql;iet anddiEturbed
i,' .

I .:

'.
'. ~
.'-
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uays:there is'nothing suspiCio.ns in n.c. ,changes of substantial amount. In'temperate
latitudes the' average quiet.day shows a rise in II of the order of 3y. ' The variation
in the sign of the' n'.c. changes in different J'nonths in Table XXI shows' that accident
plays a considerable part. ;' In the, mean values, however, it will'be seen that in' C'lery
case the sign'is different for, the disturbed and quiet days, and the all-day value is always
intermediate between the other two. Thus, presumably; the phenomena are natural'
ones. This is, in fact, hardly open to doubt, in the case of V, Accident could hardly
explain a di~erence as ~arge as lO'2y between the n.c, changes on the average disturbed
and quiet days. Further" there was a similar large differenqe jn the san).e direction
bet,,'een then.c. cha'nges in V at Cape Evan,S on disturbed'and quiet dnys.

Section f5.-The diurnal inequalities deduced, nfter eliminating the n.c. changes
8.re given in Tnbles 'XXII to XXXVIII. '(abIes XXII to XXV, relating to D,' follow a

, common plnn. .Tnble XXII, for i~stan~e: has first in~quaiities for ~ll individual 'months
from April, 1912, to Angust, 1913. Tlwn follow inequalities for the 12 inonths of the
year. These inequnlities for the 5 months, April to August, combine' the results of
the two years. ' For the other 7 monthsjnegualities already given under 1912 or 191!l

are repeated. Of the next four inequalities that nscribed to thc"'year represents the
arithmetic mean of the figures for the 12 months. Winter represents a: mean fronl

I ,.... . ." .

May, .June, .July and August; 'equinox a mean from March, April, September and
'October; ~nd suminer a mean from .Jmiuary, :FebrluLry, Novem.ber' an'd Dece;nber'~

. . ). ".

The three last'lines represent the ,i,rinterof 1912; the winter of,1913, alid an :equinox
cojnposed of September mid October, 1912; with March and April, 1913. ' This !list
equinox has the same mean epoch (December 31, 1912) ns the sumlner nnd winter
derivec1frQm the 1,2 n19nths,. The ,plus 'sigrt.denotes.that the N-pole of ,the' magnet
is to the west of its mean position. The extreme plus (westerly).and ncgative, (easterly)
.values are, in henvy type. Their nlgebraic difference is given under "Range." By
A.D.. is '~~allt the "aver:'i,ge'departure:"'frOl~lth~'mein vitilIe'-for' the day,·~:.e" the
arithmetic men,n of thc 24 figures in the diurnn,l inequality..· "::1'JriIess'th~'" 24'-h'ciu~-:'

harmonic term is verr domlllaJlt, ,the A.-D. is likely to be n better measure than the
range of the forces to whiGh thediurp.al,inequn.lity is c1ue,

I .

,Table ,XXIII differs from Table. XXII only in that, it, relates to G.1\1.'1'., .not
L.l\'LT. ;rables XXIV and X~V ,,:ere derivecl from the quiet anci disturbed days
(8.M.T.) enumern.ted in Table XIX. There ,vereno quiet or disturbed days for August,
1913. Winter 1913, in Tables XXIV and XXV, inGludes Qnly the thr~e ;nonths May,
.June and July, so is not stricHy compani,ble \vith winter '1912. The ~bsence of August
fr~m '~'lnter would natura']l)' ;educe tile rfllige. '

" .
In the'case ~f II nnd V-Tables XXVI t~ XXXIII-no December data were

'available.' The inequality ascribed· to ,the year repre~ents themean.fr()ln ;the in­
equn,lities ascribed to ,winter,eguinox, and summer,the summer inequnlity being ·an
arithmetic mea:n derived from the thre? months Janu:;Lry, February and Novell1ber,
The lac], of December would naturally reduce ~he amplitude of the inequality for summer,

-' < .' •
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·,.

\

,j

"

'.".~,



"

AUSTRALAiSIAN ANTARCTIC EXPEDITION.

,and to a. !~ss extent the amplitude of the iriequality. for the year. To get aiLidea of
the reduction in the latter case, an inequality is given which represents an arithnletic
mean from the 11 llionths; j aiiuary to Noveinber. This wmild naturaily differ more
from the true inequality for the cciriiplete,year than would the latter from the ineqliality
derived in the ,yay explained above frorti the three seasoiis. it is. tlilis satisfactoqr to.
find that the. difference bet\veerithe irieqtiality derived from tHe 11 inonths, and that
ascribed to the year is snuill ill all cases. Tlie quiet and disturbed day tabies for if
ahd V suffer iii the same,vay as those for D fron1 an absence of data from August; 1913;

Tabie xxxiv givesditunal inequaiitiesof iriciination, caicuhited from the Ii
and V inequalities by means of the formula .

Li :t (unit I') = '00234 A.V;..:.... '0509 ~Htuiiit it);

this being the special form taken by the ge~eral rei~tion .

'-\ 1= l sin 2 I (~V/V - ~iI!H).

In adetitionto tile \vinter inequality deiived. from the montlis of i912 aiid i913 comblileu;
Table XXXIV contains a winter inequality for i912 aione, tb facilitate comjxirison'\vith
9ape Evans.

I. Economy of labour was only one of the reasoris for restricting Table XXXIV
to the~year and .the seasqns. As is obvious .from the forimiia, the contribution from
.~V to ~I is trifiin'k, the coefficient of ~H being more' thari20 times' that of ~V.
Thils the diurn~l variation of t is ~ec~ssarily very similar to that in H, with the sign
reversed.

Tables XXXV to XXXVIII give diurnal inequalities for N ahd W; the north
and west components ofthe horizontal force.

~-'.:,:, _·.'iin!..1;.~"'L ...;.." ..• ~.;. ...:..;. _ ~ ,to ", ""',~ ._ ......~: __-', ."' __ , 0, _ ..... ~ __ '.I_ "_ ••

. ~;.~_ T'p-~'i'\l0n.th!yin~.q\lali.ties3v~ie de~iv~dfr.9~ thec~-s:.espoiiding G.M.T. inequalities
; ••I;-~ _,_\.' .... ,"ki.. -"",,-- .....;,,,. __. ~.- __~ ... ~" -,' .:.__t.;.: - ....,.., :.t." •.•• -' •..,~' ~.:i..'1 "!' ~~.• -'

fOLP €tnd,H py the ·formul::e~ . , . - .. . . - . -, --~..
,." .. -.,' ·.~N·~0.993,~H..,-;,0·106~D,

LiW = 0·118 ~H + 0;896 ~D,

corresponding depadureidiolll the daily
the other' elements.· Th'ese are; of cOlirse,

'i"here. ~N, .~W; ~H and ~brep-resent

mean, the ilhit beillg i' for D and 1y .for
special cases of the formuioo

. "AN: =~H cos D - H sin Ii. ~D,
'. f::>."iV = ~H sin D + H cos D.~b,.

I' .

where H andD represent the mean values of these elements at the station.
,

In Tables' XXXVI and XXXVIII equinox means .September and October;'
1912, \vith March and April, 1913, and 'yeaf signifies a mean from the winter of. 1912;
equinox and summer. This choice ·wa~ determined .by the fact that winter, 1913;

, suffered-from- tile itbsence of Atigustdata.,:'

'.
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it wits originally -intended to gIve dia.grams of the' diurnal inequalities .for
ilidividual months., These, conbiined, hClivever, so many irregularities that .t~e "~ye ,
did notreadilyrecognise We geileral features, 'ivhicli it is the primary object ofdiagraiiis
to C1isclose. Thus the diagrmns were finany rest~ieted to the cases of the whole year
and the seasoils. Plates. xli to' XVI contain diagrams of the llsuitl type, \vith tiilie a.~

ri,bscissa mid the departur~ from' the mean vaiue of the day as ordmate.it s~eiried
,unnecessary to ilhisttate both the L.lVLt. ahd a.M.T.inequalities.. The choice 'of
G.l\'LT. ,vas decided by the fact that it enabied .quiet day, all day ahd' distlirbed
(hiy inequalities to be sho'ivn side by side.' The tiJiie alis\veritig toloeiiJ midnight
(practically 9t hours in, advance of midnight G.l\LT.) is marked on each ~iirve
by a vertical line and the letters l\LT., so that a glance shows which are night and·
\vhich ~re. day phenomena. A detailed discussion of the plates will be given
presently' in connection with the corresponding tables. Meanwhile,' the following,
facts may be mentioned. Plate XII deals with declination, motion up the sheet
signifying movement of the N-end of the magnet to the west. In piates XIII;
XIV, and XV, relating respec.tively to H, V and I, movement up the sheet,
represents nilmerical increase of the' elem811t. Plate XVI. shows the all-day
inequalities of Nand W, ~nd reproduces the corresponding. V inequalities frOlil
Plate' XIV, so as to give in one plate a complete picture of the diurnal changes
of the earth's field. Plate XVII contains vector diagrams: NW in the horizontal
plane, VN in the vertical meridian' plane, and VW in the vertical plane
perpendicular to the meri~ian. Plate XVIII compares all·day inequalities for the
.",inter of 1912 from Adelie Land mid Cape Evans. The primary ohjcct of the
plates is to give a general idea of the phenomena of the diurnal va~iation.' The tables
Should preferably beeonsultedfor details.

. Section 6.-Declination.-The ineq~lalities, whether from all, quiet or disturbed.
.days, given for individual months in Tables XXII to XXV show,large irregillarities;
It is thus advantageous to consider first the ~equalities for the year and the th~ee

seasons. All the seasonalinequalities in Table XXII have the maximuhl(i.e., westerly
'extreme) at 9 h. (L.l\'I.T.).· The minimum (or extreme easterly position) appears at'

19 h. in the case of the year, equinox and summtr. 'The winters of 1912 and of the
t"iYQ years combined shO\\' minima at 21 h., while the winter of 1913 hasthe miIiimum
at 20 h.; thus a later hOlir for the mininiuin· in winter may be a real phenomenon.•
Iil'any case the easterly extreme occllrs at a much l~ter hour than in temperate latitudes·
of the southern hemisphere.

hi all days and in quiet clays, at all seasons, the regular changes are
most rapid between 0, h: and 6' h. G.l\'LT. (10 h. to '16 h.' L.l\LT;) when' the' .

.magnet' is ~'ivinging to the' east. But in disturbed days the return inovement to
the ,vest during the midnight hours appears' equally rapid. The way iii \vhichthe

, riipidity of night as compared with day iliovehleilts ,increases ,vith distlirbahce is'
ShO\Vll very clearly in Plate XII. '_ .,

J. ,
.!,
", ,I'

j'

'/



',:

214( AUSTH,\LASIA0i A:1\'1o\ Henc EXPEDITlO ~~.

Comparing corresponding months of 1912 and 1913 in Tables XXII and XXIII,
it is seen that the range and A~D. are,much larger in every case in1!H2.· In Atigust·
this'might arise from the want of data from the later part of the month in 1913, but
in the other months it can be explained only by a real, large difference between the
two years. The difference is in the direction to be expected from the fact thri,t 1913, with
a W'olfer's snnspot frequency of anI}' 1'4, was a year of sunspot minimum.. But the
sunspot frequency, 3'(), for 1912 is not so .. much greater as to suggest anything like the
difference actually observed:' At Cape Evaus the reduction in range in 1912, as compared
with 1911 (sunspot frequency :j'7), was also very large, considering the small decline in,
sunspot frequency. .

tn 'view of the rapid chmigc ehal'acteristie of the two years, '1,'e C;Ll1U~t; expect
to get more than a general idea of the normal annual variation of the amplitude of the

. diurnal inequality. What is s11ggested, however,' by' Tables XXII and XXIII, viz., •.
a maximum in December and minimum in .June. is a priori probably trrie.· Leaving'
out August, 1913, as abnormal, we see that in both years the range and A.D, '1vere each:
least in .June. Wh ile the October range exceed,S the.November range in Tables XXII
and XXIII, the November A,D. is the larger. This is favourable to the view that
normally there is a continual rise in amplitude to a maximum in Decembcr (midsummer),
and a continual fall to a minimum in .June (midwinter). A's usual, the range and A.D.
from the 4 equinoct,ial months eombined do not differ much from those for the whole
year.

The qniet day D inequalities in 'liable XXIV are 'perhaps on the whole less
regular than those·.from all days. In indivich!al months the hour of the minimum
(easterly extreme) appears more variable than that of the maximum. In some months
when it occurs at an exceptionally late hour, e.g., April and December, 1912, or .June

. and July, 1913, there ~s a suggestion of an earlier minimum about the usual hour. The·
difference between 1912. and 1913 is much less conspicllous in the quiet day than in
the all day. ineqiIalities. In Table XXIV, June, HH2, has a sma,ller range and AD.
than Jllne, i913, and the July range in 1913 equals that in 1912. The range in May,
1913, and· the A.D. in April and May, 1913, are slightly less than in June, HH3; but
when the two years are combined .Jll~e stands out as thq month of mininuull amplitude;
the maximnm coming in December. . The annnal variation irlthe amplitucle is much
emphasised in quiet days. In Table XXIII the ratio borne by the December to the
June figure is 3'() for the range and 3'3 for the A.D., but in Table XXIV it is 7·0 for
the range and :j'5 for the A.D. Again, the ratio borne by the summer to the winter
figilre is, in Table XXIII, 2·3 for the ,range and 2,2 for the A.D., while in Table XXIV
it is 3·7 for the ·ra,nge and 3·0 for the A.D.

The dilirnal,.inequalities for the disturbed days in Table XXv. do not, after all,
show much. more irregularity than those for the qniet clays. The hour of the maximum
(westerly extreme) in indivichial months is inore irregular in Table XXV than in Tables
XXIII ancl XXIV, hut the seasorial dillInal inequalit,.ies are fully as smooth for the,
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di.:;turbed as for the quiet days. The diHerence in type between the disturbed and
quiet day: ine~llla:Iities for the year is sn~all. The minimum (easterly extreme) occurs
,ea:i:lier iiUlie qU16t days. '

The seasOlial eHect on the :llnplitude,' though still 'considerable for disturbed
days, is ninch less than for quiet days. The ratio of the December to the June figure
in Table XXV is 2:6 for the range and 2'5 for the A.D.; ,,(hile the ratio of the snnnner
to the winter figure, is ]'6 for the range and ]'5 for the A.D." In both: year,sth\) JIily
range is slightly less than the June range, but· the June A.D. is decidedly the smaller.
Accident inevitably plays a oonsiderable part in the amplitude of disturbed day
inequalitie~,for individual months, and small di~erencesposscss little significance.

'. ,The force perpendicular to the magnetic nieridian required to alter Din 'A:delie
Land by]' was approximately O·gy. Thus multiplication~ of the ranges and A.D.s
in Tablcs XXII to XXV by 0'9 gives a close approximation to the results that would
be obtained if declin'ation changes w?re' replaced by the corresponding, changes· of
force.

I:.
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2'16' . AUSTRALAiSlAN ANTARCTIC EXPBDITION.

TAB'LE ~XII.~DilfriUlJ· Inequality of. Westerly
f. "

+ u.!) I.
+ 7·S

+ 5·2
0·1
0'0

+ 0·4

+ 0·4
2'3

+ 3·0

+ 0-:")

+ 4·4

+ o'U

+ 7·8
1-0

+ 2·4
+ 4·0
+ 2·1
+ 8·3
+ 0·2
+ 11·7
- I·S

+ 1·7
0·0

+ 3·4

+ U'U
+ 7·8
+ 5·2
+ 3·U

104
+ '1-01

+ 2·2
0·1

+ 83
-+- 0·2
+ 11·7
- 1·8

11. I Xoon. I 13.10.o.8.7,e.5.4.

I
. . . . . . . . .

+ 15-4 + 22-8 + 29·3 +34·0 ~. 31·5 + 25·5 + 2U·7 + 21·7 + 15·8
+ u,S + 11'3 + 20·4 + 26;2 + 20·1 + 29·7 + 24·\) + 24·7 + 8·1
+ .0·0 + 8-2 + 1.1·~ + 1\)·2 + 1~·6 + 17·5 + 10·8 + 1l-H + 10·8
+ {hi + 7'5" + 11·3 + 14'0 + 22·8 + 21·0 + 20'S + 15·0 + 11·0
+ 11·3 + 15-1 -t, 20·0 + 24·1 T. 3:1·0 + 38·1 + 38·3 + 20·2 + 10·7
+ n·l + 13,,1 -I- 25·2 + 2S·0 + 25·8 + 33·? + 31·2 + :H·3 + 22·1
+ 14·8 + 15'3 + 25·7 + 30·0 + 40·0 + 57·1 + 'lS·:1 -I- 2:-;·1) + 17·7
+ 11·0 -I- 20'7 + 31·5 + 30·7 + ,18·7 + 50·9 + 3S·0 + iZ'(i +- 35-0
+ 3·7 + 10'0 + 35·4 +- 54·5 + 61·3 + 67·4 f ~52'S + ,15,0 + !U·S

+ 12·0 + 17·4 + ::n.] -I- ~~5·0 .+ .,10'] + 44·3 + 32·0 + 28·3 + !U·8
I + 11·0 + 13'5 + lU·4 + 28·2 + 2U·5 + 31·1 + 27·5 + 2U·[) + 16'r,, + B·2 + 1'['8 + 1!)'7 + 25·2 + 28·5 + 25·5 + 25·f) + HH) + 10·2

+ 12·2 + 10·7 + lU:'l + 2J·7 + 2lHi +28·2 + 18·0 + .7·7 + HI
-+- ,I·!) + 10·8 + 15·7 + IS·O + 18·1 + 20·0 + 1,1·8 + 13·1 + C·5

c + ,[·U' + 7·2 + 10·0 + 13·8 + 11:7 + !l·7 + !j·u + li·2 + 5'~

+ 5·Ll + 7·U -I- 10·7 + 12·8 + H·!) + 16·0 + 10·7 + 7·u + 7·1
7 + 1·0 + 2·1 5·0 -I- .5·J + 8 .} + 11·9 + 10·6 + 5·3 + ~'3'iJ

'.

8 + IZ'O + 17',1 + ,ll'l + 35·0 + 40·1 + 44·3 + 32·n + 28·;) + 10'S
7 + 11'0 + 1;)'5 + l!H + 2~'2 + 2!h3 + 31·1 + 27·5 + 26·5 + Ilj·5
Z + B·2 + 14·8 + Ill·7 + 25·2 + 28·5 + 2[Hj + '25,., + lo·n 'r 15·2,

+2,H -t.2li·60 + 13·S + 1!l'8 -+- 29-4 -I- 2fHl + 2:~'7 + H·7 'r JI ..j
0 + 5·3 + 11'0 + IS'() + :!2'4 + 2:!'1 + 24·8 + 1!)·8 + 18·U 'f· 7,;)

0 + [)·f) + 7·7 + 12·5 + 16·5 + 15·7 + l:1·0 + 13·2 +' g.!) + S'O
2 + (j·2 + i-u + 11·0 ". 13·7 . + 18·9 + IS·S + Hi,S + Il-S + U·5
I '1' (i·1 + S~'li ·to U.S + 1,[,7 -+' 21·1 : -+- 25·0 + 24·4 +. ]7·2 --f' 11·0
0 + n·1 -t 1::1-<.1 + 2[)·2 + 28·n + ~5·8 + 33·7 + 31·2 + :11·3 + 22·1

I
0 + 14·8 + 15·3 + :!;;·7 + ~li'G + 40·0 + 57-1 + 48·3 + 28·\) + 17·7
0 + ll·U + 20·7 -I- :H·f) + ,10,7 + 48·7 ..C 50·9 + 38·0 + 42·(i + ,15,0
0 f· ;)·7 + lG·O '1" :15·4 + 545 + 01·3 +- 67·4' + 52,8 ·-j-·45·0 + 10·8

0 + 11·1 + 1;)'S + 22-2 + 28·5 .j. 32·2 + 34·9 + 2!)'4 .,. 24·2 + HHJ
8 + 5·8 + 8·7 + I:Hi + 10·8 ·1· Ifl·5 -I- 20·6 + IS·3 +. 14·2 + n·o
8 + 11·7' + 1;;,8 + 2:l·7 + :l0·0 +.32·;) + 35·8 + ,H·!) + 22·7 + 16·(i
·2 + !l'S + 10·0 .;- 20·3 38'0 +-<!4'!) -'- 48·4 -+- 38·0 + 35·7 + 21·3

I

·4 + 7··! + 10·5 IG·S .,- 21·0 + 2,;·0 +.26'7 + 25·2 + 20'4 + 12·0
·2 + 4·2 + O·!) + 10··1 12·7 + 1:1·3 .,. 14·4 + 11-01 + S·1 + 5·3
·1 -+- ll';) + 15'0 + 22·5 + 28·S + 31·7 + 36·1 -+- 30·0 + 21·0 -+- 15-5

'I­
4·
\).

o

3.

+ !).

+ 8·
+ O·
+ !).

+ O·
+ :1·
+ 7·
+ :I.

+ 7·
+ ]5:
+ 7·

. - O·

+ 12·5
+ ,1·2

+ 2'4
+ 0·5

. +. 4·0

+ 7·U
+ 15·(;
+ . 7·0

0·0

0"1 + 2·2 + 4
0·4 + 3·0 +- 5

0·3 + 3·U + n

Winter, 1012.
1013

2nd Equinox

Hour. L;::\I:r.

Year ... 1·0 + 3·1 +
\\Tinter ... 0·4 + 2·0 +
Equinox + 0-2 + ·1·8 +
Summer.. ... ·2·S + 1·0 +

Two Years ..

.January . 3·0 + 4·2
}1'cbrtia,ry + 0·7 + 0·7
MardI ... 1-4 + :1·7
April + 0'0 + 0·7
~by + 1·1 + 4·8
June 0·7 + 0·0
July 0·,1 + u·l
August l-U , + o·n
Scptomucr ... 1·1 + 2-2

October + 2·7 + 00
November 3·0 + 2·D
December 0·0 7·,1

1912.

ApriL .... + 2'0 + 10·4
lIlay . ... ... + 1·0 + 3·8
J'unc ... 2·0 1·3
J~ly +. 0·7 ,f- (j.j

Augus"t 2·3 0·3
Septem~er 1-1 + 2·2
October. + 2·7 + 6'0
N,)v'ombcr 3·0 + 2·!). ~ .. ,
December 6·0 7·4

1913;

~Tanual'Y 3·0 + 4·2 +
:E'ebruary + 0·7 + 0·7 +
lIlareh ... 1,,1 + 3·7 +
.April 1·5 + 3·0 +
May + 0·3 + 5·8 +
~rune .. , + 0-5 + 3-l +'
.Ju1y ]·5 + 3·5 +
.August 0·0 + 2·[ +

.,','



=
i

19~~.
~ ,

5,4 -22·8 -24,2 "----: 27'5 -34,3 - 33·6 - 33·6 - 3~'1 '- 22·9 -1401 -c- 4·5 68·3 21·33 April•.
3·7 -16,8 - ~S'1 ----,21·2 ,- 21·3 ..:. 19·8 -22,8 -27-4 _ 16·6 -11'3 (i.[) 57-1 15·60 May.
5·(j ..:. 10'0 -11'S -10,3 -1~'1 -.11,0 -10,7 - ~5·3 -18,2 _ ~2-l 7·9 37·8 10:78 JUl1e~

6"! !)·9 -13,4 -15,0 -15'0 -14,0 -16·9 -19·8 -llH -17·1 6·2 42·6 12·58 July:
tJ'3 -17-4 '-25,8 -25·(} - 21·8 - 26·7 -28·9 -32'0 -24,7 -15·2

I
- 7'0 70·3 10-75 Aug\lSt. '.

- 6·;[ -18·6 - 25·3 '- 28·4 ""7"" 20·5 -30'0 ~32'1 - 30·6 -22,·1 -10·6 - 3·9 65·8 10'92 Scpt9~ber.

-12·6 -27·8 ...., :J5·! ,- 38·2 _40'7 -42·6 - 39·6 - 33'0 - 22·3 -17·3 - 5·7 90·7 26·27 October.
-11-1 -22·3 - 3tJ-4 -43,6 -.- 43·4 -42,0 -41,5 _36·2 -26,9 -20·5 ~'4 04·5 28·10 N OV~!!1her.
- 2!-8 -33,0 - 37·1 -~6'0 ,- ~8,9 -41·0 -33'0 - ~4'1 -27,5 -18·3 -12,0' 108·4 29-45 Dcc~Hlbcr.

I
~9!3,

8·4 -19,1

I
_18·3 _ 25·7 -27,3 - 31:2 - 36·2 -38'5 - 3,3-4 -26,0 -13,6 82·8 2.3'47 . J'an'.,l~ry.

(j·2 - 10·7 - 2:J·7 _~0·6 _30,1 - 27·9 -25·6 _ 21·0 -·21·7 - 15·2 0·1 61·7 18·08 , Febr~arY·
5·3 -1:)'0 - 21·0 _~\14 ----,21·2 - 24·3 _20·8 _23,0 -17:8 - 15~2 5·5 54·0 16·23 bIar,h.
8'0 -16,1 -20'0 - \6·4 - 19:0 -}9·5 -1!J·3 .,..16'4 -16,8 -15·8 5·1 48·2 14·24 Aprjl.

J
6·8 8·5 - 11-6 -12·!J - H"6 -15,7 -16,6 _16'0 ...., 15:~ -11·2 5·2 36·6 11':17 May.
3:1 4·2 7'? 8·6 - 8:6 -c- !J·7 _11:1 ~ 10:5 _12·8 - '7:'! ,2·1 26·6 7·16 Jun~.

'":l·6 7·'! 9'? 9·7. _11·:l -ll'1 _11·9 ." 10·6 7",,13·2 _.11·1 -,,4'0 ;W·2 8·75 July: -
'.'-.4,0 7·7 8'7 .... 5:0 - 4·!J _' 5:3 " 5·1 - 3·1 - 2·4 - O·!J -,3,4 20·6 4·60 Augu~t. ....... ~ ..... '..

Tw~ J.eaJ~,.

8,,4 - 19·1 - 18·:1 -g~'7 - 27·:l - 3,1·2 _ 36·2 -38'5 _ 33-4 -2lHJ - 13·6 82·8 2:1-47 Janl!~ry. ;,
(j·2 -1()'7 -2:1,7 _80'~ -3,0.1 - ~7·n ',- 25·6 ,- 21·0 - 21·7 - ~5·2 !J·I (jl·7 18·98 Feb"",ary.
u·a - 1:1'0 -21,0 -26,4 - 21,2 - 24·:1 -20,8 -2:1·0 -17·8 -15-2 5'~ !H'!) ~6·23 Mal:c!l.
(j'7 l!).,! -22,1 - 22'0 -2£H.i - 26:f! - 2G·4 - 24·7 -ltJ'8 14·!J 4·8 55·n 17·74 Ap,il.

,
- -

5·2 - 12,(j - 14·8 - 17"0 - 18·4 -P'7 - 10·7 -2.1,7 - ~(j·O - 1l·2 5·8 ,~(j·5 p'4(j May.
4·4 :.... 7·1 - !)·8 - !Hi -:-:-=- 10·0 - 10'4 - 10,0, - 12·!J -15,5 - tJ·8 5·0 32·0 8·01 JUI~!J:

5'0 - 8·7 - 11·5 - \2·8 7" 1:1·4 - ~~'6 - \4-4 -11"2 _14·(j :- 14·1 ~.~ :1401 ,10·65 July..
7-1 - 12-li - 17·:1 -l5'~ - IH . ' \0'0 - 17'0 ,.,-,.n:6 -13,6 ~ 8·1

I
5·2 '12·(j Q'08 August.

(j,,! -'18·(j -,- 25·3 - ~8-4 c=-. ?Q·5 ,..... 30'0 - 32·1 -30:(j _22·4 .,.. 10·6 :l·0 (j5·8 ~!H)2 ~cp.t~mber. .
-12·0 - 27·8 -:If>·1 _ 38:2 -'10,7 - 4.2:6 ,- 3% ,- 33·0 .---; 22~3 -17·3 5·7 !J0·7 26·27 October.
-11'1 -22·3 -;JiH ,..,. 48·6 -~3'4 _'~2'0

_ t l '
5 -36·2 ,-,-29'!J _20:5 8·4 94·5 28·19 November.

- 24-8 -:13,0 -Fl ,-;JO·O 7:,38'0 - 4.1.0 - 33·0 -~4'1 :- ~7'q ,,18,3 - 12·0 108·4 2!J·45 De~cp1ber~

8'0 -p.(j

I
_~:I'O -:- 25·5 :- 2ti·l -~6'8 -20,4 -,-:~5'7 r-:·~I·O ,-15·2 7·0 61·7 18·06 Year.

5·4 -10,:1 - 1:1·4 - I:J,7 - \4'0 - 14:~ ,- ~5:~ _)6·8 ~ 14·n ,- 10·8 5·3 :17·4 P·2.? \Vi~t·er.

7·j -1!J:7 - 2.')·f) - 23·7 - ~9·3. -~9,8 -2!J·7 ;:-;'~7'8 .'- 20·6 -14·5 {H) (j0·(j 10·08 Equinox.
-1% - 23~O .;..,.. ~O·() _ ~'1-2 '" ~'!:9 ,- ?5·S. :-- ~4'1 ,"7" 22'5 - 27·4 -20·2 -10,8 8:1·0 2-1-80 Su~~er.

I

(i'2 ~ .l:l-5 -17':1 - \8:2 ~17'0 - 17,0 - (!J·8 ;-c ?3.6 .,.. !8·9 - q·O 6·!J {)O·3 14·54 \Vi~~erJ 1.012.
4,(; - 7·0 -, n-:i - 0·1 .,.. \0·1 -10,5 7:' 11·2 - 10·1 ,- 11-0 - 7·7 3'7

I
2q:6 7·0(j " 101:1. "

- 8·1· - 18·0 ,- ?_5'4 -2,7·3 _2.6·!J -,--g,9-1 :-.2.8'0 -2,5·7 - 10.8 ,- 14·7 5..0 65·2 10·10 2~~ ·~qui~~~~:

- _..-........ .. < ••
.~~-~-
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·1912,

April
!lIay
J'une

July·
August
September
'Octobcr
November
D,:::cclllbcr

+ 23'0 + I~'~

+ 20·7 + 13·0
+ 13·5 + IH
+ I~'~ + 15·0
+ 3102 + 24·1
+ 31·5 + 27-U
+ 32-1 + 2ij·.4

+ 37'7 I + 42·ij
+ 47·4 " +32:4

+ 14-0
+ 2·7
+ 5·5.
'+ 7·8
+ 1\·8
+ 12·3
+ 1)·4
+'23·2

'+ 3·2

+ ·O·ij
ij·7
.:!.,!

1·1
3·0

+ H
G'\)
1-5

-1-1'0

-IH
- HH.l
- 7·8
- D·7
-14'4
-13'0
-1U·tl
-'-- !i·O
-'-- :11·4

~24'0

-15·:)
- 12-3
-- 13·4
- 21-8
-23·!J
..:... 32·u

- 2t.H.l
......: 37·5

- 23'0
-1~'8

--' 11-\)

.:.- 10'D
- 28·2

- 28·3
-3\),2

- 43·2
.:..··10·5

...:- 2u·;J

- 21·u
- 11·5
- 10 ..1
- 21·5
.- 27·5
-3\),5
- ,13,1

.:.. 38·1i

- 30'0
~ 17'~

-13'3
- 14'8
- 22·fj

-:!U'7
-43-4
.:-. 45·0
:-.. 42·6

- 21.1·5

'-c 17'~

-10,3
-17,8

- 2U·3
- 31·0
- 41'~

- 41·7
'-3fj·5

- :n·;j
-21,7
- 1'-"8
-ltl'2
-30,0
-32.S
- 31·5
- ~S'7

.:....3:.:·3

-31'6
- 20'4
-16'1
- 18'2
- 2U'5
~28.fj
....:... 2U'0

- 31·7
- 3,1'0

..,
- 17·3
- \1'4
-14-1
- 20-2
- 20;0

- 15'1i
-18·\1
- 23·4
- 23'3

.

1913:

! -

Jillluary
l!'chl'un.ry·

!lIa1'ch ..•
April

'!lIay'

Juno
J'uly
August..•

+ 37-9
+ :!/j.Q

+ 22·!J
+ 13-0
+ \4·7
+'.8'0
+8-4+ 8-0

+ 21·8
+ 20·4
+ 15·8
+" 7·0
+" 1)-7

+ ·1·7
+ ~'3

+ 1·7

+15·2 I·()
+" D·I) .+ 0·4
+ 13-2 1-0'

+ 2·1) 1·5
+ 3·2 H
+ ·:J·u" ' 2·0
-{1' 4:6 -~-1·g

.+ 1-4 - -5·4

~ 14-51- ri'D
- ll"! - :n·g

\)·4 -17,5

!)·8 - 15·6
7·!)" - U·S

.4·6 7·3
"---0 ..1' - ~'I-

....: '0·0 - 9·6

.:... 22·4

-21H
...:...- :25·2
-!i.()

-12·2

S·4
'\)'0
7:1

- ~·I·D - 30·6
- 31-7 - 2\1·6
-24-4 '-21,3
- 13-7 - 15'0
-14,2 -15'V
- 8·3 - V·5

- 10·3 - \1·3
- 5·0 .:.. 0·3

-33,5
-~fj·ti

- 25·6
.:..: 19·0
-10,1

-,10'0
- 11·8

- 7·3

-36·9
- 21'!)
-22·5
~ 15-1
-,16·4 .

- \1'0
-ll'~

- 0·4

- 30-8

- 20'1
- lU·;J
-16,4
-12'2
-12'6

- 5'0

- 31-5
-17·1)

- lS'~

-10,3

~ 12·U
.:.- 10'4
- \1·5
:-.. 5'3

Two 1ie3r~ ..

.:... 31·5
:..- I ;'U
:..- I B·fi

-Hi'8
'-- 11·2
-}2':~

-15·8
-12,7
-1;;·0
.:... 18-\)
-2:1,,1

- 23·3

~ :~G'8

-22'5
- 20·1
:..- 24·1

-18"1
-14-2
-I,-,,,j

- 17·2
-·28·0
- 2H'O
-31,7

:..... ~·1·0

":-36-9
-:n·!)
:.....- 22·5
....:... 2i}·3

'J;. 19.1
.!'..IH
....!.... 1;";·2

'-- 18-2
-32,8
-~1'5

- :18·7
~ 32·3

- 30·6 -' 33·5
-:!U·fj -:!fj·U
.:.. 21-3 - 25·6
- 22',5 .:.-. 24'3

- HH) :- 17·U

7 ll·'! - 10·2
-]3·1' -1-1-8

"- k5 '-- 18'3
-:- 2\)·7 :..... 31·0
-43,4 '-41,8
:..... 45·0 - ,11,7
'-- 42·6 '-- 30-5

.:.....·24·9
-31,7
-24-4
.:.- 20·0
-17·1.1
- fH.l
:- 1:1·4
:....- 13·7
'-27·[)
:.:.... 3\)·5
:....- 4:;·1

-- 38·0

- 3n·2
-43,2

'-- 4()'5

-20'0'
-15,5
.'-- ]()·I

:..... l:~-::~

'--17·0
::... 28-:1

. - 22·4

- ~G·,!

.:.. 17·\)

.:.. 21·8
- 17·5
- \!).~

--12,0
:....- t)·S

'-- 10·8
~ 15·7
''''''':2:Hl
'-;J2·,-'
-21;·0
--' 37'[)

- 14·5
- 1\ ..1/
- 1)·,1

- 11·5
'-- 1I.!J.
- ()·2

-10·5
'-- i :1·0
-l!H)

'-- 17·()
-3H

1'()
0-4
1-0
0-4
4·t)

2·2

,1·2
}./i

n·n
] .[)

- 14·0'-I- 3·2

+ 2:-1'2

+ 15·2
.+ I)-D +
+ liJ·j

+ ~-4

+ :I.()

+ -1·0
+ 0-2
+ 0·0
+ 12·;1 +
+ !H

:~ 37.\1 + 21·8

+ 26-0 + 20·4
+- 22·1.1 + 1;)·::;
+ 18'0 '+ 12·\).
+ 17·7 + 11·4
+ 10·8 '+ ~·o

+ 1;;.0 + H·7
+ 21·1 + 12·!)

...., + :H·5 '+ 2i·\I
+ 32-1 + 21)-4
+ 37·7 . + 42-1i

+47-4 + 32--1
, .

....Janua.ry
l~'cbl'uary

!lIarch ...
April
nlay
June'

July
August
September
October
November
D~cember

j i

",' '

Year
'Vinter
}~quinox

Summer

., + ~0'4

+ 15·~

+ 26·1
+37'3

+" 2()-4

'+ H·O
+ 20-8
+ 20-3

-+ u-u
':..1-. 5·1
'+ 10·8 --'
.+ 12·0

3-0
3·2

1·7
,1,0

- 13'7 - 20·G , :..:- 25·1
- \)-1' '--'12·2 '--\4·1
......: 13·4 .:.- 2:~'4 -,..c 28·2

-'-- 18·0 -'20'0 .:..c 33-1

~ 25·4

'-- 13·7
:..... 27·8
'-- 34-1i

-2U·2
-37,0

- 26·8
-15,1

-30'7,
:..... 34·0

- :15·5 - 2,1'3
- 16·5 '-- 10-3
:.- 27·5 - 25·4
- 32·5 :...- ~1'2

- 1S·2
'-- 13·0
- 17·4
- 24'0

...._.._..... I".:.'=..:.--"~-=-.:.:.--'-....:.'c.:.•....:.c.:.',:,:,'-=-':::':..=.....:..::..:::-.:::;-::.::...:"'-'-'.....:-:;.:.... .:.;.-.--'--''- -'--__-'--' -C..__--'- -'-__-'-

," ~ , ..
"
.1.:

.
·r 1"'.,

Wi;,ter.1012
1018

2nd :Eqllinox .....

+ 21·8 + HH) + 7·0
-+: !J.g +. G·l :.L ;}·2
+ 24'0 + 19':1 .~ 9'4

:1-3 :..... 12·0 ::... 1",7
:l-l :..... 1i·4 :-: 8·7
1'9 :.:..: '13'0 :....- 22'4

'-- 1\)-0
:.....·0·3
:..:..... 27'4

'--17-~ '-- 17·1
- U·7 .:.. 10·7
'-- 20'3 -'--- 27'4

:..... 18'~

.:.. \1·3
:...:. 29'4

- 21·7 - 2.·.·()
- \1·a '-- 11·6
.:.- 25'5 :.- 23'U

:..... If.i·U
-10,0
:-.. 17'3

, ,
',' :i

", 'i
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'Declination. AIl·])ays..G.M.T:·

,,,. ,

'.

C'

:',
c.

,,

r. J;

.. ,r

t~,...- ~', -- ......~...::.-

1913.

Two Yean.

1912.

· April.
:yray,

· ,hIn£'.
· .Tuly..
· August.

September,:
October. ..
Novemher.
December.

•January...
February•..
~rar"h.

April.
'. May.,
, .Tune.

.Tuly.
Augnst.

Year.
'Vinter.

.' Equinox...
Summer.'

Winter,laI2.

'" Inlll.·
.. 2nd· Equino:r.~

. , .Tanuary..
lTebruary•..
March.
April;

., ::\fay..

.•Tunc.
.Tuly..
August.
September.

: ,October.
November.

December.

23·13

IS·78
lO·in
1O·2n
111·03
a·1G

11·31
12·in
In·84
26·:13
27·!)2

30·G8

18·74
1l·;i7
In·77
24·a3

2il·13
IS·iS
IG·7n
12·7G
11'40

7·:19
8·75
G·on

14·74
S'3!!

Is·nl

In·84
LH3
lo·n5

13.84 1

la·il I
In·s,t

2",3:1
. 2i-n2

HO·G8

·2

·n

·4

·8
·n

·3

."
·a

')·0

0·1
7·2
4·i
n·a
4·G
4·2

2·9

R~llgCJ.·__._.\.-.CD_.-!:_.,.-__H_O,--U'_G_,,'_I.__'·.__.,.-_~S.. 1 ~4.·21.·1 22.20.10.18.1i "16.15.14.

I

, ;

, , , , , . ! , ! , . , , :
-10,0 - 1·8 + ,,·0 + 7·5 + ]2-0 + 17·0 +- 22·2 + 2S·1 + 34·3 + 2fH) +- 2:")',7 G,

- 7·.4 - 2·6 + o·n + 2·7 . + ~." + 8·4 + lS'~ +24·" +- 2G·;"; + 28·4 + 2,,·n ;j

-H·O - Hi - O·r, + 1·2 + ,,·n + ".;) + 12:0 + lS·2 + 21·1 + 17·7 + 17·;") :1
-1:1,2 - t,,2

I + ;1·0 t (i.:~ + 7·4 + 8·5 + 12·7 + 20·3 + In·4 + 24'5 +- 22'~ 4

-10·n - :1·7 :..... HI -I- 1,;) + S·4 + H·"
I
+ 20·2 + 21·1 + 2S·2 + ~"." + 39·9 G.

- G'" - 1·1 + 0·" + {j.:! + n·s + H·g + 17·8 + 30·a +- 27'n I + 2n·~ + 31·S "
I - I;l-:, - 0·;) + 4·G 'I- n·3 + 1i·2 + 1:1·2 + 20-:1 + ~o·n + 41·S +4n'4 + 60'8 10

-lQ·4 - 4·8 - I·i + ,,·4 +'10'0 + !l·n + 2G·2 + :]",4 +- 4;)·4 + 52·5 + 4:1,,,' n,

-17,2. - n·4 ,... i·O - :1-8 + 0·7 , 13·0 +:)1·8 +- Mj·[j +- 55,!) + 70'3 + 02·0 HT

I

-In·,, - g·o I
+ l-U + H-4 + !Hl I + 14·;1 + 2:H + :12·" + 3,;,3 + 44·3 + 3;;·8 81I

-13,0 2·7 + 3·4 + s·n + !l·n + IlI·n + lQ·S +. 2/).\1 +31-4 + 2a·7 +- 27·5 G"- .,
-H·l - [)·2 + 0·11 + G·[) + ",4 + I:l·n + lQ·i + 22", + 2G'" + 30·S. + 25·(j rin
-10·1 - 3·11 0·0 + 4-4 + 7·7 + !l·11 + la'() + 20·8 +- 24';) + 26:5 + 1!l·8 45

- !hj - 2·4 + 4·:J + (j.:j + !j·8 + i·.'" + IN + ];,·8 + 19·6 + lS·1 + 18·4 :-;(;

- .4·i 0·0 + 2·3 + :hj. + 4·n + G·7 + 8·i + l:!·2 + 13·4 + I Hi + 8·:1 2;)

'- i·a - 2·6 + O·S + G·3 + G·g + G·4 + 8·n + !l'" + IH·2 + 16'0 + I;]·" . 28

- ij'.4 - l·n + 0·t1 + 5'{) + 2·3 + 2·G + G·n + 4·3 + 8·n + 10·3 + .14-1 23

i
'-11)·5 - 8·0 + 1·6 + ",4 + n·3 +14·3 1+ 23.l + 32·" + :1",3 + 44·3 + 3"'8 81

-13,0 - 2·7 + :1-4 + 8·n + H·n + 13·0 + tn·8 + 2,,·a +31-4 . +,2n·i. +~~7';; - G3
-H'l - [)·2 + 0·3 +; (J·5 +: (hI- ,+ l3·n .+ l,,-7' + 22·" + 20·11 .-!-'30·8. .+ 2;;·(1 . ;jG

-10·l - :Hi + ~·ii :;+ G·O -I- a·8 : + 14·2 : +.lS·rl· + 2~·,;. ..-!-29'4 .+,28'2. +·22-7 , -:")3

- 8·5 - 2·;; + 2~G ,,+ 4·G + 4·7

I
+ 80 + 1;,,7 + 20·2 + 2:J-I +23'3 +- 22·1 42

- 7·!! - 2·3 + O·!! + 2·4 + :Hl + () 'l + 10,,\ + 15·7 + 17·2 + IHi +12·a :11

-10'G - ;I·n + I:!! + ,,·3 .+ 7·2 i t 7,j + 10·8 + ];'·n + I,,·;] + 20·3 + 18·0 :w
- 8·1 - 2·3 + 2·0 + :l·n + ,)·4

I

+ i·1 + 13", + 12·i + 18·(j -/-23·0 + 27·0 4;;

- G·H - l-1 -I- 0,,, + oJ· •.., + n·8 + 11·8 + 1i·8 + :)O·a + 27·;'; -+ 2n·;] + 31'S ",(

- 13·5 - 0,;;
I + 4·" + a·;]

I + li·2 + 1:12 + 20·;1 + :)O·n + 41·S + 4n·4 + 60·8 104
- ](;:4 - 4·S - 1·7 + G·4 + 10·0 I + lI·n + 2G·2 + 3",4 + 4",4 + 52·5 +.4:J·G ni

I
-li'2 - a..\ - 7·0 - ;I·S + fj·7

1+
13·0 + 3l·S + 4,,·,; + ;i;";.f) + 70·3 + ,,2·0 112

,
-!l·n - :1·8 + 1·0 + rl·2 + ~Hi + 11·2 + IS';; + 2,,·1 + ~O'7 + 34·6 + ~2·r; GI

- S·8 - 2·0 + I·n + 4·2 -I' :i·8 + i·3 + 12·G + 10.·1 + IS·S + 20·3 + 20·0 3"
-10·:] - 2·a + .2·0 + (l·R + 10·S + 1:1-11 + lS·4 + 27·2 + 31·:]. + 1l4·4 + 35·2 fir,
- 16·ij - fi·2 -'- O·!! + 4·r; + n·') + 13·0 + 24'~; + ;1,,·1 + 42·0 + 49·2 + 42·2 8G

.,- j 0,,, - 4·0 + 0·4 + 2·0 + (j·G + 8·7 + 1,,·8 + 2l·0 + 23·S + 26·6 + 2",4 4S

- ,,·n - 1·7 :,- :1·:] + ii·;; + ii·O + !j.g + !!.! + !l·2 + 13,S +14·0 + 13··G 2;;

-10·3 - 2·5 1+ 1-4 + fi·4 + 10·3 + 12·G + 17·" + 2"·ll + 30·1· + 3-1·0 + 34·5 03

r

\ .
{,- ,
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220: AUST'RAL'A!SIAN ANTARCTIC EXl'EPITION.

TABLE XXIV.-Diii.i'lliH Il~eqi1ality of Westerly

Hour G;!l.T; .1. 2. 3. 4. 5; 6. 7; 8. 9. 10. i l; 12. 13,
,

1912. ,

ApriI.. ....... + 2100 + 13·2 + -1-2 '7'8 - i4-2 -14,0 ~ i4·8 -10,8 - 12:2 -}<j·0 - 15·0 -15·2 -'12'0
.May ... ;... ;. ... + 12'0 + 6·4 + 4·6 6·0 -12·4 8·0 ~ 12·0 "- 11·2 .:.... 12·2 ::·0 n·8 8·4 7·0
.June.......... ... .;. + 7'4 + 2·8 0,0 "- 5·8 - 6·8 '- 5·8 - 4·8 0,4 ':l.(j 5·0 :J·4 1·2 + 1·4
July.......... ... +'13'2 'I- li·1 + 7·2 0'0 '- 7·0 - '8·4 .:....12·0 "- 6'8 - n·2 I'U 4·2 5·8 n·4
Augus~.. ;.... .;. 'I- 15·8 + 0·0 1·0 n·4 -13·0 ~ 14· ~ -15,8 '- g·O '- 5'(i ~F·l '- G·8 7·u 8·8
~cptember . ... + 17·8 + 17·0 0·4 8'4 -'- 13·0 ~20'0 - 1ll·8 - 13,8 -IO·G -11·2 '- IO·G -13'0 4·0
October .... .;; + :{2'6 + 15·3 + 4·8 -11·6 -In·8 -:'- 2,l·4 -25·0 ~ 17·8 ~ 18·0 -15,0 - !l·G -14'8 -10·4
NO\Tember ... + 24·2 + 10·0 + 3·6 I .:.... 17'0 -30·0 '- 11·4 -35·6 '- 24'0 -,' 22·8 - 21·0 - 13·0 -10·2 -10'0
Dece~ber ... + 2",4 + 20·8 -+ 4·4 - 13·G - 28·1 -30,0 ~ 27'~ ~ 21·2 -24·8 _ 27·4 -30·G -30,8 -16'4

" -
.

1

1913.

Januar)' + 25·2 + 5·2 + 7·0 - 5·6 -18·G -16,0 - 18·0 - 20·2 -25·8 '- 21'0 - 25·6 -10,0 - 21-4,
:Fcbru~ry ." ... + 18'0 + 10·4 -14·8 -18'0 --,- 21·2 - 23·0 ~ 21-4 - 17·G .~ 17·4 '- 13'0 '- 11'8 -11'0 - 7·2
March ... ... + 20·6 + 10·2 1-4 5·8 _ )4·6 -16,0 -17·2 -' 15·0 -1J.4 -21,8 - 17·G -H'8 - U'8
ApriI... ... ,;;. + 8·4 + 4·4 3·6 + 3·0 2·2 0'0 '- l-6 + '0·8 'I- 1·0 + I·G + 2·2 -11,8 -13·0
May ...... + 9'0 + 1·0 2·0 7'0 7·2 8·6 4·6 3·0 2·8 4·0 2·4 - 7·2 - 2·u
June....... + 6·4 + 3·4 + 3·2 1'0 3·0 4·8 4·8 3·0 3·0 3·8 5·2 -10,2 -11-6
July...... : + l-4 + 1·8 + 0·8 5'0 6·4 5·6 4·0 5'8 4·2 3·2 4·0 - 9·4 {j'4

Two years.

January ..... .... + 25·2 + 5·2 + 7·0 - 5·0 -18·6 -16·0 - 18·0 - 20·2 -25·8 - 21'0 - 25·G -10·0 - 21-4
February + 18'0 + 10·4 -]4·8 -18'0 - 21·2 - 23·0 - 21'4 --,- 17·6 -17-4 -13,0 - ]],8 -·1l·0 - 1·2
lIIarch

'"
::; . + 20'6 + 10·2 1·4 ...... 5·3 -]4·6 '- 16·0 -' 17·2 '- 15·6 -1l'4 -21'8 -17·n - )4'8 - 0·8

ApriI.. .... ... . - .. . + 14'7 + 8,8, 1·2 :0; 2·4 - :8·2 '- :7·0· 8'2 ~ -5'0 5·6 6·2 {j·4 -13'6 '- 12'5.,

May ...... .. ; ::.. + 10'5 + 3,7.' +" 1·3 - 6'8 ~:::9'8 - .8,3- 8,3 - '7·,] 7·5 6·0 - {j·1 7·8 4'8
.June....... ~ ..... + {j·o:. + 3;1- + 1·6 :=.. 3·4 "':A·o -'"'·'15'3' 4,8 --- 4'7 3·8 4·4 - 4·3 6·7 - 5·1
July....... ... + 7'3 + (i·G + 4·0 ::... - 2·5 ~'6'7 - 7·0- 8·0 _ '{j'3 6·7 5:4 _. 4·1 7·6 7'0
Augugt.... ... +,15'8 + G·O 1·0 - n·4 -' 13·0 -'i4-4 -is'8 - 8·0 5:G n·4 - {j'8 7·6 8·8
September + 17·8 + 17·0 {j;4 ...... 8'4 - 13·0 -20'0 ~ IG·8 - is'8 -10,6 - 11·2 -10,0 ·-13'0 4·0
Octo~er '" + 32·6 + 15·8 + 4·8 -11'0 -In·8 ~ 24·4 -26,0 '- 17·8 - 18·{j _lii·O -ll-O -]4·8 -10·4
November ... '" + 24·2 + 10·0 + . 3·6 - i7·0 ~ 30·6 -11·4 -35,6 - 24·0 - 22·8 ~ 21·0 -13'0 -10·2 -10·0
December ... ... + 25·4 + 20·8 + 4·4 -13,6 - 28·4 ~30'0 - 27·2 - 21·2 - 2,l·8 - 27·4 -30·6 -30,8 -16·4

,

Year. ... + 18·2 + n·8 + 0·2 8·7 -15'8 -15·2 -17·2 -13·5 -13·4 -13·5 -12·4 - 13·0 n·ll
'Vinter .;. + 10'1 + 4·8 + 1·5 5'5 "- 8·8 - 8·8 -' 9·2 - {j'7 - !Hl - {j·3 ...: 5·3 - 7·2 6·7
Equinox

'" + 21·4 + i3·0 1·0 7'0 ~ 14·0 -'- 16·8 -'-16'8 - 13·0 -0 1l.5 .....: 13·5 -11·5 -'1,1,0 1l·2.
Summer '" + 23·2 + 11·6 0·0 _ i3'6 - 24·7 -' 20·1 ~25'6 -20·8 - 22·7 -20·0 -"20·3 -17·8 ~ 13·11

,

Winter; 1912:.1:., '" + 12·2 +.'6·7 + 2·7 -' '5·5 n·n - 1l·2 -11-1 - 8·3 7·11 ....;;.' 7·5 _. 6'1 - fl·g 6'0.. 11113. ... + 5·6 + 2·1 + '0·1 4'3 5·5 - (1·3 - 4·5 - 3·11 3·3 - 3·7 :l·ll 8·9 '- 6·11
2nd Eqilin{)x , .: .• -..... + 10'1l + 1l·9 - 1·6 -'- 5'7 - 12·5 -16·1 -16'1 -ll·{j B·n '- ll·O --' !l-4 - 13·0 n·3 ;
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Hour· G.:M;T.A.D.14. 15.

Ie.
,Declination. _Qiliet .D{tys. a.M.T.'
-.------,-----,-'----;j7f-----,-,--_ _,_-,_-,~_,_-_,_____:,__,~._,_-,__--------'

I l~f 1 17. I' 18. 10. 20. 2i. 22. 23. 24. I Range. I

,.' .;

I 1/
1912., , ' , , , , ' , - , , ' , , , , ,

-10·6 - 1·2 0·0 + 0·6 + 5·2 + 6·0 + 8·0 + 13·4 +22·8 + 25-4 +'26·0 41·2 il-86 April; -"- 3·0 + 0·4 + -2-4 + 3·8 + 3·2 + 4-0 + 20·0 +10·2 + 7·0 + 1Hl + 14·2 32·4 8·27 May. · . · .
2·4 + 0-4 1·8 + ·3-2 3·0 -1·8 6·8 4·4 + 0·2 + 7·4 + 3·0 i4·2 4·02 .Tunc.- - + + + +

- 0·6 - 3·0 + Hl + 4·4 + '5·0 + .004 + 7·2 + 2·4 + 6·8 + 6·4 + 8·0 25·2 0·02 .July, .,
- 1-4 + 1·4 + (0 + -:J-4 + '2·4 + fi·2 + 5'0 + 11-4 + i5·8 + 18·2 + 16,4 34·0 8·57 August. · .
+ 1·4 + 0·2 +.0·0 + 1·8 + 8·8 + 7-4 + 4·6 + ·9·2 + 9·2 + iO·2 + 21-2 41·2 10·03 Septem ber; . ' ,
- 8·2 + 1·4 + 0·8 + 0·2 + 2·0 + 4·2 + 0·8 + 1l.8 J + 22.0 + :Jl-4 + 41'6 66·0 H·09 October. · " !

- 7-4 - 2·0 -1l·8 - 2-4 - 0·6 + 3·6 + 21·2 + 25·4 I + 34-6 + 52-4 + 46·2 88-0 18·40 Noyember•. , ,I

-12·4 - 6·G - 5·6 - 1-6 + 0·4 + i4-4 + 32'6 + 39·2 +40-6 + 58-6 + 42·0 'S0-4 23·12 December:",

1913-

~ 13·8 - 5·2 - 3·6 - 1'(; + 8·6 + ·3·4 + 20·2 + 25·6 + 40·6 + 46·8 + 32·6 72·6 ji·94 Ja.nuary. · .
- 5·4 - 1·4 + 0·8 + 1·6 + '2:6 + .6-·1 + 10·0 + 25·4 + 31·8 + 41-6 + 34-4 04·6 15·26 February."
- 4·2 - 1-6 + 5·6 + 4·2 + 7·6 +' 8·2 + .7-(1 + i5·2 + 20-4 + 28·4 + 22·2 50·2 i2'58 :March.
- 7-4 - 4·0 - 2·0 - 2·2 - 2·0 - ,0·2 + 2·(; + 3·6 + 2·6 + 10·4 + 11'8 24·8 4·27 April. - .
- 0·6 - 0·2 + 3·4 + 3·6 + 1·4 + '3-6 + 4·2 + 3·4 + 7·2 +' 7·2 + 8·6 i7-6 4·37 May. 0-.

- 4·6 - 0·2 + 5·4 + 3·4 + ·3·0 + 3·4 + -4-8 + 7·0 + 3'0 + 6·8 + 7·2 18·8 4·67 June~ · .
- 2·8 - 1·8 + 0·6 + 0·6 - .'0·4 + 3·4 + ·:H + 7·0 + 12·8 + 15·8 + 1l·0 25·2 4·90 I' July.- - .

-Two yeari.

- i3·S - f)·2 - 3·6 - 1-6 + 8·6 + 3·4 + 20·2 + 25·6 +40·6' + 46·8 + 32·6 72·R 17·94 ,January.

- 5·4. - 1·4 + 0·8 + 1-6 + 2·(; + 6·4 + 10'0 + 2,,-4 + 31·8 + 41·6 + 34·4 G4·(j li)·26 February.' .
- 4·2 - 1·6 + 5;6 + 4·2 + '7-6 + 8·2 + 7·6 + ifi·2 + 20·4 + 28-4 + 22·2 50·2 12·58 l\!areh. · .
- 9·0 - 2·G - 1·6 - 0·8 + 1·6 + ~·9 + fi·3 + 8·5 + 12·7 + 17·9 + 18·9 32·4 7·54 April:
- 1·8 + 0·1 + 2·9 + 3·7 + 2·3 + :)·8 + 12·1 + 6·8 + 7·1 + 9·4 + 1l·4 21·9 (\·23 :i\!ay.
- 3·5 + 0·1 + 1·8 +. :J·3 + 3·0 + 2·6 + 5·8 + 5;7 +f 4'0 + 7-1 + [)·4 12·8 4·20 ,Tunc~ · .

-' + 11;1 19·i- 4·7 - 2-4- .+ 1·1 + 2·5 + 2·3 + 4,,1 + 5·3 + 4·7 Jr 9·8 + fHj 5·75 _July. · -

- 1-4 + 1·4 + 1'0 + 3·4 + 2·,1 + 5·2 + f)·G -+ 11-4/4- 15·8 + 18·2 + 16·4 34·0 g·fi7 AUgllst.
.+ 1-4 + 0·2 +' (J·O + 1·8 +,'8·8 + 7·4 + 4:0 + 9·2 + 0·2 + 16·2 + 21·2 41·2 10·63 September•.

- 8·2 + 1-4 + '0·8 + 0·2 -t·2·0 + 4·2 + 0-8 + 1l·8 + 22·0 + 31·4 + 41·6 66·R 14'09 October.
- 7·4 - 2·0 -11·8 -- 2·4 - 0·6 + 3·6 + 21·2 + 2fi:!;' + 34.:0 + 52-4 + 40-2 88·0 '18'40 Novemher; .
-12,4 - (j·6 - 5·6 - 1·6 + 0:4 + 14·4 + 32·6 + 39·2 + 40·6 + 58·6 + 42-0 89·4 23-12 December: .

I

- !'H) - 1·1 - 0·1 + 1·2 + 3·4 + ;')·5 + 11-4 + 1:,·7 + 20·8 + 28·3 + 25·2 45·5 1l·64 '. Year: · .
- 2·9 - 0·2 + 1·8 + 3-2 + 2·5 + 4·0 + 7·2 + 7-l + 9·3 + 1104 + 10·7 20·6 6·13 Winter. ..
- 5·0 + 0·9 + 2·9. + 1-4 + li·O + 5·7 + 6·1 + 1l·2 + !G·l + 23·5 + 26,0 42·8 H·lO Equinox. · .
- 9·8 - :J·8 - 5·1 - 1·0 + 2·7 + 6·9 +21·0 -+ 28·9 +-30·9 + 49·8 + 38·8 75·4 -18'32 1 Summer. · . j ..

I

..

- 3·4 - 0·3 + 1·0 + 3·6 + 3-4 + 4·0 + 10-0 +7·0 + g·O + 10·8 + 10·6 23·3 · 6'7,i Winter, 1912
- 2·7 - 4.(\ + 3·1 + 2·5 + 1·3 + 3·;) + 4-l + 5·8 + 7·7 + 9·9 + 8·9 18·8 · 4-58

"
1913: ..

- .4-6 + 0·5 + 2·{) + 1·0 + 4-l + 4.9 -I- 5-4 + 10·0 + i:l·6 +21'0 -I- 24'2 :m';l · 9-09 ?nd Eqnino:,,;:. -

I J ,
/'

,

..
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AUSTRAI,AISTAN ANTARCTIC EXPNDITION.

TABLE XXV.-;:-Diul'llal Illequal~t.y .of Westerly

____H_O'_Ir_G_.M_._'I•• :,_.~l_·__L_O__+-.-..--'--,l-.-,-"-_0._-,-_,,_, 7_'_-,-_8_._!-_'_.l'__ I,__.!~n'_-,;-_I1,---,:-_1_2_. --!_~I __
1912.

April
:lIay
Juno
,July
August
September
Octobcr
November
December.

+ 42-4' + ~:I'O

+ 52,4 + 30,,1

+ 15·4 + :JO·2
+ 41·2 + 27·0
+ 51·0 + 02·2

j 1. .. + ,,7·2 + 44,0'

+ IQ·O + :14-8
+ OH + 85·6
+'5 \,G +28·0

+ 2il·2
+ :1·0
+ ]:,·0
+ 13-4

+ 24·2
-!-.28·8

+ 2:J-G
-I- 77·2

7·4

+ ]()'4 - 1:1·4
",0 - :1:1·4
0·4 - 7,0

+ 0·4 ,-12·2
+ 2·0 - 1,1,0

+ 10·8 - 1·0
+ ,,'2 - \4'0
+ 20·0 + 5·0
- 23·4 I "_ 3;"'),2

- ~J[)'2

':- 4:1'4
-2Hl
- 21·2
- 20·2
-:?:").()

- 462
-10'4
- 52·G·

- 40·6
- ,,:J·2

- 20·2
- 34,0

- 48·0
-4,,·8
- 63·6
- "g·S
-,,0,4

- ,,0,2 - 66·6

- 68·4 -: 4i!'2
- :1:1·8 - 40·4
- :3;")·(l :- 28·2
:- :19·2 - ,14·2
---:<1;'·2 -;')7·0
- ,,1·,1 - 92·4
- 8H\ - 93·6
- 07,4· - 04,·4

-4S'0
-47'8
- 2;")'2

-44"8
- ;")7·0

- 6.9'0
- HZ·Q
-.f12·G

-_ 67'8

-()~·o

-.:')7·0
- 43'8
-H'4
- 48·0
- 01·0
-74·2
-R2·(i
- O(j·S

...: ,1,,·4

-:)(Hi

- 41·8
- 37·(i
-57,6

:- 47·0
-7:':;'4

- 80·2
-,(i(Hi

"
-1U·2
- ·4·S
-:1:1·2
- :1!l·8
-49'4
-: :12·,';
:- 04,·8
---: 7,"),4

- 41·4

1913.·

January
February
~Ia.rch ..•
April

. lIIay
Junc..

July

+ 52·0
+2%
+ 2:1·0
+ 18·2
+ 2R·2

+ 10·8
-,~ 17·;)

+ iO·2
+ :18·0
+ 11·2
- "2·,1

+ Ii'S
+ ll'O
+ 17'2

+ :13·0
+ 51·8
+ 1l·8
+ :1·0
+ 1'2

+ 'l • .,., "

+ ll'~

+ 9'8
+ 38·8

6·0
8·0
!I'O

1'4

+ 4'8

-13,0

+ !l·8
- 12·8
_1",4
- Ifj'B

7'0
- 4'0-

-\<1,4

-18,4

-:l0·(j
.:.... 2g·0
- 22'0
- l4'8

8'0

- :lO·2 - :1!'Hi - nO·G
- :J8·0 - 65·0 - "",4
- 53·6 - r,o"1 -: :l!l·4
- :1l·0 - 2G·8 - 28·8
-37'4 -41'8 -45'2
- 22'4/ - 24'4 ....: ~3"~
- 17'4 I - .:!3·0 - ~3'2

I .

-.'fin·4

-4!l'0
:- :19·1;
-44'2
- 3g·~

- 24'2
-20'0

- 7S·0 1- 85·6
-42·4 -H'O
- 3G·(j - 3(Hi

- 22·8 - ~G 0
-2i1'<l -:lO'(j
- 20·(j - ]g·O

-- 10'2 - 30'0

- 7J.4

- 28·4
-28·(j

-: :19·2
- :1,,'4
-10'4

-: 33'8

Two Years.

Janua.ry
February
March ...
April
May
Juno
July.
August
Scptc.mbcr
Octobcr
November
Deoember

+ 52'0
; ~

-\- 2!1·0
+ '23·0

;:..1 + :10·3

+ 40·3
+ IH
+ 29-l
+ 51·6

... + 07·2
+ 100
+ 07·4

+ "loG

+ 10'2
+ :lR·O
+ 1l·2
+ 10·3
+2<1-1
+ 20·il
+ 22-1
-:- fJ2·2
+ 44·0
+ :I'l'P
+ 85;6
+ 2R·0

+ :J:I'O + 9'8
+ 51·8 -,- :l8'8
+ 1l·8 0,0

+ IG·I + 4·2

+ 2·4 1- 7-:l
+ \H 1- O·g
+ 12·:3 -I- 2·11
+ 24·2 + 2·0
+ 28·8 + ](;·8
+ 2:1 D .+ ;;'2
+ 77·2 -I- 20-u
- 7·4 - 2:1-4

-1:1'0

+ !I·8
-12,8
-14,4

- 24·(1

- 7·:J
- 8·4
-14'0
- 1·0
-H'O
+ ",0
-3;"j'2

-.14'4
-18'4
-:10·0

- :12·7
- 1!!·4
-]4·0
-2(i·2
-2;'H1
-·4(i·2

-10'4
-...:.. 52·6

- 30'2 - :lg·O
- 38·0 - 65·0
-- 53·6 - fiO·4
- :10·1 - 41,,,
-- 4.")·3 - 55·1
- 24-:1 - 2g·1
'--~ 2fi·7 - 2f/·:l
..:... 48·0 - :)i)·2

--15.8[- 45·2

- ~:Hl 1- ii,l'4-
- vn·~ -S.Hi
- ,,0,4 - G7·4

-50'0
~ 50\·4

- 30·4
-4·7·7
- 47'2'
:- :n'·()
-2,,·7
- 44·2
~ r.i·O
-'92·4
-93,6
.- 64,4

-fiG'4-
-4fl·(i
-:lg·O
- ,10'1

- 4:1'5
i... 24.7

~ :-~2:7

- !i7'C

-69'0
- 92·0
- fl2·(j

- 67'8

-7S'0
-42·4
-:-HHi
- 42..~
-4:1·2
-32,2
-:lO·:1
-4S:(j
-(j1:0

-74·2
- S2·()

-(jI;·S

-85'6
-'44·0

- :lG·O
-:1",7
- 4:1·1;
- :10·7

I-:I:I.S
i-57·6
-47·0
- 7:")·.. ~

-80·2
- fiG·n

-71'4
-28·4
-·28·n
-- 29,2

-·20·1
- 21·S
-36,8
-40'4
-:12'8
-(H·S

~ 7"'4
- 41·4

,

+ ,,·0
.+ 1:1'0

- 41:7
-:12'0
-:l8'9

- ri:1:1
-41-4
- 48·7
:-.69,3

- 55·9 -,ri:1'2
- :~n'!i - :JR·G
:..... 61-7 - ,,::·0
- OG:(j· - '(17,4

- ,,4,0

-:H·2

-"9·1
- Qij:7

- ·1g·7
-:182
- 47·1
- G:1·9

-:- 4:J'9
:- .1,;'8
- 49,S

- 40·1

- 27 ..1
- 2:~'2

-:1:1·0
- 2;"!·t)

- 10'9
0·8 - l:l-G

-10·"
- 8-,")

+ 2:1·0 + ",7
+ 12·0
+20·1
+- :l8·8

-+ ~13'2

+ :I~':I

+ 2",2
+ 42·]

-\- 38·0
+ :1.1·,;

+ 30·:1
+ ;,0·1

Year ...
"tinter
Equinox
Summer

,

/.
t

Winter, 1912 ...
lil13

2nd ~qninox '"

."; +: 40,2

'+ 18·7
.... ~ ~7'2

-\- :17·"
.+ 1"·,,
+ 22·0

+IH
-I- :;·2

+ 10·8

- O·(j
2-1

+ 2·0

-;-'.1 0,8
- g·1
-IO'S

- 28·7
-14'9

:- :l2'9

-40,:;

-,25'7
- 48·7

-44'2
-2!)·7

-4:h)

- ·10·" I :- 4:1.7
- 30·6 - 28·0
- 54',1 -' 61·2

-48,4
-22·1
:- 48·7

- 4:1'4-
-2n·7
-40-:1

- :11·8
- 2n·,")

- 41-4

..



TERHESTlUAL MAGNETIS1\I. ,'_ -.223

.Declin:.ttion" Disturbed. Da)'s. G.1\'1.T.

H. 15. 16. , I 17. 1S. 1D. .1 :W. ~L
.).)

~:J. :!! • I' lLl;lge." I A.D. HOllr G.:\!.'1'• ~

.

; 1912.
~

-1-0 + 2-0 + IS-0 + B'(J + 2(J'S + 3'),') + 41-<1 + 3S·2 + 3LHi + 3S·S + :H-2 103'(J 32·5U April;..
4,,1 3-U + 2-,1 + 5·0 + I·S + 23'l; + 37·2 + 43·2 + 90·4 + 73·0 + UO-O 15S·S 35·U2 ;\lay.

-:H·2 -13·1) - iJ·2 + (J"1 + IJ-O + lU,,[ + 35-4 + 56·4 + 52·(j + 3li·U + 41'0 100·2 2li-'lU JiUIi~.
-2j·O -.l7·~ - [j·O + 12·2 + 1')'''' + 17-0 + 3U-g + 53-8 + 31·4 + 50-S + 47'(J ~S'U 28·70 July.
-35,2 -- g·S - IU·O - S·4 + 15·0 + 13-,1 +52'0 + ,17-8 + 40·8 + UJ-U + 75·2 132·8 3i·il August.
-12'8 - 8·2 - U·2 + IU·4 + 20·2 + IU-li + 32·G + 77-6 + ·n·u + 32·U + IU·O 14U·U 3·1-48 September.
-3G-U - 13·0 + 13-0 + 23·S + 53-0 + 3,)-01 + 41-0 + 7J-0 + U5·8 + ~o·o +110·6 203·0 51'U2 October. ','
- 50-8 - 31·0 - :hl: + :.a·s + ·10-2 + :n·2 + 43-2 + 5U·O + SO·4 + Sl-4 + 3J·0 17!)'2 55·US November.
-32'0 - 20·2 -12'4 tJ·(j I + 21·0 + in·,! + Uli-U +8H + UU·(j + i3i·6 + 1)(j'2 205·fj 52·12 December. fI

\

,.,.,.
,
'.

1913. e',
- 33<; - 10,,1 + 2[-0 + 2lH5 + .::::O,tj + 34·2 + 43·2 + 65·3 + 47·2 t 5:)'u + 43-0 100·8 ·1(J·3i J <u~U<1r'y~ (

-20'U + -1·2 '+ 11·3 + lU·:J + 22·,:1 + 18-4 + 21J·(; + ao·,! + 10·2 + lU·O + 21-4 1Ili-S 3(J-1I February.
-15-4 - U'U - ·]-8 + lU·2 +B-2 + 33-0 +']~-O + ()'J.9 + 62-6 + .47·8 + :JU·2 1IU-2 3(J'1i l\Iar(;h.
-22·2 - fl'G ~ 3'(J + ·]-8 + 21·3 + 33-0 + 35,,1 + 45-4 + ;j1·U + 55-2

I

+ 31·U UU·4 2:j'4G '11. pril.
-2H - 13·2 + 18·0 + 18·2 + IS'S + 2,1,0 + 3;j·4 + 'lU··U + 51-8 + ,12·2 + 4<1·3 U7·ij 28-S7 ~hy.

---, U'U 2·2 + 0-2 -I- 2·2 + 1),0 + 18·J + 23-4 + 2U·2 -I- 39-2 + 23'0 + 15-0 li3·0 15'0-'; JUIlO:
:~·.t.

-2~H;' - 5·2 4·0 + 10·0 -I- ~O'2 + 13·4 + 18-2 + 23·2 + 23·0 + 29-3 + 21·0 U3-U 17·S8 hly.
;,

i i Two Years.

i
:W·L.i 30-li 31·2 43,:t 65·2 ·.I~·O 150·8- 33·U -10·4 -I- 21·0 + + + + + + 47-2 + 5U·lj + 40·37 ':J~lluar)'.

.c.. 20.li + 1·2 + 11·8 + 19·2 + 22·4 + 13-4 -I- 20'U + 30,,1 + 1~-2 + lU-(J + 2H 1IU· J 30-11 ll'ebruary.

- 15,,1 u·t) - 4·S + IU·2 + 1,1·2 + 33·0 + 4U·0 + (j~.:! + 62·6 + -ii·S + 29-3 1I1i·2 30·17 March.
- 13-4 1· :; + 7·5 + ~h!: + :n';1 + 33'li + 33·4 + -!l-3 + ,15·u + 47·0 + 32·U U4·7 28-37 April.
-15-[ 8·4 + lO,:! + 1I-U -t; lO·a + 23·3 + 31i·3 + 4i..l + 71-1 +- 57-:'; + 52·-1 12(j'2 32-25 ~lay.

-1tHI 7-1)

I;:
1·5 -1' . :1';) + 12-5 + 17-[ + 2!.hl + 'JI -:J + 45·1) + al·l + 23·0 7S·1 :W-7B ,June_

- 27-:'} - 11·5 -1-5 + 11·1 + l.~j·~ + 15·2 + 27·5 + 41·0 + 2i·2 + -WoO + 31-U 77-1:3 23·2U :July.
.- 35·2 - S-8 i, lli·O - 8-,1 + .15·0 + 13,,1 + 52·0 +,.17-3 + 43-S -I- UJ·U + 75·2 132-S 3i·il August., '" "

-12·8 - ~-2 D·:! + W·l -+,.:,2,9'2 + lU-O + 32-U + 77-6 + -H'U + :l:!·fj + IU·O 140'U 3'1'-18 September.
- :J,j-'5 - IHI + U:-O +2:J'8 +53'0 + 3~-4 + H-li + "D'O + U5·1:3 + U(J·(J +110·6 203'0 5L·1)2 October_

-50·8 -:lI-(J --:1-4 -I- 3'1-S + 40-2 + 27·2 -I- 43-2 + 5D·O + 80,,1 -I- 81-4 + 3J-0 170·2' 55-u1:3' No\'ember.

- 3% - 20·2 - 12·4 - 1)-0 + 21'0 + 37-01 + litH; + 88,,1 + UU-(j +137·3 + Ufj·2 203·Lj 52·12 Deccmber.

-25'S - W'O + 1·2 + 13·2 + 23·1 + 2li-(J + 41·U + 5G·S + 57·2 + 59·0 + ,lS·4 114·\l 35·52 ·Yc:l~r.

- 23·7 - J·I 3·0 + :l-J + 13·5 + 17·5 + 3U·3 + 41,,1

I: 47·(J -;- 48·3 + 47·4 8U·7 23'(JI Wintcr_
- 1!)'3 - 7..[ + I·U + I i-U + 2i·2 + 31·1 + 41·1 + 65·1 U2-U + 51-3 + 47·D 12U·S 3;j·SI Equinox.
- 34,,1 - 15·1 + 5'0 + 17·7 + '28,5 +- :W·:3 + ,15-u -I-

OO-i.[
+ OI·U + 74·l + 4U·U .1-13,7 43·01i Summer.

I
(

- 22·3 -IU-\l 5..1 + 2·2 + 12'0 + 17-7 + 40·3 + 51·5 +54-;; + 56·2 + 55·S 104·U 31-83 --Winter, 1!112.
-2l'!) (j.l) + 4·7 '+ 1(J-j' + 15-0 + 18-0 + 25·7 + 33·7 + 33·0 + 32-:1 + 2li·!) US·G 20·3li· /"i. 1!1l:1,

"- 21-5 - S..l 1'0 + IU·S 27-3 + 32-0

I

+ 40:,1 -I- 65·0 + U4·4 + 5n··! + 017·0 12j·2 34·JO . 2nd Equinox~



" 224 'AUSTRAL.A!SIAN ANTAROTIC EXPEDITION.

Section 7.-Horizontal Force.-The H diurnal inequalities, as may be seen on
comparing Plates XII and XIII, are l~ss regular than those for D. The daily minimum
in Table XXVI app~ars at 14 h. in the inequalities for the year, winter and equinox, ,

, and in 9 months out of the 16; January, 1913, is the only month in which the value­
at 14 h. is n~uch above the minimum., The hour of maximUlll is much more variable.H '" . • ' .. , , • , '\

In individual months it seems almost a matter of chance ;1t what hour it presents itself
between 11 p.m. and 6 a.m. In many 1ll0liths there is a niarked tendency tow'ards
two maxima; one near midnight, the other 5 or 6 hours later. T4~s apPl3ai:s even in
the diurnal inequality for the year, where the value 12'6y at 0 h. is 'exceeded by the
value 12'7y at 6 h, The phenomenon is specially conspicuous in the ~unllller mOllths~

The winter and equinoctial inequalities show little, variation in the value between 1 h.
and 5 h.

The range is ulldulysmall in August, 19J3, for the same reason a~ in the case of
D. The reduction in amplitude in 1913, as compared with 1912, is small iIi l\iay, but

'in the other months is similar to the reduction already described ill D. The illaxinllun
is dearly at midsummer, probably in Degember, the minimum at midwinter. ,July
has a slightly smaller range than June in both years in Table 4:XVI, and in 1912 in
Table XXVII"but in 1913 the June A.p. is the smaller in both tilbles, and t4e Ju~e
range the smaller in Table XXVII. The excess of the summer range over the
equinoctial range is small in Table XXVII, and almost evanescent in Table' XXVI,
and in Table XXVII the equinoctial A.D. is actually the larger. This does not,
however, hlean that the forces causing the diurnal inequality are as large in the
equinoctial as in the summer months, but that the hours of occurrence of the n1aximum
and minimUll1 in J l1nuary differeq so much from those in February and November
that there was considerable cancelling out in the seasonal inequality. The irregularities
in January may be ascribed to the redueed nU111ber of days' record available, the first
half of the month not being' represented. The absence of data for December and the
first half of ;fanuary, ,the time of year when the c\iurnal movements are presumably
largest, would naturally tend to reduce the range of the SUlnmer inequality.

In the quiet day I-~ inequalities in Table XXVIII, the hours of occurrence of the
maxinmm and minimum in individual months show great irregularity. Even the
seasonal inequality curves in Plate XIII are far from smooth. Many of the individual
months show two maxim[L and, 'two minipla, witl1 a few hours only intervening in
either case. Even in the diurnal inequality for the yertr there ~re maxima at 15 h.
and 20 h. CUVI.T., with intermecliate lo\ver val~es, and mil1i~na at 2 h. and 7 )1. 0.1\'1.'1'.,

,with intermediate appreciably higher values. Thes!OJ phenomena are not improbably
accidental, as they are largely due to the contribution from the summer months. The

,summer curve in Plate 4:III is a testimony to tlte irregularities at tll[~t season. '('he'
January contribution was particularly irregular; Owing to lael( of traee for the first
half of the month, only one of the real intefnational quiet days was ava~lable. One pf
the substituted days, the 22nd, with an international cha~aeter of 0'4, showed



I '. . ~. ,

considerabledisturl;Jance in Adelie Land, and it might have been better to be content
with 4 or even 3 quiet days. The seasonal influence on the amplitude is exceedingly
conspicuous in Table XXVIII. . The range and A.D. in July, 1912, and_in May, June,
and July, 1913? \vauld not be large for astatibn m'teiriperate latitudes.

,
. The disturbed day H inequaliti~s in Table .xXIXshow gre~tirregularity in ~h!! .. ,!

• . . J ..'; .," .•• ... .• • •..•

incidence of maxima and minima in individual months, but not more so than did the ",;\'.
quiet day iliequalities~ The tendency towards two maxima separated by a few hours'~:',;:

.of lower values is particularly prominent in the summer months. . !tis aconspicuous;,,'
feature iiI the sumnier inequality in Plate XIII, where it is maiuly due to the 'contributioll's';";:
from November, 1912, andFebrua~y, 1913. As with ri, the annual variation in.th~·,:'
amplitude, though well ma~l~ed, is n~uch smaller fcir disturbed th~n fo): quiet days. :For
the ratio of the summer to the winter amplitude we find from Tables XXVII, XXVIII
anci XXIX- ','

Quiet days
A..ll day!>. .. ..

.Disturbed days

.'.1.:.: "":""

66~4-·2F

"',

... '

! '.'
...

,.
i ~ ['

Range: A.D.
... ' . 3'3 2·9

"... ... ... ... 1'7 1'6
.... . ·-i .... .. , ... ·1'3 1'2

.-

.' .

, '

. '. r

. , . . .
•• " ! .

"0' '-<

:.','" ','.•..

.':

, .,



,AUSTllALASIAN AN,TARCTlC ,EXPEDITION.

• 'rAULB XXVI.-Dium:.11 lllequalityo£

l~l.· \. 11. I SOOIl. \ 1;1,fl.··8.- 4.s.

I

I,
"

, y , y y' y y y y y

15·2 + 16·4 + 13·7 -I- 13-4 + 10·5 + lU'o ,+ 3·2 + 3'2 - 1'0
_.

7'0 - 5·3 -18'~

n'2 I + 8'0 . + H·U +H·2 +.12·0 + 0·4 + 3·3 + 2-0 - 3-4 - 13·0 - 9·7 - 11-6

10·8 + 8'0 + .9·n + lU'9 + n·2 + 8·0 + 7·5 - U·1 I - 0-2 - 8-5 -13·7 - 12·5

10·!) + 7·8 + I,U'4 + 9'21 + 7·8 + 7-4' + 5·n '- u,ol- 5-0 - 7'9 - H·I -12,4

15·3 -+ 18·5 + 17-l + 14-4 +,14·,1 + 13·7 -I- 8·3 - 1·8 - 8·1 - 14,,1 - 2U·4 - IS·8

12·2 + 14·u + 13·8 + 14·4 + 12·2 + 16·8 + 18-1 + H·3 + 3-1 -12,4 -19,9 - 30·9

18·7 + 18'0 + 21·0 -!-21·2 + 16·2 .+ 14·7 + H - 4·1 ' - 8·4 -16,5 -17,8 -17-l

12'U + 12·5 + 16·0 '+ 22·U + 28·6 _+ 27·8 + ~9'5 + 8·8 -I- lo·n -Ii),!) - 28'0 -,30'6

.

14·3 + 13-4 + 7·2 + 10·6 + 8·5 -I- 15·1 + 13-'1 -I- 3·4 - 3'~ - 3-6 - H -I- 8·1

9'9 +. 7·3 .+. 5'0 .+. 10·3 .+ 15·2 +. 14·3 + 9'8 + 6·5 + 2·5 - 1·5 - 6'0 - 9·8

lU·5 -I- 8·6' + g·1 -+ 9·8 + H·5' +, 9'5 + 10·4 + 5·3 - 1·0 - 2·9 ~ 10·4 ~ Hi-!

10'0 '-I- 9'3 '-I-' 9'3 '+, 7·6 +' 7·7 + 0·4 '-t-' 4·2 + 2·7 - 1·8 - 0·7 - g·o' -13,1

5'0 ."'-, 9·1- .+. 8'0 ,-I- '8·4 T 7·7 .+. 3·3'. .+ 5·1 + 1·3 - 2·7 - 5·7 - 7·u - 13·3

5·7 + 5·4 + 4'5 + 6·9 -I- .-0'0 + 4·0 + 2·5 + 1-6 - 2·3 - 7·3 - 7·5 - D·t

8·1 + (j'7 + 4·4 + 4·5 + .1-6 + 4·B + 2·fj + 0·2 - 2'0 - 7·3 - 8·8 - 8·G

3·4 + 3·3 + 3·1 + 4·6 + H + 2·U + 3-1 + 0·1 - 3·4 - 7·0 - 0,·1 - 4·9

4·3 -I- 13,,1 + 7·2 -1- 10·6 -I- 8·5 + 15'1 + 13-1 + 3-4 - 3·3 - 3'0 - H + 8·1

!H) + 7·3 + 5·5 + 10·3 + 15·2 + 14·3 .+ 9'8 + (j'5 +. 2·5 - l·u - (j·o - 9·8

U·5 -I- 8·6. + 9·1 + 9'8 +H'5 + D·G + 10·4 + 5·3 - 1'0 - t·!.) -lU'4 -16,1

2·j) + 12·8 + H·5 + lU'" + 9'1 ~~ 8'5 + 3·7 + 2·U - 1'4 - 7·1 - 7'5 -15,7

7·4 + 8·8· + 9'8 + 9'8 + 9·8 + 4·8 + 4·2 + .2'0 - 3·U - \1·4 - 1;·7 - 12·5

8·2 + 7"-0 + 7·2 + 8·9 + 7'9 + o'U + [)·o + 0·7 - 4-2 - 7-9 -,- lU·(j - 11·1

9·5 + 7·3 + 7·4 + 6·8 + H-2 + (j·I + 4·2 - 0·2 - 4·1 - 7'0 -IO'U -10·5

9·4 + 10·9 + 10·[ + n-5 + !)':1 + 8·:! + 5-7 - 0·8 - 5:7 -10·7 -13'4 -1I·g

2-2 + 14'0 + 1:1·8 + 101-+ + 12·2 + W·8 + 18·1 + 11·3 + 3·1 - 12·4 -19'!) -'- 30·9

8·7 + 18'0 + 21·0 + '21'2 + 16·2 + 14·7 + 4·1 - 4·1 - 8·4 - llHj -17'8 -17,1

2·0 + 12:5 +28'6
(

+ W'O + 22-!) + 27·8 + HHi + 8·8 + 10'!) - 15'!) - 2R·G -30'6

,
1·3 + lJ-l +10·8 + 12'2 + I')·') -+ 12'0 + 8·9 +. 3·3 - 1'3 - 8·7 - 12·3 - 14·4
1,(; ,+ H·I + 10·7 + 12·,1 + 12'7 + 12'0 + \1·3 + 3·5 - u·g - 8·5 - 12·3 -14·1

8·(j + 8·5 + 8·u + 8·8 + 8';1 + (;·3 + 4·8 + 0·4 - 4·2 - 8'9 - 10·7 -)1·5

3·5 I + 13·6 + 13·8 + 14·0 + 12'2 + 12-4 + g'l +.,3'8- ,- II·!) - !)·7 -1:1'9 I - 20-0

2·1 + 11·1 + 9'0 + B·6 + 17:4 +·19'1 + lH +;'.,0,2" + 3·4 """ 7:0 -- 12·2 -10,8

.

..

1-6 + 10'9 + 1H +H·4 + 10'9 + 8'9 + G-2 0·0 I 5·8 '-11·0 -13,7 -13,8

5·7 + 6·1 + 5-2 + 6·1 + 0·8 -+ 3·8 + :1·:1 + 0·8 - 2·7 - u·8 - 7·(; - 9·1

2·8 + 12·8 + 13·3 +-13·2 + H'9 + H·8 + -9·2 +. 3·8 - 2·0 - 9'6 - 14·4 - 19·3

I
'---"

_J_.__.______

-I- 1

+
+ 1

+ 1
+ I

+
+ 1
+ I

+ 1

+
+ 1
+ 1

+
+
+
+
+ I
+ 1
+1

+ 1'3·1

+ 6·1
7- 13·7

:r
+ 14·2 +
-i- 12·7 +
+ 11-8 +
+ H'O +
+ 16·8 +
+ 13·7 t

,+ w·n +
+ 15',71· +

I

I

;"1 + 15·6 T

... + 11-1 .+.
+ .10'7 +
+ 1U·4 '-I-
+ 8·5 .+.
-I- iH.l -I-
+ 7·3. +
+ 2·7 - +

Winter, In12 ..
1913, .

2nd Equinox .

\'

, Two years.
"
.,

.January + 15·6
l'ebmary + H·1
Mareh ... + 1U·7.

April ... + 12·3
May + 10·6

-June + 8·9
July + !H
Augu.t. + n·8
September + 13·7
October + In·9
November + 15·7

"
..'

H month. + 125
Year ... + 12·(; ,
Winter + 9·6
Equinox: + 14-1

. Summer + 1H

,I,:.
: l~~
, ./,

", I,

i'
}.
J..,

.. \
d.~

,'I



,

Ho~izontar·Force.All Days. L:M.T.

TERRESTRIAL UAGNETISi\I. _

14: 15. 10: 17. -I.,;
I

19. 20. 2f. 22. 2~. :!-r. H:m!!-:,. I A.-n. I ,'Hour L,)r:T.
A

I
y, y y y y y y , y y y .y y 1912'<

"

':'-2304 ..:... 23·0 ,-10'9 - B·2 -14,3 -- 13·4 U·7 + 1·0 + II·U +'15·7 + 14·a 'a9'8 ; 11·92 April:
.:- 11·8 - 13·2' - 12·4 - 12·1 9·4 0·-1 -'- 3·8 + 1·1 + "7·2 + rU~3 +:11'9 25·U 8·89 May.
-14,6 - 10·3- - Il-Ij - 12·-1 n·1 - H·!} O·(j + a·o + 7·5 + 10'0 +. g·u 2u'4 :: '8'89 June. .,

.:.... 12·8 -11·2 - 11·0 - 8·2 7·2 -'-- 3·1' '2·8 2·8 + 0·1 +-IO·,\, + 11·6 '24·4 8·08 ,July..

.:.... 25·6 -21·n - 18·1 -N·n !H- 3,,4 0·1 + 1·0 + f)·i. + 14·2 +' W'U 44·1 13·08 , August.

..:.. 20·2 - 21·4 -23,4 - Iii-! - 12·(;- ---'- 5·0 -'-- 1·1 + o·n +- 7·n + 10·2 + 13·2 49·0 n·Oo September.
-28,3 - 27·» -28,8 - \li·2 .- 12·-1 . 7·(r 0·9 + ,n·v + 12·7 + 13·8 + 20·2 fiO·O ]5·56 October.
2-2(j·2 ..:.... 2fH1 - 25·8 - 21·li - 14·3 -'11·1 I -'-- 4·7 "1,3 + 8·7 -f 9·4 + '13·2 59·2 17·1G · N vvcmbcr.,·

I
I 1913...

- iO·2
-

: G·,,,)+ '2·2 - 17·(r - I n·l - 23·;; -25'7 -- It,,3 4·(} + 2·f) + a·1 + 41·3- 10·35 · .January.

- 19-1 - IS'r, - IH - 1,1,8 -'18·2 - 12·7 fj·4. 1:2 + 4,9 + 12·3- + 12·0 34·3 -\0·15 February•.

--'-17-1 --H'li " Ili'O - If)'!l ~ H·7 _ 7·2 - J.;"'} -tl 1·1 +. ri·] + 12·0- + 10·7- 29·1- !/·fjO · March.

---'- w·!) - 16·6- - HH - JO·3 (;,0 ' :J·n - 2·6 + 2'3 + 'li'O + 12·4- + 14·2- 30·8- S·fi:l -April ..

-15·5 1)·2 . - ·u·2 - 4·7 ;,).,j 3 .- - 1·8 + 2·3 + ~.(; + 4·0 + ()'4 . 24·(j 6·33 MR)'... /

~ 10·3 4·6 - 3·7 - 4·6 3·:1 2·rr '1·0 + ')'7 + Hl + 4·n + (1·3 17·2- 4·76 .Tunc..

-'8'8 7·0 - 4,(; -'4·fi 4·4 2·3- 0·8 + '1·8 + 2-f) + G·6· + ;')·2 16·n- 4·n7. .lTuly... ..
-'- - 6-4 a·7 ~ '3·0 -'0·6 I·r, -',','1·4' I·a + ,'1·0 + ,·2·() + ·40 + '4·0 11·6- a,28- . August. :It

- -

",
- '.

-

Two'years;' '

+ 2·2 - 10·2 - 17·j;- .- 19'!' - 23·5' '::'_25'7- - 1,;·3- 4·r,- + 2·n -+: a·1 + n·5 41·3- 10·35' -.Januo.ry.
-19,1 - 18·f) - 13·1 - l,l·8 - 18·2' - 12'7- t)·4 1·2' + ·H- ,+ 12·a- + 12·0 - a4·3 10·15 February. I,

-17-1 - 14·6 - 10·0 H;·:1 - 11·7 7·2 ]·5 + 1·1 - .+ fi·I· + 12·0- + 10·7 2n·1 9:50' .March.~
I-.- '7

- In·4 -19·8 - 16·0 - 12:3 - 10·2- - 8·7 ---'- 4·7 + ']'7' +' R·8- '+ 14·0- +14·2- -~4'0 - 10:22 April..

-13-7 11·2 -n·3 '8·4 7·;'" 2·8 -i- -1·7-- "+ --0·4: ~+.- ()·6-'" .'-t:- n·l- 2,1,3' "7'i}!l .){I\)".- - - - - 4·0 'J.Jl ~i\

-12'4 - 7·;) - 7·7 8·5 _ - '0·2- .:..: :4·n 'C O·R '+ . 2·G: -'+ --4·2:l "+- 7·7,0 ~+- 7:5'j -, 2'1'-3' - ():82 .Junc. ~m,~~

'-10·8 n·1 ""- -7·8 :.... 1),4 --:,1;,8- _----'-';2·7' -~ I·R O·!i:: '+--4'0' '+-8·a" :+- --- 6,44 .T.uly~- 8:'42 .: - 20·3- -- - - TI,.luf;

-16·0 -- 12·8 -=- 1O:f) -=--' 7:7' -' ·fi·1i- .'='=2·~4·· :=i- 0.7 ~+ -1,0 - ''-i'-4·7] ,,+- n·!" :"+-10'3- -- 26'9, -- '8'17 August:~ tJ,'~'lf, -.'
- 26·2 -21,4- '-23,4 - 1:;,1 -'12·6 - fi·O· -- 1·1 -+. n·n· + 7·0' 1+ 10·2·~- '+ 13·2· 49·0 14·00 - · September.

--:;-28·:1 - 27·0 -28·8
,- Iti·.2 - 12,,1 - 7·G o·n +. n·n- J+ ]2·7' .+ Ia·8 - + 20·2 fIO·O- ]i).,,() - October.-- ..

....: 20·2 - 2fHi - 25·R - 21·0 _-'14·3 --'11'1- ~~'4·7 --'" . l·a- + 8·7- '+' n·4- .+ 13,2-- I 1j9·2 17.·L; .NO\·cmber.

-17,0 - 10·2 - 16·0- -13,2 -11·6 R·4- --'- 3·7 + 1·3 - + 0,4- +. f)·i- -+ 11--1- 2f)·;) 10·2,; .II months.

- 16·8 - ll;"( --16·2 -- 1:1·7 - 12·2 n·l· 4·1 + 1·0- + 0·3 . + !).{i + 11·3 2n·:; - lO·a8 Yl'ar.

-13·2 - 10·2 - R·R - 7·7 - -n·2· 3·7- Hi + ·1,2- + ·4·8 - + 7·n + 8·8 22·8 7'22 .\Vi!lter

-22·8 - 20·1) - 21:1 ....:' 14·7 ' ,--"1,1·7 7·1- 2·1 + 4·1- + 8·5 + ]2,0') + H_·a 3i·4 12·17 Equinox:.
-1,1,4 -' 18·1· -·18·8 -' 18·5. ---'-'·l8·7- -16·5- 8·8- 2'4- .-f' 5·5 - +- 8·a- .+ 10·6 - ai,9 12·18 Summer. ...

'-

- 16·2 - ]'~'fi - 13·3 -1I·n ,- '8·6 ·5·0- -:,·1·8- . +. 0·7-- + "f.·ft·· +- 11·0 + 12·2 29·3 -n:03 Winter. 1912.
-10,2 - n·] - 4·4 - 3·6 - :3·7 ,2,0 :1·2 + '1·7 . + 3·0 - +- 4·9 + fi·f) 16·3 4·83 1913.

-21·8 - 20·1 - 21·1 -\4·2 -'10·7 u'!)- - I·:; - + 4·2- + 7·8 + 12·1 + 14·6 '30·4 11:i4 2nd Equinox.



AUSTRALA!SIAN ANTARCTIC EXPEDITION.-} , ..

TABLE XXVIL-Diurnal Inequality of
. " '

12.12.11.10•9.1 8•6.5.
..
3•.I~.1.

A

s

A
11
J

J
F
11
A
11
;r
J
A

o
N

.
~

1~1.2.• \ y' Y Y ,y Y Y Y Y Y Y Y Y Y

April ... ... ... ... - 6·7 - 3·0 -12·2 -21,5 -23,7 -17,9 -1501 -13,4 -14·7 - '10·4 - 2·6 + 5·5 + 14·0

May ... ... ... ... - 9·3 - 9·7 -11-6 -12,.3 -12,1 -13,3 -1I·y -11-4 - 9·3 - 3'y - 3·0 1+ 5·1 + 7'8

.June ... ... ... ... - 7-1 -10,9 -13-l -13·7 -12,6 -10,8 -12·3 - 9·8 - 8·2 - 3·9 + 1·7 1+ . 5·7 + 10'1

July ... ... ... ... - 9·3 - 10.4 - i2·7 -13'0 -13,4 -10·8 -10·4 - 7·0 - 5·4 - 4-l - 2·5 .+ 2'8 + 8'2

Augu~t ... ... ... -12-4 ~ 18·7 -18·8 -23·5 - 24·7 ~ 18·6 , -18,3 -12·6 - [i'l - 2·1 - 0·1 1+ 3·7 + 10·3

September ... ... ... - 6·1 -16,2 -24·6 -' 29·0 =-- 23· i -2H -18,3 -13-l - 7·7 .- 3·8 + 4'6 1+ 6·8 + 10·1

October ... ... .... -1)0) - 20:9 -16·1 -~5'9 -28·0 -29,1 -24·1 -12,2 -1I·y - 4·7 + 4'7\ + 7·9 + 18·4

November ... . ... ... + .2·4 -2;;,9 - 30·3 -31,0 -22,2 - 27·i - 25·3 -18,0 -13,1 -·9·2 - 2·6 + 2·6 + 10'2

I
1913•. I I

January ... ... ... - 3'0 - 2·6 + )0) + 8·0 - 0·9 -14·2 -19,9 -17,5 -28·8 -16,7 -12'7 - H + 4·0

February ... ... ." + 0·8 - 6·9 - 3-l -16'5 -18-3 ':'-15·1 -14,3 -16·1 -;- 16·0 -10,5 ~ 3·7 + 2·0 + 8·0

March ... ... ... .. . - 1·8 - 4:0 ~ 14-:J -~H -16·9 -14·3 -16,5 - 14·2 - 9·1 - 4·5 + 0·5 + 2'0 + 8'2

pril ... ... ., .. .. . - 3'6 - 7'l -11'9 -13'3 -16'0 -17'7 -13'1 - 8'4 - 4'7 - 3'5 - (j'G + 2'4 + iJ'7

lay ... ... ... ... - 4'6 - 6'8 -10'1 -15'8 -12'8 - 7'4 - 5'0 - 3'8 - 6'4 - 3'3 + (j'3 + 4'8. + ~'4

une ... ... ... ... - 4'9 - 8'7 - 8'1 -11'0 - 7'2 - 3'7 - 3'8 - 4'0 - 3':1 - 1'5 - 0'1 + 2'4 +. 2'3

Tuly ... ... ... .. . - 5"4' - 8'0 - 8'7 - 9'1 - 8'2 - 5-5 - 4'1 - 4'4 - 4'2 - 1'2 + 0'0 + 1'9 + 4'8. .
ugust ... '" .... ,- 4'7 '- 6'7 - 4·4 - .. 6'7 - 4·6 - 3·7 - 0·9 - .0·9 - 0·4 - 1·6 + 0·1 + 2·3 + 3'9

Two ·Years; •

anuary ... ... .... ,- 3·0 - 2·0 +. )0) + 8·0 - O·g -.14·2 ~ Ig·9 -17,5 -28,8 -!G·7 ~ 12·7 - l-l + ,4'0

1cbruary ... ... .... -+ 0·8 - 0·9 - 3-l . -16'5 -18·3 - 15·1 ~ l4"3 -!G'I -10'0 -10'5 - 3'7 + 2'0 + 8'0

[arch ... ... ... ~ ... I""""':"" 1'8 ,- 4'0. ·...,.·14·3 -17.4 ...,..10'9 '-14'3 - 10'5 -14'2 - 9'1 - 4-5 + 0'5 + 2'9 + 8'2

pril ... ... ... ·· .. 'i- /"2 ,- 5'1 :-;-.12'0 ,,,,,.17'4. ..,.19'9 :...,..17'8 -14·i '-IO·~ - g..7 . - 7'0 - 1'0 + 4'0 +. 11'9

fay ... ... ... ... :~~ 7·0" :~--= 8'3 :"",10'9 .C" 14'0 ";7';12'5 .-;-.,10 '4 .. --8'3 - .7'6 - 7'8 - 3'~ - 1'4 .+ 5'0 +. 6'1. .
une ... ... '" .:-.-:1.::;;' 6'0~ ~--:; 9'8 ,-;;:10'6 ;','12'3 -.-9·9_ '-.:::7'2 -,,8..',0 .. 6'9· - 5'.7. - 2'7 - 0'8 +. 4'0 .+ 6'2-
uly ... ... '" ... li~ 7'3, ..""" 9'2 ::~1O'7- ;,,,,,11-0. ",=.•10'8 .-:,C:.-;§'2_ . -cJ;g - 5:.? - 4·8 c - 2'7 - 0'9 + 23 ~+ ~'5- - ..~. -
ugust ... '"

...'"'A;. -••~ :":~ 8:5-:- 1-;; 12'7 ·"",11'6 ,,",,,15:1- ~.14·6. :..,-p.) ..-",0,0 .- 6-7; -=- 2:.7... - 1·8 - 0·0. -+ 3·0 _+ 7'-1
- . ··.h.· .

epte:mber .... , ~ ..'''; ,.'. " ;". .,- 6·1 ,,..-,16,2 .-=·24·6 "7.,29'0 -?3'1 '-;- 21·1. -.18·3 -13-l ..., 7,.7 - 3·§., ,+ 4·6 + 0·8 + 10'1

ctobcr ... '" .... : ..: ,-,11·1" :~20'9 1-~lG-l --;-.25·9 -2§'0 -29·1 - 24·1 ...: 12·2 -11,0 - 4·7 + 4·7 :+ 7·9 -i- 18-4

ovcmbcr ...., •.••••"!.-- ••• ..+ 2·4 . --; 25·9 ·--'·30·3 -;- 31·0 ----: 22·2 --:- 27·1 -25,3 -18,0 .-13-1 - 9·2 - 2·0 + 2,6 .,:. 10·2

I months .. , '" ... - 4·8 -11,1 -13,0 "':'16·5 -!G·I .-16·0 -15·1 -11·7 -10,6 - 6·1 - i·o. + 3·6 + 8'8

car ... ... '" ... - 4·4 -11-1 - 12·8 -16,2 -15·9 -16,2 - 15-4 -12,2 -11,4 - 6·6 - l·u + 3·4 + 8·7

inter ... ' .. ... - 7·2 ~ 10·0 -10·0 ~ 13·1 -11,0 - 9'2 - 8·3 - 6·7 - 5·2 - 2·7 - 0·4 + 3'6 + 6'5

quinox ... .. ~ ... - 6·0 -11,5 .:.- 16·7 -22'4 -22,0 -20·6 -18,2 -12,0 - 9·5 - 5·0 + 2·1 + 5·4 + 12·2

ummer ... "" ... + 0·1 -11,8 -10,8 -13,2 -13·8 -18,8 -19'8 -17,2 -19,3 - 12·1 - 6·3 + i·2 + .7-4

.
inter, 1912 ... '"

.... - 9·5 -12,4 -14·0 -15'6 -15,7 --' 13·4· .~ 13-l -10,2 - 7·0. - 3·4 - 1·0 + 4·3 + 9'1

.. IIII3 ••r. ... ... - 4·9 - 7·5 - 7·8 -10'6 ~.;8·.2 - 5·1 - 3·4 - 3·3 - 3·6· - 1·9 + 0·2 + 2'9 + 3'9

d Equinox .... i" '.. ~ ... --' 5-6 -12·0 -16·7 ~21·4 .~ 21·0 -20,5 -18·0 -12·0 - 8·3 - 4' i + 2·3 + 5·0 + 11·6

. I
. .'

.. -

2n

]~

s

I
Y
W

w

"



TERI\ESTRIALlIfAGIDlTISlIf..'. '

. 2~9

Horizontal Force.. All pays. a.M.T.

Hour C.M.or.24. I R,n~e. I, A.D. I23.21.20.19.18.17.16.15.14.

y

I
y ,y y y y y y y y y y I Y 1912., '.

+ 14·7 + 13·7 + IH +.15·0 + 14·4 + 12·5 ' + !l·5 + 10·5 + '4·0 + ·3·G + 5·0 3o'(i !l·n April.

+ I1,1 + 12·1 + 12·0 + 7·8 + 10·1 + 10·0 + 12·6 + 0·4 + 4·n + 3·3 + 0·3 25·0 8·03 ~I"y. :
+ 0·3 + 10·3 + 11·9 + 0·3 + 8·n + n·4 + 0·8 + 7-4 + 7·7 + 4:r: - 3·5 25·(> 8·;2 .June.

+ 10'9 + 10·7 + !l·4 + 10·0 + 11·5 + !l·0 + 9·7 + 7·0 + 7·3 + 1·2 - 2·7 24·0 8·4; Julo··

+ 15·8 + ](H) + 15.;1 ,+ ]i.:! + !G·O + 17·5 + 14·G + 13·; + !l·:l + 7·0 - 4·n 42.2 13·20 August.

+ 10·:! + 12·0 + 13·2 + 12·0 + 13·8 + 12,8 + !l'2 + 14·G + IG·l + 17-0 + G7 4G·6 13'58 September.

'+ 15·4 + 21·5 + 17·8 +20·4 + is'2 + 22·4 + IS·3 + 15·S + n·5 - O·G - 7·7 51·5 15·n3 October.

+ 0'0 + ](j·3 + 13'9 + 13·2 + 13·4 + lo'9 +2;,3 + 30·4 + 25·0 + 12·4 + 8·5 n1-4 17-05 November.

I

1913.

,
+ 3·5 + !l·0 + 14·3 +. 14·0 + 10·3 + 4·; + 8·3 + 7·5 + 17.'5 +. 8·5 + 2·5 46·3 9·76 January.

+13·; + u·s + 10·0 + o·a + 4·; + 7·a + 13·:3 + 14·3 + 13·2 +, 5·6 + 6·4 32·G 10·04 If'ebruary.

+ 13·2 ' + 10·1 + II,G .+ IH + S·:! + 8,'::; . + 10·8 . + 10·3 + 10·3 + 7·0 + ],7 30·(; 0.~6 ~farch.

+ 12·3 + 1:l-l + !H + f)·7 + n·5 + !H + S·7 + (j·0 + 5·G + 4·S - 0.3 30'S 8·34 April.

+ 5·0 + n·o + 4·; + S·; + 8·7 + S·4 + 9·5 + 4·G + 4.·0 +. 4·2 - 1·2 25·3 (j·43 May. .,
+. G·2 + 6·4 +. 0'; +. 5·5 + 4·S +. 5·n +. 7·2 + 5·1 + 2·6 + 2·6 - 0·2 17·4 4·70 June.

+. 5·8 +. 5·5 + 8·4 +. 8'0 +. 5·5 +. 4·1 + .1·5 +. 4·8 + H +. 1-4 - 0·5 17·5 4·05 July.

+. 5·7 + 2'0 + '1·; +. 2·4 + 2'0 + 3·0 +, 3·3 + .3·4 +. 2·(j + 1·0 - 1·4 12-4 2·03 Augnst.
:"t'

Twq rears.

35 + !l·0 + 14·3
,

.7·5 Janua.ry.+ + 14·9 + 10·3 +. 4·7 + ,8·2 + + 17·5 +. 8·5 +. 2·,; 4(j'3 0·76

+ 1:3·7 + !l·8 + 10·0 +. n·3 + 4·; + 7·3 + 13·3 + 14·3 + 13·2 + 5·u + n·4 32·(j 10·04 F~h!uary.

T 13·2 + 10·1 + lI-G + 0·1 + 8·a + 8·5 + 10·8 + 10-3 + 10·3 + 7·0 + 1·7 30·(j 0·40 lIIarch.

+ 13·5 + 13·4 + H·t; + 12·S + 12·0 +. 10·8 + lO·j + 8·3 + 3·3 + 4·2 + 2,8 33-4' 1O·0(j' April.

+ 8·0 + 1O.(j + 8·4. + 8·3 .+ 0·4 + 9·7 + 11·0 + 7·0 + 4·S + 3·8 - 0-41 25·0 7·U7 May.

+ 7·8 + g'4 + 8·8 + 7·4 + 6·g + 7·5 + 8·5 + 0·2 + 5·1 + 3·4 - l·g 21·1 0·74' June.

8·3 g'l 9·9
,

1·0 I ~Tu]y.+ + + + n·o + 8·5 + 7·5 + 7-} + 5·0 + .0·7 + 1·3 - 20·0 0·G7

+ 10'7 + n·\) + 8·fi . + o·iJ + n·o + 10·a + 8·0 + 8·0 + 0·0 + 4·0 - 30 I 2.')·8 8'09 .August.

+ 10·3 + 12·0 + 13'2 + 12'9 + 1:1·8 + 12·8 + !l·2 + 14·(j + IG·l + 17'0 + G'7, ,4(;'0 13'58 September..

-/- 15·4 +21-0 + 17·8 + 20·4 + lS·2 + 22·4 + 18,:\ + 15·8 + .D·5 - 0-0 - 7·7 51~5 10·n3 Od,abeT;

+ 0·0 + 10·3 + 13·0 + 13·2 + 13·4 + 10·0 + 27·3 + 30·4 + 25·0 + '12·'4 + ,8·5 01·4 17·05 Noveniber.

1- 10·3 + 12'3 + 1l·0 + 11-6 + 10·4 + 1l·0 + 12·2 + 1l·7 +. 10·0 + .G-l + 1·3 28·8 10·16 II months.

* 10·2 + 12·3 + ll-7 + II·G + 10·3 + H·O + 12·6 + 12.'2 + ll·fi + (j·3 + 1·7 2S·g 10·30 ¥c:tr.

+ 8·; + 9·2 + 8·0 + 8·n + 8·4 + 8·7 +. 8·0 + G·o + 5·G + 3·1 - 1·7 22·3 7·27 \Vinter.' .

+ 13·1 + 14·5 + 13·G + ..13'8 +, 13·1 + 13·G + 12·0 + 12·3 + 10'3 + 0·0 + 0·0 30'0 12·40 Equinox~

+ 8·7 + 13·;] + 12·7 + 12·5 :t-~; m·5 + lO·G + 10·3 + 17·4 + 18·6 + 8·8 + 5·8 38·4 1l·02 S-ummer.

I
, ,,

+ 1l·8 +-12,5 + 12·6 + 1]-1 + H·O + 12·2 + ll-7 + 0·4 +' .7-7 + 3·0 - 2·6 . 28·3 0·83 Winter, 1012.

+ 5·7 0·0 + f)·l + 6·2 +' 5·3 + 5-3 + 0·1 + 4·,; + 3·0 + 2·3 - 0·8 jO·8 4·70 "
101:j."

+ 12·8 +14-4 + 12·0 + 13·0 + 12·5 + 13·2 + 12·3 + 1l·7 ~. 10·4 1+ 7-l + 01 35·8 1 ~mi I 2nd Eq~illOX:
..

,
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TABLE XXVIII>.-Dhullal Inequality of

_-,--_H_OU""7r_G_,_~I_:r~,__I 1. I 2 I 3.' I t. 5. I 6, 7. R. n. 10. 11. 12. 13.

••ii

1912. y y y y y y y y y y y

+ 20
+ 2·8
+ .2'0

2·'}

+ i4'0
- R·2

2·2
3·8

+ 2'0
- \2..\

+ 2·2 I + !l'0
+ 2·8 .," 5·8
+ 2'8

H

fj·2

[,·2

2·(j
'Hi

+ .3,2

7·n
+ 0·2

0·4

0·8

2'4

+ Hi
6'6

·1·0
(j·8
3·(j

~·O

- 9'4
_. (j·8

+ 0·4
2·0
2·2
(j·4

7·0
-1-6

7·n
5·2

4·0
4·2

+ 0·2
4·8

3'4

9·2

7·8
3·(;
:j.g

8·6
H

-16'6
- 4·0

5·g 5·2
3,0 7·0

8·0 ll'4
\·8 2·4

0·0 \·4
,;·0 4·8
\·4 - \2·(;

+ 2·6 + 2·4

5·6
3·8
2·8

+ 0·0
0·0

-11·2
5·4

+ 1-4

4·0

9'S
1,,4

0·4
4·8

+ 2·8
4·2.
7-G

9·0
. \·4
0·0 \-

+ 0·2
4·0
\·4

0·8,
-\1·2

4'0
4'8
fH,

2·4

+ 1·8
+ 3·8
+ :")·2'

- \3·2'oo.

April
May
Juno
July.. ,
August
September
October
November

1913.
.

-\0·8
+ J.()

I·n
Hi

+ 1'2

January.
l<'ebruary
::\Iarch .,.

April
)loy

,June
,July'

3·8

2·2

-27,8
.•5-4
2·4
8·0
\·2
4,0

4·0

- \2·2
- )·8

- 4·6
- \0·2
+ 0·2

4·0
5·2

+ 7'0
\'0'

9'4
7·4
3·0
fj·O

2·2

+ 10·2'

8·4
4·8
8·0
\·2
1·2

2·4

+ \·0
- \3·8
- 4·0

- i1'6
0·0
2'()'
3.4

0·0 .

7·4
0·4
9·0
1·4
3·0
i-8

~ \2·0

:1·8
7·2
f)·4

1·8
6·4
),4

- \4·2
'4·8

7·4
4·8
1·0
;1·8

+ '0·0

-)0·4
+ '0·2

4·0

·H
2·fi
\·4

+ 1·8

- 1(;,8

0·4
0·2
],0

+ 0·8
\·2

+ 2·4

- 5·8
.+ 5·!

+ fi'4 "+' 7·.i·

+ 2·0 + 4·2
+ ]·2

+ 2·2
+. 0·4

Two Years,'

+ HI +

2·4­
+.14'0
- 8'~

-10'8

+ J-G +
+ [,..\ +
+ 2·\ +
+ ,)-Ii +
+ tJ·O +

().~ +
2·2 .+
3·8

+ 2·0
- )2-4

-- 2'li

Hi

+ 3·2

:- \6·8
0·4
0·2
4·3{Hi

:!.!) + O·fi

+ o'i' -'0,8
2·-1.: }'4-

- \4·2

4·8
7·4
7·1
3·n
1'7
0·7 .
2·2

(j'4 1 ­
7·0
Hi

.

6·6 - \2·0
7·4 3·8
0·4 7·2

9·4 5'0
4·6 :J·O
3-:1 :1'\
3·S :H
8·6 :)-4

7·4 7·(j
-16,6 ,;·2
- ',1-0 + 0,(;

+ \·0
-\3·8

4·0
8·4
3·!)
5'5
2'!l

- 1·40
4·8

1-4 -\2·0
2·0 + 2·4

+ 10·2
8·4
4-8
Ij·9

2·4
4'(;

2·1

O'H
:j·n

5·4

6·5
:)·7
4'4
O·g
0·0

-11,2

-\22
\·3

'1-0
7·1
4·g
;)'0

2·8
4·8

+ 2·8
4·2

7·u

-27'S
5·4

~'-1:

&·5
'1·3
2':J

~·2

4·6
J-4

0·8
-\1·2

" .. _ 19·2

, .. -17·4
3·g

0·)

4·9
3'9

3·\
+ ),8

+ 3·8
-I- 5·2
- 13·2

,.... "

.Ja.nuary
February·
~brch .. ,
April
M,y
t.Tuno

. July
August
September
October
Novembor

H month•.
. Ye:u •••

Winte'.
Equi.n').(
Summer

5·5
0·4
25
0·2

-16·6

lj·2
fFf)

2·tj
3-3

-14'8 7,,2

3·G 2·2
3·1 Hl
3·7 2·4
8'1 4·7

+ 2·7 . -I- 1·5

5·2
;)':~

,2,1

- 17·0
_i1ij:9 I.

:- 2·7 I I·Ci
3·1'. 2·0
).\ o·a
0·7 .+ ),4

+ 2..\
+ Hl"
+ 2·:1
'-\- (j·4

2·9

.'./
, ,/

,.
,'.

Winter, 1912 .. ,

.1913 ...
2nd E1luinox

1·0
33
3·\

3·5
l·n
.1-9

48 - 6·5
2·0 - 2·1
82 -10·0

2-7
\4
(;·4

2·1 2'0
0·7· + 0·7
4·7 + 0·)

+ 0·4

- 0'7
+ ')·4

+ 3·\
+ 1·:1
+ n·s

I
!
; .
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,.
,~.,

Two Years....,

JIour G.:U:T. -

13 Winter, 1912.
21 1913•
Of) 2~d Equinox.

,65· II munths.
80 Yea.r.
70·· Winter.
95 E'quinox.
78 . S;,mmer.

Y

'UO Jan.uary
.;):J FellI:unry.
·82 March.

u·5U Apl'it
·90 ·MIlY.

·88 JUI,I,e,_

·21 July.
·38 August:
'uu Scptc:mbcr
·3n October.
:41 November•,

G'G9 April.
4·2·1. May.
~'Oli JUl)e.
2·84 July.
3·38 August.
5·G(; September.
6·3H October.
8·41 November.'

1·00 January.
7'5:1 ll'ebruary.
5·82 .\Inrch.
7·02 April.
1·75 May:
3-17 Junc.
2·33 July.

~j'. I' It.n~r. I ..LU: r
-!,---~~-~.

2.~.~O.leo1,j../ u.- ---. -------- .------------- -----
I I

'J Y Y Y ,y Y y Y .Y

I

Y Y .Y

+ 10·4 + 8'{ + U'O + n··) + ·U·4 -I- g.:? + 8·4 + (j'G - ().l - G'I) - 2·2 198

+ 12'2 + 3·8 + ;)·4 + 2·2 + 1·0 + 3·0 + 4·8 + 1-''; + 5·0 + 1·8 + 0'1) ""'0 I~"

+ }·2 + 6·6 + 5-4 + 2·S + 2·4, + -4-0 + .0·8 + 4·0 + .' J.G - ~.(J + (J'8 W'O

+ 4'~ + 2·4 + 2·2 + 1·4 + :Hj + -1·2 + 4·4 + 3·8 +. 4·(J + I·(J + '}'2 ll·O

+ 2'(), + 4,(; + 4·(; + 3·2 + 5·6 + 4·4 + 5'6 + 1'6 + 5·2 - 1·8 - (J.(; J.1.~

- J.4 - J.G - 3·0 - 0'(; ..- ~'4 :I- 0·4 + 2'8 + ll·O + 17·0 + 24·2 + 4·8

I

:15·4

+ 1~'8 +1404 + .4,(; + ,8'4 + 3·4 + 4..1 + I'~ + 2·4 - 1·0 - U·4 - U'4 :ll'(J

- u·(; + 2·4 + H + 3·2 + 148 -/- 22·0 -/- 21'2 + 11·8 + 16·8· - 7·0 -18,2 40'~

':

- 1·') + 13·8 + IH + 18'2 + 1(;'0 + 10·2 + 8:8 + ll'6 + .0·8 + 10·4 + 12·0 4(j·(J I
, -

+ 10·2 + 1~'2 + 9·2 + 6·0 + 7·0 + 12·0 + 16'0 + 10'{ - 1'0 - g·O - 15'4 3:H

+ .10'8 + 8'4 + 7'4 + 0'4 + 8'0 + (j·G + 6'0 + 0·8 - 3·0 - (;'4 - 6'0 .20·2

+ 8·4 + G,4 + 4·8 + (j'8 + 7~4 + 8·4 + 8·8 + 9·4 + 10·2 + 7·6 - 4·4 21·8

+ 3·6 + J.8 + H + 1·2 + 2'0 + Hi + 2;(J + 1·2 + 2·4 + 1·0 - 2·0 8·G

+ 4·8 + ',?'2 '.+. ·.5·4 ;i- 3,(; + :.!·2 + 2-4 . + 2'8 + 3'(; + 1,(; + 3,(; + 0'(; I J.8

+ 4·6 + ~·4 + -2·2 + 1·2 + 2·4 + 1·0 + 1·8 + 3·8 + 0,(; - 20 - 1·8 9'8

'.

+ll·6
.

- I·-) + 1~'8 + 12·4 + 18·:l + lG'O + 10·.2 + 8·8 + U·S + 10·4 + 12·0 4(;'0 II. -
+ 10·2 + 1~'2 . + U·2 + (;,0 + 7·0 + 12·0 -I- 16·0 + 10·4 - 1·0 - g·O -;- 15 ..1 33·4 7

+ 10'8 + 8..1 + H + 9'4 + 8·0 + (;'0 + 0·0 + 0·8 - 3·0 - 0·4 - 0·0 20'~ 5

+ 9·4 + 'j.,! + 6·0, + 8'0 + S..I + 8'~ + 8·(; + 8·0 + 4'9 + 0·8 - 3·3 18·8
,

+ 7.9 + 2·8 + H + 1·7 + 1·5 + 2··1 + 3·-1 + H + 3·7 + H - 0·7 12·8 2

+ ·3'0 + 5.9 + 5·-1 + 3·2 + 2·3 + 3'~ + 1·8 + :{·s + J.G + ·0·8 + 0·7 ll·4 2

+ 4'4 + 2·0 + 2·2 + 1·3 + 2·5 + 2'0 + 3-l + 3·8 + 2·:1 - 0·5 - O·;J 8;~ 2

+ 2-6 + 4·fj + 4·n + 3·2 + 5'6 + 4·4 + 5·6 + 1'0 .+ 5·2 - 1·8 - 0,(; 14·2 3

- 1'·1 - l'() - :)'() - O'G - :1:4 + 0'4 + 2'8 + ll'O + li'O + 242. + 4'8 3;;'4 5

+ 12·8 + 14·4 + 4·1i + 8-4 + 3'4 + 4·4 + 1·2 + 2·4 - 1'0 - !) . .J- - 9'4 31·0 I)

- g'li + 2·4" + H + :~'2 +14·8 + 22·0 -I- 21·2 + Il-S + 1(;,8 ....:. 7'0 :-18·2 4.0,2 8

.

+ 4·4 + 0·7 + 5·0 + 5'0 + (;,0 + 7·0 + H .+ G·I + 5·l + 0·3 - 3·3 14'~ 4

+ 4-l + 7'0 .+ 5·2 + D'!) + G·G + 7·6 + 7·8 + 6·5 + 5·4 + 0·1 - 3'.6 14·8 4·

+ 4·5 .+ 4·0 + 3·9 + 2·3 + 3·0 + 3-l + 3·5 + 2·6 + 3·2 0·0 - 0·2 tHi' 2·

..+ 7·9 + 7·2 + 4·0 + G'~ .-1, iI4: 1 . .+ 4·9 + 4·7 + 5,(; + 4·5 + 2·3 - :hj 17'8 . 4·

- 0·2 + 9·8. +.:)·7. + ~,I .+ ,12-li + 14·7 + 15·3 + 11·3 + g.t') - I·U - 7·2 31'9 7·,

.

+ 5;0 + 4·4 + 4;,1 + 2·4 .+ 2'9 + ~"O + 3·9 + 2:7 + 3'9 - 0·3 + 0·5 11·5 3·

+ 4'3 + 3·5 + .:-0 + 2·0 + 2·2 + 1·7 + 2·2 + 2'9 + I,,'; + o·u - 1·1 8·2 2·

+ 7-7 + (;'0 + 3·5 . + 6·0 + 3'0 + 5·0 + 4,7 + 5'0 + .5.8 + 4'0 - 3·7 17·7 . 5·

.
.
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TABLE XXIX.--Diurnal Inequality of

I

- 42·4 - 4~'6 - 47·6
- 25·0 - 40·0 - 24·0
- 24·fj - 22·2 - 21·2

- 15·4 - ]5·0 - 12·0
- 27·6 .- i12·8 - 1!J'2

- 42·0 - 2i·2 - Hl·4

- 53·4 - 40·8 - 33·4
- 34-4 - ,11·2 .- 20·0

y y

o. ,. 10.

y

+ 20·6
+ ]0·4
+ 20·1)
+ 25'()
+ ][)'2

+ 17'0
-i-MH
+ 38·0

y

12. I 13. I .

+ 7·2
+ ]').a

+ 23·4
+ 28,,1

+ ]5·8

+ 21'0
+ U·8
- 1·8

11.

-'21'0 + 9·2

- 4·S + 4'0
- 4·8 -t- 10'0
- 5·2 + 0·4
- 15'0 I':" 2'8

- 8·2 + \\·0
- 0·8 + !)-(\

.• II·8 -i- 3'0

yy

s.

y

7.

- £)lj·2

6•.

y

- 37·4
...: 31·4
-19·6
- 20·0
-:i2·()

-H'O
-684

4. .1 G.

\

- 3:.sl :- 4:'2

- 26·0 - 23'0
- 24·2 - 26·S
.- 3S'S - 3S'0
-57·0 - 46·2
- 57·4 - 61·8
···37-0 -Ol·6
- 83·4 - 40'.1

3.

-14·4
- ]8·8

- 22·4
-30·0
-aO·8
-45·4
"':'25·0
-88·2

y

+ 5·4
-2U·2
-27·4
.- 22·6
-,J.5·4

- 30·S
-3a'4
-(,8·0

1.

y

'" - 1S·2
... - 33·S
... - 0·4
... - 23·S

'" - 23'S
'" -10,8

'" - 20·6
... - 4'4

1912.

April ...
Mrl.Y

Hour a.M.T.

June ..•
Jllly ......
Augu~t

September
October
N.::n,-ember

. .

1913.

+ 8·J.
+ ]9{1

+ 4'8
+ 25·0

.+ 1·2

+ !J·8
+ 8·2

+ 2·0
+ !l.1)
- 0·,]
- ],6

+ ]7·4

+ 7·8
+ 2·0

-15·4
- 22·S
- 7·4

-- 1I'8
- 4·4

+ 1·2
- 7·() - 2-8

- 5·S + 5'8
2·8. ,+ . 2·4

- 4·0 + 0·8-15,0

-41·8
- ao·o
- ]0·0
-1J·2
-21,0

- 9·4 -

-41·4· -.~6:8

- 21·0 - 3U·4
- 22"! -/192
- 2(;·0 - ]S·O

-10·2 .- 0·2
- ]5·0 - )4,2
,... 8·4 ._. ]2·4

- a4·4
-50,6
- 8·8
- a3·0
- 10·0
- 6·0
- 8·0

+.. f).g

-50·6
-12·8
-37·8
- aO·4
-18·2
-20,0

+ 35·0
- 31·8
-- 29·S
- 36·0
-43,0

- 23'0
-21·6

- ]2·S
- 8·8
-22·0
-24·.]

- 29·4
-1J·8
~ 15·2

- 5·0
- 0·2
- 1·0
- 8·0
-'- jIj·O
-23·2
- 15·4

... + 3·2
'" + 14·4
... + 12·8

'" + 0·2
... - 12·8
... -12'0
'" -12,4

'January
February
Mareh ..•
April .
May ..
June •.•
Jll1y ...

Two Years:

-t! 8·4
+ ]!l'0
+ 4·8
-+ 2~'8
+ 8·8
+ 16·2
+ HH~

+ J5·2
+ 17-0
+ 4!l·4
+ :18·0

+ 2·0
+ 11·(\
- (H

+ 7·1
+ ]9·2

+ 9·S
+ 0·1
+ 7.2
+ ]2·2
+ 2:1-4
.+ 28·4

0·0
-, 2·S

+ 9·0
+ '!Hi

+ 3·0'

- II·S
- 4'4

- 6·8

-II'S

- 3·S
- ,1-0.

- 15·0

.. 8·2

- 5·3

-15,4

- 22·8
- 7,,1 + 1·2
- 14·:1 +

+
+ B·2

+

-41·8
- 30·0
- 16·0
- 29·4
- 22·5
- 15·3
~ ]a·5
- ]U·2
- IU··!
- 33·4
-20,0

- 20·8
.- :1U·'!
-IU·2
- 30·8
- 2:l-l
- ]8·2
- ]:1·7
-:12'S
- 27·2
-.40,8

- 41·2

-oil-<!
-21·()

-- 22·4
- 34·2
-17,9

- ]U·8

- h·u
- 27·0
-42·0
,... 53·4
-34,4

- :1·1·\"
-50'6
- 8·8
- a5·2
- 2:1·7
-IH
-14,3

- 32·0
- 44-0
-68·4
-56,2

- 29·:J
- 46·2
-61,8
~ 6Hj
- 40-4

+ 5·8
.- 50·6
-12·8
- 41·0
- 26·7

- '22·5

+ 35·0
-:HS
-29·8
- 37·9
-34,5

- 23·6
-30·2
-57·0
-57,4

- 3i-6
- 83·4

- ]2·S

- 8·8
- 22·0
-HH
....:.... 24,·1

-17-1
- 22·0
-3U'8
-45..1
- 25·0
- 88·2

- 5·6
- 0·2
- 1,0
- ]·a
-22·6

-25·3
- ]U·O
-45·4
- :)0·8
- 3a·4

- 68·6

... + 3·2

... + 14·4

... + ]2·8

... - ~U·O

... - 2:1·:1

'" - 9·2
... - IS'1
... -23'8
... - ]O'S

'" -20·1)
'" - 4·4

Jammry
:Fcbrunrv

Mareh .:.
April .
M.ly .
Juile '0'

1 uly •.•

~\ugU5t

September
October
November

11 months
Yea.r ...

\Vi~ter

l~quinox

Summer

- 8·0
. .. - 7·5
'" -'- 18'6
'" .- S·4

'" + 4'4

- 23·6
- 23·S
- 28·1
- 16·6
-21)'8

,... 2Q·0
- 30·2
~ 25·U
- 28·0
-36·6

-35·3
- 34·0
-36·3
-40,7

-26·7

~35'2

- 34·6
- 31·2

-44·3
- 2S·4

- 3·1·7
-35,8

- 20'9
- 39·2
- 47·1

- 29·7
- 29·U
- ]U·3
- 38·0
- 32·5:

-28·5
- 29']
-21·9

- 35·S

- 23·7
- 24.,3
'- ]7·6
"':,24·6

-30·6

-10,5

-II'O
~ 7·2
- n·2
-10·7

+ 2'0
+ 1'5
+ 3'0
+ 5'S
- 4·2

+ l!·0
+ 1J·2
+ U·l
+ 10·(\
+ 14·0

+' 20·0
+ 20']'
+ ]4-:1
+ 24·2
+ 21·8

Winter, 1912 .

" 1913 .
2nd Eqllinox .

'" - 22'0
'" - 12'4
'" - 6,]

-31'2
-]8·2

-18·3

- 27·7
- 18·8
- 29·2

- 36·5 - 33·7
- 29'·2 -22·9
-40·2 -43.5

- 20·0
-10·2
- 3S'7

- 23·3
-1J·2
-36,0

- 27-4 - ]9·0
- 10·9 :- ]5,]

- 26·3 - 20·0

- 7·5 + 4'4
- 4·2 + 3·0
- 7·5 + 4·3

+ U·6
+ I).]

+ 8·4

+.]9·4
+ 7·1
+ 24·1

.
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+ 0·5 -10,7 00·7 22·0S Winter. 1912.

+ 0·4 4'0 40·5 13·15
" 1013.

-i- 4·6 + S'O 73·4 22·is 2nd E(iliinox.

19is:

-- 3·0 + 0·8 ',04'S 16·14 Jananry.
+ 31·4 +.50·2 - loq·§ 22·2:i 1j'0li~1Jiir~r.

-i- 6·2
. .

+ 18·6 41H II·6S 1Untdi.
+ 6·S + 0·6 62·8 17-1S April.
+ II·8 -10.6 74'0 16·82 ~lay.
+. 5·2 ~ ·1'4 45'0 II:48 June.

+ 2·2 - . 2'8 42-6 11·24 Juiy ...{ ~ ..
'" '1ZS

,= .. .

,

y y y y y y y y y

"
+ 33·0 + 33·0 + 32:0 + 35·4 + 25·0 + 32'4 + 20,4 + 17~ri + 16·2
+ 20'S + 18,,1 + 25·b + 2i'2 + ~7·6 + 20·0 + 4i'2 + 2§:6 - 3·4
+ 18·2 + 10·S + 23·0 + 20·0' + 22·4 -I \8'2 + 22,'6 + 8·4 + 12·2

+27·4
.~. ,',

+ 22·4+ 2~'8 + 10·0 + 20.·\ + 32·0' + 28·S + 22·4 + 15-4
+ 20'S + 45·2 + 32·6 +37·6 + 38·2 + 44·8 + 34-5 +25·S + lii'2
+ 24·8 + 32·8 + 2S·4 + :i~'4' +.41'0 + 25·4 + 28·S t 21'Q + 25·0
+ 40·0 + 40·S + 52'2 + 52'8 + 41·2 +45·0 + 26·6 + 24·6 - Hi
+ 43·8 + 53'0 + 46·8 + 24'8 + 15·2 + 17·0 + 37-4 + 5il-4 + 24·2

..

+ 2·0 + 9·6 + 16·4 + 17'S + S·O· + 2·6 + 12{) + 16'8 + 53·0
+ 46·0 + 25·4 + 6·6 + i'6 + 3·0 + 7'0 + ii'8 -i- i2-4 + 2Nl
+ 10·6 + 4,,1 + 17·4 + io·b + 8·4 + 9·2 +14·0 + 7·4 +. 0·4
+ 16·S + 32·0 + 21·2 + 23·0 + 20·6 + 22·2 + 19·0 + 11-4 + 0·6
+ 4·2 + 31·0 + 2·S +24'6 + 26·8 + 25·4 + 28'0 + 10·8 + 12·4
+ 21·8 + 1:1'0 + 12'2 '+ 12·4 -+ 10'S + 12·0 + 16'S + 10·8 - -- 1·0

+ 7·4 + 10·8 + 1S·0 + 21·0 + lli'4 + II·S + g·S +1J'6 -+ 11:6

- ., . .

+ 2·!) + 0·6 + 16·4 +17:S -i- S'O + 2'~ + 12·0 + l6.:S + 53·0
+ 46'0 + 25·4 + 6·(; + 1·0 . + 3'0 + 7·0 + II'S + 12·4 + 27·0
+ 16'6 + 4·4 + 17'~ + 10·0 + S·4 + 9·2 + 14'0 + 7·4 + .0·4
+ 24·0 + 32'8 + 26'6 + 29·2 + 22'8 + ::7·3 + 10'7 + 14.5 + 11-4
+ 12·5 + 24·7 + 13·9 + 22·9 + 27·2 + 25·7 + 34-6 + 19·4 + 4·5
+ 20·0 + 14.9 -+ 17·6 + 16·5 + 16·6 :t- 15·1 +10'7 + 9·6 + 5·6
+ 16·6 + 17'9 + 19·2 + 24'2 + 22'7 + 20'3 + 16'1 +17-0 + i3·5
+ 29·8 + 45·2 + 32·6 + 37·6 + 38·2 + 44·8 + 34'6 + 25'S + 19·2
+ 24·S + 32·8 '+ 2S·4 + 33·4 +41'0 + 25'4 + 28'S + 24'0 + 25·0
.+ 40·0 + 4!)'S + 52·2 + 52'8 + 4i'2 + 45·0 + 26'6 + 24'6 - I.B

+ 43·8 + 53'0 + 46·S + 24·8 + 15·2 + 17·0 + 31-4 + 59-4 + 24.2,
,

+ 25'3 + 28.2 + 25·2 + 24·0' + 22·2 + 21·S· + 23·2 + 21·0 + 17·4
+ 25·7 + 28'3 + 25·1 + 23·S + 21·1 + 20·7 + 23·0 + 21·7 + 1S·8
+ 19·7 + 25·7 + 20·8 + 25·3 + 20·2 + 26·5 + 2B·2 + 1S'0 + 10·7
+ 20·0 + 30·0 + 31·2 + 3104 + 2S·3 + 26·7 + 22·3 + 17·S + II·O
+ 30·9 + 29'3 + 23·3 + 14·7 + S·7 + S·9 + 20·4 + 29·5 + 34·7

+ 23·7 + 24·S + 25·2 + 20·7 + 30·0 +2% + 30·2 + 21-1 + 10·9
+ 1l-l + 20·3 + ]],0 + 10·3 + 17·0 + 10·4 + 1S·2 + 11-1 + 7·7
+ 24·0 + 29'9 + 2!)·8 + 2h·s + 27·S + 2.5;.5 + 22·1 + i7·0 + 0·0

I ' I

2~. I 2•• Range. I~J Hour a,M:r.

y y y y 1912:

+ 5·6 + 1·6 S3'0 25·7{ April.
+ 5·4 + 4·2 81·2 21-63 lIay:
+ 3·4 - 1~'2 50·4 17·88 June.

+.3·6 - 17-6 70·8 20·iq JuiY..
+ 25'8 - 14'0 102·2 20·67 August.
+ 16'4 + ~4.8 102·8 20'47 September.
-II·2 - 21'8 121·2 34'59 october.
+18·8 + 38·4 147·6 37'30 November.

-' Two years.r ....
. -.

+. 7:9 63·5 ~J-()2 II months,
+ 9'7 (l4'1 21·74 Year.

S·9 (l2'S 19·66 Winler.
+' S·2 75'7 23'~1' Equinox.
+ 29·S 81'8 23·S1 Suminer.

+ O,S 94·S 16·i4 janiiary. '1
+ 50·2 100·S 22·23 ~-'cbrlmry. '

+ 1~·~. 48-4 i1-68 March.
+ l-l 73'8 21·05 Apdl.
- 3·2 (l9·1 IS.til May.
- S·3 45·3 14·64 JUlie.
-16·2 . fi4·4,· 15.64- July.
-14·0 i02'2 -29·G7 August.
+ 34'S 102·S 20·47 September.
_21·8 121·2 34·59 October.

,+ 38·4 147·6 37·30 Novciilber.

+ 9·7
+ 10·2
+ 10·4
+4-4
+ 15·7

- 3·0
+ 31·4
+ ,,2
+ 0·2
+ 8.6
+ 4.3

+ 2.9
+ 25.8
+ 16·\
-II'2
+ 1S·8

22.21.:10.19. '17.' I 18.H. I 15.. [ 1~.

6ti24-2'J
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8cct'ioi~ 8.-Vcrt'iced Force. - The minimum in T~ble XXX appears at 13h. in
all the seasonal inequalities, except winter 1912, and in ten of the individuallilOliths.

• In Januarythe v~lue at 15h. is a shade smaller than that at 14h. With this exception
the minimum when not at 13k appears at 12h. or 14h. As with H, the time of
maximum, or principal maximum, varies' more. In the inequalities for the year,
equinox and sumlner it appears at .'5 h. or G h., hut in' the inequalities for the winter
season it appears at midnight or 1 h. Many of the indivicllial months as well as the
seasons show two maxima, one before,the other after:rj~idnight. Plate XIV shows the'
pre-midnight maximum pre-eminent in winter, while the early morning maximum is
sFghtly the higher in equinox and much 'the higher in summer. But in all the 'curves
the depression after midnight between the two maxima is 'trifling conipared, with that
occurring near 14k L.M.T. (3b. to 4h. G.M.T.).

A decline in amplitude in 1913 as_compared with 1912 is conspicuous, especially
in the winter' months. "But for the similar phenomenon described in D and H, this
might have been suspected to be ?' consequence of the defective action of the V magneto-,
graph in·1913. The close similarity in type of the inequalities for winter 1912 and'
winter 1913, is, ho\vever, independent testimony to, the .substantial accuracy of the
results for the later year.

TheseasolluL variation -in the amplitude of the V inequality IS similar t~ thai
exhibited by D and H. In the results from 1912 and 1913 combined, the smallest range
and A.D. appear in June in both Tables XXX and XXXI. . There is a regubr progression
in t}~~ aniplit'rides, except that August falls slightly short of July. This may :teasonably
'be ascribed to August, 1913, bcing represented by only a few days, of less than average
'disturbance" belonging to the beginning of the month. The excess of, the amplitude,
\~hether range or A.D., in the summer over the equinoctial season is as prominent as
with D, in spite' of Decemhen 'not being reprcsented. " "

The quiet'day Vineqilalities in 'rable XXXII show similar phenomena to the
all day inequalities in Table XXXI, and the two sets of seasonal curvesl.inPlate XIV
have a strong family resemblance. It seems in considerable measure acci~ental which
of the two maxima usually apparent is the principal one. Thus, in 1912, the maxima
in' April and May at 13h. and 14h. (G.l\1.T.) respectively are much more prominent
that the subsequent maxima at'17h. or ISh. But in 1913 the principal maXimU!ll is
seen at Hlh. in both tl{cse months.' In July the exact opposite occurs, the principal
maximum appeilring at 13h. G.IVI.T. in 1913, but at 21h. :in' 1912. As with
D' and H, the decline in amplitude in 1913 as compared with 1912 is not so persistently
visible in quiet days D,S in all days. It is clearly apparent in the' May aud July quiet
day inequalities, but the excess of April, 1912, over April, Ull3, is not large, and the
range and A.D. arc both slightly larger in June, 1913, than in June, 1912.. A!lother
difference is that in Table XXXII the. January range and A.D. arc considerably iIi
excess of those for November, while in Table XXXI it is the other way about. 'This
Inay be partly due to the character figure of t.he January quiet days being considerably
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higher than that,0f the November quiet days. But the July, 1913, quiet days have
as large a mean character figure as the January quiet days, and the July amplitude is
verv low: .

, 01 !

- The seasonal variation in amplitude is very promi~ent in the quiet day inequalities
'from the two yea~s eombined. The three midwinter months May, June and July have
nearly equal amplitudes. The marked rise in August is partly due to August, 1913,
not being represented, In the 111:1tter of ali1plitude equinox comes .nearer to winter
than to summer.

In the case of the disturbed days in Table XXXIII the m1111mUlll occurs at '
3h. or,4h. in 10 of the individual months and in all: the seasonal ineqmilities, exc'ept
winter 1912, when it occurs at 2h. . The hour of the principal maximum is less variable
than in the quiet days or even the ~ll days inequalities. It is 1411. G.M.T. in the
inequalities for the year and for summer, as well as for winter 1913 and the first, com­
bination of equinoctial months. In some individllal niont]Js, induding March, 1913,
and May of both ye:;trs, there are two prominent maxima, a few hours apart, but in the
seasonal inequalities 'illustrated in Plate'XIV thc principalmaxirilUm appears neal'
local midnight. Following this maximum there is a rather well-marked depression in the •
summer curve, but the second maximum is Gonsidembly smaller t~lalithe.first, inst,eitd
of being the larger as in all and quiet days. '

The reduction in amplitude in ~913 as compared with UH2 is shown in all months
in Table XXXIII, especially in June and July. The seasonal influence on the amplitude
is fairly well shown in the inequalities from the·two years combined, but May, June and
July, 1912, and ·May, 1913, show larger ranges and A.D.s than Janua!y, 1913. '1'he

~ November range and ..LD. are much in excess. of those ,for January. This phenomenon
~H _

also appeared in all days, but less 'pr~minently. ]'61'. tJ:te:ratio of tll'e;§umnier to~ the'
winter.l~mplitudewe hfwdrom Tables XXXI, XXXII and XXXIII",--, ',:=

- - -, ,..~
- ." . Range. t}.D.

. Quiet days 2·9 .2'9

'All days 2·2 2·-1

Disturbed days ... 1·6 1'3

Thus in V, as in D and H, the ratio of the amplitude-whether measur<ld by
the range or A.D.-of the summer to the winter inequality is\ much greateJ; f~r qu'iet
days and considerably less for disturbed days than it is for all days....In other words,
the ratio of the Slllllliler to the ~vinter amplitude diminishes as disturbance increaseR
,in the days from which the inequalities are calculated. Disturbance in winter plays
apparently a i'ole which in summer can be played by solin radiation iiI the abSEnce
d. disturbance.

~ .~

" "''..
, !

.:~ ....,.
,

.."
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rABLE X~X.-.;piurnal Inequality of

. . Hour L'.)f.T. 2. 3. 4• I 5. I. T. I s.. [ g·1 ~._lt_.--+-_NO_OD_• .-L1_lS_._.!-

1912•.
'':'' .

y y y y y y y y. y y y y y

April
Mly'
June .. ,
July.•••
Augu:3t
Scptemb~r

October
Novdmper

1913.
,,' .

+ J8·q
... + 14-5
... + 24·5
"'1 + 23-1

+ 21·2
... + 10·;;
... + ID·2
... +21-1

+ 21·0 + !u·O
+ 15'+ + 12·3
+ 12'0 + 7·1
+IN +.11·5
+ 10·1 + 14-1
+ D·2 + D2
+ 17·7 + 17·7
+ 20'0 + 25·0

+ 10'~ + F5
t !~'9 + lI·S
+ 0'0 + 7·7
+ 14'0 + U·l
+ 17'4 + 14·7
+ 15·5 + 10·S
+ 2'~·5 + 32-4
+ 34-G + 4:i'7

+ S"1
+ 11-2
+ 4·0
+ 12·0
+ IO·S

+ IS'()
+ 28:D
+ 43'7

+D-l
+ ll·D
+7-5
+ 8·3
+ 22·0
+ 22·7

+ 2~·7

+ 3'4-3

- 0·1 - 8·7

+ '3'P - 8·0
+ 2·:1 -10·4
+ 3·3 - 4,5

+ 8·3 + 2·5
+ 15·1 + 2·~

+ 20·0 + 5·0
+ 31-0 + 14·1

- 13·7 -' 27-0 - ,l7'0 - 47·3
- 1!)'2 - 27·2 - 27·1 - 29·6
- 10'3 - IS·ll - 21·4 - 17·7
- IS'O - 23·0 - 31-6 - 20·ll
- 12·!- 19·7 - 35·5 - 37·2
- 6·S - 22·1 - 3·I·ll - 33·3
- )3'S - :10·2 - 52·1 - £74
- 0·2 - 44·3 '- 72·3 - OS·!

January
Fcbr~arY

March' .:.
Aprl .
May' .
June •••
July....
Auguot

... + 20·0 + 19·5 + 18-4 + 24·0 + 31·5 + 3O·D + ~5'1 + 22-1 + 1404

... + 17'p + 2q'~ + 10·0 + 22·7 + ~5"1 + ~.0·5 + ?7'~ + ,21,1 + i2-1

. .. + 17-8 + 17·8 + 21·D + 20·4 + ,q t ~()'5 + 15·2 + 15'~ + 1·0

... -I- i8·7 + i H -i- 10.2'+ '14·7 + 12·2 + 8·:1 +iI:2 +. 5·0 - :)'0

... + 14-3 + p·l + i2·2 + E·S +lg·~ + lI·O + ~·.O +2'p - ~'4

... + !0·7 t S·7 + 7·4 + 5·5 + 7·7 -i- ;·2 +. 3·0 -/: 1·7 - ::.~

... +.lI·D + S·9 + 8·1 + 10·0 + S'4 + 10·0 -i- 7'9 + id - 0·0

... + 11-6 + U·O + 12·0 + 11-4 t !2·0 + 9'~ + 6·0 -\- 4·Q - l!?

I

0·6 - 1504 - 32,0 - 4s-J
+ 4·6 - 16·7 - 392 - 4%

S'~ - 20·:1 - :15·5 - 403·2
- D·!) - i5-4 - 22·2 -,32'3
-Ip -IS·I -22-5 -23·6
- !q'!) - 12·0- 17·5 - H·O
-,. 5·1 - 10·7 - 14·1 -16·5
- 4·8 - 4·0 - 10·0 - 12·6

Janun"y ... . _ +. ,20·q

}'e~fuar~:.=: ._~ ~1J:... -+._~ ~.q
March ... ... .+ 1,·S
April' ':'J';"'~:.-~':I·''':'-=1~-~:.-:.;~ f. ~8'Q

Jlfoy "':1 • ':::'~: + \4·4'
,Tu!1c ,., . .. +rj·~

.Iuly ... ... + 17·5
August + 16·4
Septemher .:. . .. + io·i;
October ... •.. + iD'2
November ,., ... + ~l'l

+ 1~'9 + p.p
+ 20·0 + 14·0

+ ~:q I+ ~.p
:+ l~7 + Q'3
+32,+ + 24-0

11 months
';~'l j'

year .

'Vinter-"
Equif!ox
SUIllJ!1cr

... + 17·3

... + 17·5

... + 10·5

... + 10'(;

... + tD'4

+ lq'~ + IS·4 + 24·0 + 31'0 + 30·9
+ 20·0 + 19·0 + 22-7 + 25-4 + ~6'5
+17'~ +.21·9 +20·4 +21·2 +20·5
+:'19'2_ ~+I7'G..+ 15·2. +13'S~ '+ g'4
+ 10,2, . +_12·:J+ 12:8 +_ll :2,. + lI·4
.j. 10·7 ":'1'- 7:2 -1-' oi ~·'-7·7 =+- 4·D

+'1:11: 7+ .;)·8 + i2:'2~ =;.-= 0:S: :.f' D·(j
+ 13'0 + 13·0 + 14·4 + 1:1·:1 + 1:1·2
+ !l·2 + D·2 + 15'0 + 10'S +.18·0
,+17·7 -/:-17·7 +24-5 +32'4 +20'll
+ 20·5 + 25·0 + 34·0 + 41·7 + 43·7

+ 10·1 + 15·0 + 18·1 + 20'1 + l!l'~

+ 10·4 + 10·0 + 10·\ + 21·5 + 20·8
. + 13'4 + 10·0 + Q'4 + 1()'5 + 10·1
+ id·o + J(j.(1 + IS'D + 21·0 t i8"~
+ ~O:O + 20·8 -+- 27·1 + 32·0 +.33'7

+35·1
+ 2'7:8

+ !~.~
+ 10·1
+ .8.0
+- ·.u~2

'+ '8·\.
+ 14·3
+ 22·7
+ 26·7
+ 34'3

I,

+ 22-1
-I- 2[:1
+ 15·8
+ 2·4
+ 3·0
+ '~'.Q
~":l:2

+ 0·4
+ 1;;·1

+ 20·0
+ 31·6

. I '.

+ 1404 tl·e.
+ 12·[ +- 4·0

+ ~'l! ~'8
- 6·2 -12'S

,\ "'
- 8·5 -.15,2

- 7-l - 13'Q
- 2.Q', - n'5_

+ 1',1 1- S'O
+ 2·S - O·S

-I- 1;'0/-13'S
t If' I - 0·2

I

+- 2'6 1
_ S·4

+ 3·0 I - 7.8
- t~ -12,2
+- 1-4 - 1()'5
+- 13·5 O·p

-15·4
.:... 16·7
-20,:1

.-·21·5
-22·7
-15·0
=- 17'~

-lI·D
- 22·1
- 30·2
- 44·3

,....21·7
- 22·0
-16,9
,-2:1·5
- 25·5

- 32·0
-39,2

- 20·9
- 24·S
-19,4
-22,8

-34·!)
-fj2·1
-72,3

- :15·1
- 36·1
- 22·!
- 3S·\
-47,8

- 4S'1
-4ll'0
- 43 2
-39,8
-26,6
-16·D
- 21·7

-24·9
-38·3
-07·4

. - 08·!

-39'5
-40,9,
-22,5

-44'7
'':';' 55·4

...

'Vinter, 1012 .

" 1013 ..
2nd Equinox .

... + 20·8 '+ 15·4 + U·S + 12·D + D'~ + lI·2 + D·O + 4·2 - 5·3 -16'5 '- 22·4 - 28·9 ,.... 27·D

... + 12·1 + 11-4 + D·9 + 0·9 + D·O + D-l + 5·D + :l-l - :1.:1 - S'O - Do{ - 10·0 -17'2

... + 16·5 + 15·5 + 16·2 + IS·S + 20·6 + 18-4 + W'O + 14·0 + 2·0 - 10·3 - 22·0 - 30·2 - 42·8



VerticaI Force. Al~ ThJ.ys. :H,~. '),',

o·~ + 8·7
1·2 + 2-4
6·2 3·7
4-1 0·9
2·!- +, 1·7

O} + l!'O
7·7 t 6'0
5·4 3·5

Hour L.lI.T.
~l ::". ~~.i,· ' .

....

1912.

April.
¥ay.·
june.

;JnlY·
August.
Scpte';;bcr.
Octob~r.

~ov~m·b~~.

A.D.

y

10.:)7
WN
Ip2
14·88
16·20
15·55
23:74
28·58:" ',"

y

73'0
55·2
J.' •

4Q'§
58·6
59>2
9. 1'9
§.o.§

116·0

y

+ 15·7
+iu'4
+ 25·4
:;.27-ii
~ /,' ,.
+ 15·3
+ 9·0

+IG'~
+ 2Q'Q

y

+ 22:§
+ 16·3
-i- 2'i:4
-i- 21:~
+ 12·8
+ io·g
+ 22-4

+24-1, ,'.' -

~.

y

+ 25·7
-I- 25·6
+ 2'2'9+j2·2
+ 14·§

+)~'2
+ 1.0.2

t l.o·t

y

+ 25·5

+2.o'~
+ 9'1)
+ l)'§
+ 11·8
+ 18')
+ 19'1)
+ 8·7

y

+ 1~'0

+ 7·2
+ 1·1
+ 4·7
+ 5·2
+ 9·4
+ li'8
+ 4·1

.

yy

o·q +
7·5
iJ-2

-19'7
- 9·7
- 7·3
--14·1
- 17-4

y

- rp-p
-11-3,
-12·3
-,- 10'0
-15'~

- )6'9
-2.0.2
-22·7

y

-44-1 -3H
- 27'0 - 20·1
-20'3- WI

. - 29.2 - 18'9
-35,4 -26'8

- 33'.9 - 25'9
- 5{)-~ - 39'0
- 59·3 - 44·5

I. H. I 15.

.

1913.
~, ,~-"

-00,0
-51,6
-40·2
-2H
- 21·3
-14·0
-14·8
-11·8

-l!p·5
- 41·3
-37,7
-23,0

...: r3:~
"- 6·6
-13,1

- 6·4

-3~',4

-31'.0
:- 27'9
-14·6,
- !l'o

5·8
8·2
4·6

- 25·6
- 22·7

-I$'P
8·9
" .. ,.
~.~

4·2
7·8
4-4

-17'!l -10,5 + o·g
- )3,6 .~:7 t 1-4

-'- 5:.0 t ~..o + 7·4
1·6 + 1'0 t 3·8
5·0 - 1·3 + 2·~

-1·7 0·5 t 2·7
t·.o ~.p t' o·q
5'0 5·2 0·4

+ 1.0'9
t 10·0

+ !~'9

+ ~:§

+ 5'0+ 4:9
+ 1',7

5:~

+ 18·1

+!.ii:~
+ 10'1i
+ q'!J
.+ ~"~.~
'+ 10'§
+ 4·2, "q-4:

+ ~P:9
+ 24-5. ,""

+ 19·8
+1ii·o
-\- Ig.jl
+ 12·§

+12'~
3'~

+ 21·0+24.g
t 2~}

+ 16·6+.in·(j
1 d'"

+' !?'7
+ 11·1+12·01 •••

85·6
7!i:~

9.7:5
513

40'7
30·3
2pj
24·6,..:

2~'QP

22'?§
i9'71
}3:oo
; . ~ ~t~'

11·76
.; "

7'§~

8·22

;-®

tTa~ua!,y.

r.~~pi~fr·
March. .

4p~il.
~y.

Jun~.

J~ly:

'A~g~~f:

- 5.o·P
-51,6
-40,2

- 36·8
- 2:1-1
~ 17·i
- 22'9
- 23,.6

-.~3·9

-50'~

-59·3

-50,5
-4'1·3

" .
-37'1
- 28·7
- )7'0
-11·4
-16,0

-16'~

-25·!)
-3i)·.0
-44,5

- 36·4
- 3i·iJ

- 27'P
- 15·3
- 10.2
- .o.p
- 9·1
-lp·1
- )6'9
- 20·2
-2'2'7

-~f?',()

- 22·7
- i8'P
-'H
-·_7'1
- 6·7
- :9.2
- .7~'~·

- 7·3
- 14·1..
- )7-4

- 17-9 - 10·5
-.13:P "13·7

5'0 + :i.g

+ 2·3 t 4·9
~'I + o·~

4·0 2·1
.1.4 )'!l
3·0 I'~

0·3 + ~'.o
7'7 + 0:1)

3'~

+ 0·8
+ 1·4
+ 7·t
+ 10'!l

t ~-:.q

+ Hi
+ 2·7
, 6,6

+ p·t
+ l)'§
+ 1)

+ 10·9
+!o:~
+ )~'9

+ 16·0
+ 12·9+ 7:9'
+ 0;7
t ~:~
+ 18·1

+ii9
t ~'7

+ 18·1
-i- 16·;1
t )9.5
t )9:~
+ 19·4
+ ili'8
t '§.~
+ 4·5
t U5'g
+ 19·2,"' -+ 19''10

+ 20:0
-\- 24.'5
t !q.~
+ 20·9
+i6.2
+ 17:1'
+ 17·2
..i- •4·g
';'liJ:2
-1- 2·f.i
:;. 2f·r

+ 21'0
-1- 24'9

~ -" '

+ 24·3
-+: 16:2
. ; [. ~

+ 16·0

+ i~'Q
4- ig·o
.;. 13·6
-i- '!i:(j
+16·4
+ 20:0

) ;,-:,.-

~1):9.
79:t
q7'~

9.0. 7
46·0
38·4
;11:8
~; -
41·3
~i.q
~!l'§

116·0
1 t,··

~~'Qo
~2'71i

IQ·n
16·32
13·27
iO'27
l'i-54
j<i.!i~
15·55

2Hf
28·58
~"" ,'"

~~n~~p"
~~e~r~fl:Y·
~Iarch.

April.
lIiav~

ji~~.
Jul\'.
A~~ust.
Septe~be~.
-Odt~b~~:' .
Nove~ber.
" ':1,:·'

•

-37'~

-3~:~

- 21·7
-1°,3
- 53'p

-29,9

- 31·2
- i5'~
- 32',~
-45·t

-19'p -12'~

-19,9 -13:~

~ ~~!! - 7·5
- l.o·P - 11·3
--:30'3 -~l'~

~'7 Q:_Q -t '~'.Q
6·3 1- 1·1 + ,p
3·8 I'~ + 2'~

2·7 + q~o t p:.~
- 12·3 q'!l t 2·i

+ 11·7

+ii'5; -',
+ 7·4
+ 17·2

'+ '9'9_< ,.: ,f

+ 15·2
-i- i5:4
-+ ;,d
-I- i~.q
+ F'jl

+ P:il
+ !~.~

+ 13·8

+is'3
-1- ~~:p

+ 18·1
-1- is·!;
+16·9
.+ i6·5+22·.,(i

~~'9.
~2-4

:!!l'f
00·7

?~·t

17-49
l. ,',

18·12

iJ'19
18·65
24:Q7

11 month••
~ '. <,I,:" ;"
Year.
Win'ter.
Equi~~x.
S~~~e~.

't·:,;.,

- 28·.0 -20-5 - 12·3 - 9·3. , .-,
- 15·5 ,- 10-,0 - 6'P - 5'~
- 38·5 - ~I"~ - 19·7 - 12·3. ~.;. ..

3'"1 p'l +
t:g 2·5
3·7 t 4·/) t

4·(\ + 1303
oj + 'j.1;
~.} + l.t:\}

+ I~:§

+ 5·7

+ !{~

+!~'1 + 20·8
+ !l·6 +13.'1
tI7'§-1-ip:~

.

~o.:7
30·3
6'3'4
" "";:

14'04
,8·4i
18·08
'C'" - ~

Winter, 1!l12.

",;" }~i~~ ,
¥I}d ~,g?illO~:,.
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'rABLE. XXXI.~Diurnal Inequality of

llGur a.M.T.
'1

I.
'1

2.. ~ .. 4;. 5.. '0•.. '[ 7•• I R.
I

D.. I 10. ll. 1<) 13.

1912. Y Y Y Y Y Y Y Y Y Y Y Y Y

April -14-5 - 30··l -45·5 -4:!·5 - 37·1 - 27·8 - 1·5 + 3·2 + 7·U + 7·4 + 23·5 + 25·8 + 2·1,2

lIIay - 23·3 - 27·u -30·5 - 27·2 -2li·5 - 14·2 - 8·7 - 5·3 +. O'U + 5·2 + 11·7 + 26·0 + IU'O

~Tunc - lti·v -2104 - 20'7 - IU·v -11:1-2 -- HH) -1% 8·2 7·1 2'0 + 3·4 + 1;),7 + IH

July - 20·v - 31·1 -27'C - 27·7. - 2v'5 .- 14-0 - 8·3 8·;) 0·8 + 0·5 + . 8·0 + 5·2 + 17-5

August .- 14·U - 2Q·4 - 35·0 -39,7 - 30·5 - 21·1 - 1:1·5 5·1 + 0·4 + 3·7.. + 8·H + 14·4 + I :J.5
Sopt.en~ber -1-1-1 - 28-0 -39·2 - 33·7 _ 31·3 .- !G·3 -14·;) 1·5 + 2·0 "+ 7·3 + 11·7 + '1i-7 + 11·8

October -- 23·v - 3~'5 -55·8 - 55·2 - 4i-G -2!H3

I

- 13·8 - 15·8 + 2·0 + 0·4 + 15·1 + 20'0 + 20'0
N0\~elUber -20·;) - 57·8 -67·2 - vl·1 -48,8 ....! 30·0 -]5·2 -U'5 0·0 + 1·2 + 5,;) + lti·5 + Ig·7

.
1913~.

January - 3·1 -27-0 - 43·4 ~ ·IS·O -50,2 - ·15·v -~thl: - 22·8 -1;)'8 5··! + ~',1 + 1;),8 + !i·0

February - 2·5 - 20'0 - 45,] :.... 51-2 -4v'0 - ;)7·1 - 2lHJ - 20'v 8·3 1·3 + ;)·v + 11·.1 + 18·8

.1IIarch ... -14·3 - 2Li·5 -'42·8 - 41·7 -40·5 -30'U -22·1) -ho + 1·2 + (f2 + !)·O + 12·4 + 15·0

April - 1:1·2 -]8·2 - 25'0 -32'0 - 2i'!l - 20·0 - 10·2 5'0 l-G + 3·5 + 3··1 + 8·;) + lti·;)
. May - 13·v -21·2 -24·2 - ~3·1) - 17'0 - 10·7 8,] v·1 :'!-(j + 1·1 + ;),7 + H·i + 14·7
June -11·1)' -14·v -16'9 I - 15·7 - !l·5 (j·3 5·4 2·5 -' 0·4 + 1·2 + 3·5 + 'j'5 + 10·8
July 8·0 - I:l·!) - 14·1 -17-0 -]4,2 !).!) 8·3 (j·o ,1·2 0·1) + HI + ]·2 + 8,;)

August - 0·'1 - 6·0 -11'6 -- 11·6 - 0·8 ~·8 0·8 1·0 - O·(j 0,·1 0'0 + Hi + 2'0

Two Years.

January - :J.r ...:. 27·0 -4:H -4S·0 -50·2 -45'0 -2li·4 - 22·8 -13-8 _. 5·4 + 2-4 + 13·8 + 17'0
. February - 2·5 ~2)·0 - 45·1 -51·2 -4li'0 -,17·1 -2()·5 ~20·li 8·3 I·;) + 3-6 + 11·4 + 18·8
lIIureh ... -14·3 -26,5 -42,8 - 41·7 -40,5 -:10·1) - 22'9 -1:1·0 + ]·2 + li·2 + !J·O + 12·4 + 15·0
April -13'8 - 24·3 - 3ij·fj -37·2 - 32·5 - 2:1·U 5·8 1·2 + 3·1 + 5·5 + 1:l·5 + 17·0 + 20·3
~[,lY -18,4 -24·4 -'27·3 -25·5 - 22·0 .-12'5 8:4 5·7 O'!l +. 3·2 +. 7·7 ~. 17·9 + 17·3
June - ].l·3 - 13'0 ·-18,8 -17·7 - 14"! - !l·1 !l'0 5·3 ::'.. :1·7 0·7 4- :H +. HHi' + ].1·2
July - 1·1·3 -22,5 -20·li - 22·3 - 20·4 -12'0 8·:1 7·.J 2·5 0·2 4- 5··! + ;)·2 + 12·1)
August - 10·7 - 17·7 - 23·3 -25·7 '- 18·7 - 12·0 7·2 3·1 0·1 +.. 1'7' + 4·1 + 8·0 + 8'0
Scptemb?r - 1,1·1 - ~8'0 -39·2 -:1;)'7 -:11·3 -11)·3 -J..!·3 ]·5 + 2·D + 7·:{ +11·7 + 17·7 + 11·8
October -2;)·(j - 3% - 55·8 - 55·2 - 47·n .- 2% -1;)·8 -15·8· +. 2·0 + 9'4 + 15·1 + 20·0 + 20'0
No\~ember -20·3 -57,8 -67·2 - 61·1 -·48·8 ~ 30·0 -15·2 - !l·5 0·0 + 1·2 + 5,;) + lti·5 + I 9'7

-'2-10
..

II months -1:1·6' -23·(j -38·1 -38·1

I
-33'!) ~ ].l.;) - D·S 1·8 + 2·4 + 7..1 +. 13·5 + 10·0

Yo'u ... - 13·2 -~:J·4 -3g·2 -39·4 - :10·1 - 25·1 .:......... 15·0 -10'.5 2':~ + 2·] + 7·1 + la·5 + 16·2
Winter. .:... 14·4 - 20·7 -22·:) -22·8 - 18'9 -!l.!) - 8·2 ~ 5·4 ]·8 + 1·0 + 5·2 + !l.g + IH
:F~(luinox - ](i·4 - 2% -43·3 -- .II·!) -;)8·0· --2iHl -14,2 - 7'!) + 2·;) + 7,] + 12·3 + lli·8 + 10·1)

. Summer - 8·(j - 37·!) - 5]'9 -53,4 -4S'3 -37·6 .- 22·7 -18·:1 i-4 1·8 + 3'8 .+ 1;)·1) + 18·5

\Vinter, HH2 ... -IS,!) - 27 ..1 ':'·28·3 -- 28·5 :-.. 25·7 -I(j·;) -108 li·7 I·G + 1·7 + 8·2 + 14·8 + 17·1
1913 ... -10'0 -13·!) - lti·7 -17-1 -- 12·0 - 7·.1 - 5·7 ,1·1 2·0 + 0·2 + 2·1 + 5·0 + D-l

2nu Equinox --In·;) -23-0 -40·9 -.40,7 -36,8 - 25-0 - 15,;) !J·O + 1·1 + o·li +. 9'8 + 14,(; + 15'9

.



TERHESTRIAL:MAGNETISM. 231")

Vertical 'Force~ All Days. G.M.T.

. lIeu!' O.M.T.21. I Range. I A D. I21.20.18.17.15. I' 16.H.

y y y y y 'y y y y y y y Y 1912.

+ 20·8 +'13·7 + 19·5 + 18'0 + 1403 + 15,0 + 10·1 + 8·3 + 0'0 - 4·8 - 8'8 71·3 17·72 April.
+ 15'~ + 14'0 + 19'0 + 11·8 + 12·7 -I- 12·2 + H·8 + U·5 + ,0,1 - 1·2 - 15'3 56·5 14·08 ~lay.
+ 23·0 + 25·2 + 17·5 + 10·4 +'10·1 + 1.5·0 + 12·2 + 7-l + 8'5 - 5·3 _14'0 40·6 13,05 ,Tune.
+ 23·0 + 28·0 + 21'0 + 11·2 + 15'0, + 14·7 + 12·5 + 0·7 + (;·2 + 1·6 -12'3 5D') 14,73 Jul)'.
+ 12·7 + 18·1 + 19·7 + 14,6 + 13·3 + 17-5 + 15·1 + 19,8 + 10'7 + 0·9 - 0·1 59·5 10·27 August.
+ 0·9 + 8·0 + 9·8 + 10·7 + 13·3 + lOO + 14,8 + 22·7 + 10'8 + 6'7 + 04 01·9 15-13 ScptcrnLcr.
'+ 2l-G + 16·0 + 21'0 + 17·n + 18·7 + 29·u + 31-3 + 26·9 + 20'2 + 11·0 - 7'1 87·1 24,01 October.

\,,-

+ 23-1 17·3 17·9 10,0 +2304 + 35'0 + 413 + 2% +2n·8 + 20·5 15'0 108·5 2(j'00 November.
( :.'1 1 .

+ + + +

1P13.

+ 18·7 + 18·8 + 22·7 + 20·6 + 21·5 + 24·5 + 31,0 + 32·1 + 34·4 + 23·u + 4'3 840 23'80 January.
+ 27·3 +' 20:0 + 18·6 + 20·7 + 20·3 + 24-4 + 2ti-! + 27'0 ct· 30·9 +.10·2 + 8'3 82·1 22'30 February.
+ 24·5 + 22·1 ;/- In·4 + 18'[) + 23-1 + 19·4 + 20·4 + 18'9 + H'6 + 11·6 - 30 07,3 1'9·0n March'.
+ 15·6 +' 16,7 + 17·9 + ]5·7 -I- 15·8 + 14-4 + 12·3 + 11,0 + f).l,) + 4·8 -10'0 49·9 13·74 April.
+ 18·1 + 15·2 + 14·9 + 15·0 + 11-7 + 1j.f> -I- 12·0 + 8·0 + 0·1 - 2·7 -11'3 42·3 11·82 May.
+ 14·6.. _+. 12,0 + 8·8 + 7·6 +. 6·6 + u·2 + 7·6 + 3',4 + 24 - 1·9 - 6·8 31·5 7·G7 ,Tune.
+ 13·2 + 11·0 + 10·0 + 8·3 + 9·5 + 9·8 + 9·1 + 10,3 + 4'8 + 1-4 - 2·7 302 8·20 July.
+ 10·6 -1: 11-4 + 4,4 + 4,0 + 3·2 + 4..1" + 1·2 + 2·8 + 3-4 - 2·2 - 3-2 28·2 4·57 August.

.
Two Years; .

+ 18·7 + 18·8 + 22·7 + 20·0 + 2i'5 + 24.5 + 31·0 +. 32·1 +. 344 +. 23·G + 4'3 84-0 23·80 .January.
+ 27·3 + 2(J·0 + IS·6 .+ 20·7 + 20·3 + 24,-1 + 26·1 + 27'0 -I- 30'9 + 10·2 + 8'3 82·1 22·30 .Febrcary.
+ 24·5 + 22·1 + 19..1 + 18·5 + n·l + 19·1 + 20·1 + 18·9 + 146 + 11·6 - 3'6 67·3 H)·G9 Ma:rch.
+ 18·2 + 15·2 + 18·7 + IG·O + 15·1 + 14·7 + 11·2 + 9·0 +. 4'9 0·0 - n'7 57,5 15·32 . April.
+ 16·8 + 14·9 + 17·4 + 13..1 + 12·2 + 11·9 + 11·9 + n·7 + G'I - 2'0 - 13'3 45'2 13·37 Mlly. ,
+ 18·8 + 18·G + 13-1 + n·o + 8·4 + 100 +, n·9 + 5·3 + 5·4 - 3·6 -10'7 S7·G 10·61 Junc.
+ 186 + 19·8 + 15·5 + 9·8 + 12·7 + 1~...3 +10·8 + 10·0 + 5'5 + l·!i - 7'0' 42·3 11·50 July.
+ ]4·0 + 14·7 + I?'O + 9·3 + ' 8·2 + Ion + 8'1 + 11·3 + 10'0 + 2'3 .- 4'7 40·4 1027 Augnst.
+ 9·0 + 8·G + 9·8 + 10·7 -I- 13·3 -I- 16'6 + 14·8 + 22,7 + 16'8 + 6·7 + 0',1 61'9 ]5·13 Scptemh'Jr.
+ 21·0 + 1(;,9 + 21·0 + 17'9, + 18'7 + 29·G -\- 31·3 + 26·9 -\- 26·2 + 11,0 - 7·1 87, 1 .24'01 Ociobcr:
+ 23-1 + 17·3 + 17-9 -\- 16,6 -\- 23"j -\- 35·0 + 41·3 -\- 29,6 + 2:J-8 + 20,5 + 15'0 ]u8·5. 26,00 November. "

+ 19,3 + 17·0 + 16·9 + 149 + 10·1 + 19·1 + 19·"/ + 18·5 ,+ 16'8 + 7·4 - 2·0 57·8 . 17'08 II month•.
+ Ig·0 + 17·1 + 17·1 + 15·2 + 1(;·6 + 198 .j: 20·8 + 19·4 .+ 18'0 + 8·3 - 1'6 l3(l·2 17·57 Year.
+ 17·2 + 17·0 + ],1·5 + 10 ..1 -\- 10·4 + 1I·4 + 10·2 + 9·1 + 6'7 - 0,5 - !I'O 40'0 11,3,1 Winter.
+ 18·5 + 15·7 + 17·2 + 16·0 + 17·1) + 20·1 + 19·4 + 19'0 -f. 15·6 + 7·3 - 5'0 63,,1 18~52 Equinox.
+ 230 + 18·7 + 19·7 + 19·3 + 21·7 + 28,0 + 32·8 + 29·6 + 31'7 + 18,1 + !I·2 80,2 21·00 Summer.

+18·8 + 21·5 + 19·5 + 120 + 13·0 + 14·9 + 12D ~ 12,0 + n'4 + 0·5 -12·1 m'o IH9 "~inter, 1912.
+ 15·6 + ]2·5 + 9·5 + 8·7 -\- 7·8 + 8'0 + 7·[) + 6'1 + 4·2 - 1',,1 ._. G,O 32·7 8'02

"
1913.

+ 17·9 + 16·1 + 17·0 + 1,;·7 + 17·7 + 20·0 + 19,7 -\- 19·9 +IG'7 + g.;) - 5·2 611-9 18·10 2nd ~quinox.
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''''HC' .,. ':

I
, , ,

8. ii. I I i3.Hour G.:\1.T. 1. £. ~. 4. 5. 7. 10. 11: 12.
. "',-

1912. I y y y y y y y y y y y y y

~ 13·8 -18·6 -·25:2 ,- 25'0
. ,t , ,

+ + 4·GApril ~25'8 -13,2 + 10·6 7·4 + 5·4 + 8·2 +12·2 + 15·2,. ,,',
.:- i9'2 .:- 20·6 9·0 0·4 (j·8 + 5·2May -10,2 -15·8 -13·8 3·8 + + 5,(; + u·4 + 8·0

June ... 7·6

:'1;~ I
.:- 15·8 - is':! - 8·8 ~ 2·2 + 3·0 + Hj 0·4 + '8·0 i·s + 0·2 - 0·2

{ .. -
-W:6 :..:. 13·6

I
~ in'2 :...: 8·8 4·4 .:- . 4·0 '+ 4'0 + i-4 + l-G + 2·6July· 9'9 - + 10·2

August 3'~ -12·0 .:..: 25·2 -28,8 .:- 22·g :..:. iiJ·g - u·8 7'S 2·6 + d'G + 4·8 + 4·4 + 14·0
+ 5·6 - l:i'2 -iHi '}; '-

~17'O - iQ'6 + i'6 d'6 0:4 +- 2..1Soptember - 27-2 :..:. 27-8 + O'u + .[·2
9·6

;!1 . ~.; .' ~.:i5.8 :..:. 26·4 .:..: lS'S c·
3:4 + +10·2October - 20·2 .:- 40·6 - 9·4 4·u + 5·8 + 15·0 + 17·2·

November 7'0 - 26·0 -48,4 -46,2 -42·6 -33'0 - 28·0 \)'0 -11·2 6·iJ - S'U + 0·4 + 6·8

4·2
:..:. 15·0
__ ; I

,- 13·4·
7·6
8·4
9·2

1913.

January
February
March
April
May
June
July

'j, .,

Twei Years.

.~ lu'5. ,
-13,5
.:..: 24-2
~20'6

1, .
-10,0

- 1ii'2
3·5 - 7·5

~40'7
- 24·ij
-28'G, .
-W·4
:..:.. 11·4
.:..: 15'0
- 6',5

-51·2
:.... 25-8
-35'0
-2rEi
- 9·4
-13,8

6:2

.

-54,7
-35'7
-27·6
-22,6
.:..: 3·2
~ 10'0
- 8:2

.:..: 5i:2
- 23:8
- 17·2
- I:J:S

_0:0
5·4
3·7

-42;5
- if.'i.
- 10:4

.i:il
0·6
4·u
d·o

- 22:7
-iih

g.g
0:2

+ 1·2
j·o
(b

- i2·;J 1·5
0·3 0'0+3'4 + 11-4

+. 2·0 + i·s
+ <h) +. os

j'4 + d·u
+ (j'8 + 0·3

+ 6·S
+ 2'2
+ g·b
+ 4·6
- d:4
+ 0·8
+ 0·8

+ 7'S
+ 6·5.
+ 12·2
+.6'4
+ 3·0
+ 3·2
+ 4·0

+ 13·S
+ lI-G
+11-4
+ 130
+ 2'u
+ 1i'8
+ 8·3

4,'2
.. ','..

-15,0

... - i3'4
.:..: jO'7

9·3
8·4
6·5
3·2

January
February
March ...
April
May
June

July
August
S:ptember
October
November

:.... 1605 ~ 40·;
- i3-5 - 24,0
- 24·2 ~ 28·6
- i9~G - 20-8
- 12'9 .:..: ].5:3
- iii·o .:...: j~:+
- 14'4 - !l·5
- }2".q ~ 25·2

+ 5·6 - ~3'2 - 27:;;
06 - 20·2 ~ 40·6
7·0 - 26'0 -'48'4

~ 5i'2
- 25 0 8
-35'0
- 24'8
:...: 15·0
~ 14'(;
- g:?
- 2lJ'~
-27'8
.:... 35 0 S
.:..: 46·2

r. i.rf

-54,7
-35,7.
- 27:6
~ 24-2
:... 8:5

- 9'~
- 13·7
_ 22·8

'''1,j

- 27'8
- 26·4
-42'6

~ ~j;~
.:..: 23·8
.:..: j 7·2
~ 13:5

L.

~'5

- 3·S
- 6·2
- 16:8
:... 17'0
- Hi·g
- 33:6.

:..:. 42:5
- i7'5

- iq'~
+ 3·0

20 2
y ••

O·~
2·2
6'8

.:.- Hi'6
- 9'4
-2S'0

.

,.",

-2p
-10,7

~'8

+ 3·u
+ Q'~
+ ~'8

2· j
7'8

+ 1·6
4'G
"
9·0

~ i2:5 1·5 + 6·8
0·3 0'0 + 2·2

+ ~"1 -+- ~'4 + g.()+ 3·7 + 8:2 + 6·4
0·1 + 4·0 + 2·iJ
0'9 + 1·8 9'5

+ ~'4 + 6:9+ 1·2
2-i + <Hi + 4·8
0·6 0·( + 20 4'

-I- :Li + 5·8 + iO'2
- ii'2 (j·iJ - g'6

+. 7·8
+ 6·5
+12·2+ 9·3
+ 4·7+ 1·7
+ 3·3
+ 4·4
+ O'u
+ 15·0
+ 0·4

,
+ 13-8
+ Ij'5
+- 11'4
+ iH
+ 5'3
+ 5·8
+ 9,.~

+ 14·0
+ 4·2
+17·2
+ G'8

- 17·j :.::. 27·1
.... , .J: . / " , +10·3II month. 7·4 -.:: 28·6 - 26'7 .:..: 18·7 -11-6 4·8 - j'4 + 1·2 + 3·3 + 0·0. ,

-~'7 - 28·1 - 20'1 ~'6 i'9 '+ :)'0Ycp_1." ... 7·5 -17'3 -t§'O -13-1 - + 0·9 + 5·9 + 10·3
- t3'8

... 7:8 3·d d'3Wiater ... 6·S .:- lu'~ -17-1 - 13·6 - - I·S + 1-6 +. 2·0 .+ 3·5 + S·6
Equinox 7'0 _19'3 :... 29·3 -30'9 _2(>o!)' - 16·6 - 6'9 6'8 + 2·5 + 3·7 + 6'9 + 9·3 +. !l·7

8·7 '-- 36·0
.,

8·6 2·7Summer -18·7 - 37·7 - 41·1' -44,3

I
.:... 29'3 -14,1 + 0·1 + 4·9 + 10·7

.

'-- 19';! ~ 16·j
... . .:

6·jWinter, 1912 ... 7·6 - 16·5 -19,6 - 9·2 3·0 1·7 + + 2·6 + 2·6 + 3·4 + 8·0" - 7·j -~·6 6'0 q-o e·(j 3·41913 " . ... 7·0 -10·9 -11·0 - 9'8 1·7 + + 0·4 + + 7'6
6':J

[

1,-,'

,... 2::i 3· ,2.11 Equinox ... - -19<> -2£.21 ,-: 0·8 -lG'7 E;'S 1·7 + 2·0 + + 6<i + tAL + ll·ri



TETIRESTRlAI, :MAGNETISM. . 24Y

Vertical Force. -Quiet Days. a.M.T.

- .Hour. G.M.T.24. I Rllnae. I A;D.23.22.21.2019.18.16. 1_- 17.
. -

J
I

-

:~. y y y y y y y 'y y .y 'or -y 191~

+ IJ-U + 7·4 + -0·6 + S·6 + 6:2 + 2:S + ·4·6 + -4·4 + 5-() + 3'0 - 2·6 41'0 10'33 April.
+ 1~'8 + 0·2 + 8·2 + ·0·6 + n·2 -+ - n·2 + -7'S '+ 5·4 + 4·2; 0'0 - 3·6 34·4 8'04, _May. - ..
+ I·S + 9·8 + n'o + H + 5·S + n·s + 7-6 + 7-6 + 5·S - 1-6 - 2·2 26·6 '6-07 June•.
+ 1l·0 + 12·S + 7·0 :t- O·S

I

+ 2-,8 + ·4·2

I

+ 11-4 + 14·0 '+ 7·2 + {j'6 - O·S 35-4 S·17 July..
+ 9-'4 + 13·4 + ll·S + IHI + 10:2 + n·2 + 7·6 + S·2 + 110 + -7·2 + 1'0 42,S 10·43 August.
+ o·n _ - 1'0 + I·S + 8·2 + n·o + 5·4 + 10·0 + IS·4 + 19·2 + 24·8 +' 1{j'2 52·6 10·47 September.
+!H + 14·S +, 15·6 + ll-S I .{ 13·6 + 10·6 + 12·4 +' IH) + 8'0 - I·S - 7·S 65·0 14·66 October.
+ 13·4 + 5-0 + 10·0 + 21·2 + 30·4 + 3n·S + 35-4 +31'S + 43·2 + 16·2 + 4'0 '·91'6 22·12 Noyember. ...~. .. '-

f
-

I

..1913.

1+
,

+ 21'0 + 21·S In·o + 22·3 + 25-5 -+ 35·8 + 40·3 + 46·0 + IS·5 + 20·0 - 4·5 100·7 25·2S .Tauuary. .-
+ 13·7 + 14·3 + 11·5 + 10·5 +12-.'; + 15·0 + 14·S + In·5 + 19·7 +15·0 - 0·7 55-4 -14·36 -February. .-
+·1l·6 + U·S + n·.4 +. n:o + 10·2 + 12:4 + 14·2 +14·2 + II·S I + 11·S + 0·4 49·2 13·32 :March•. -- .-
+ 10·2 + n-o -+ 7-6 + n·o + 7-4 + 15-0 + S·S + '9·4 -+ ·5·2 + -5'U - 5·2 39·6 9·5S April.
+ 4·8 +- 5·2 + 3·6 ,+ 4·0 + ~j'2 -+ -5,6 + -4·4 -+ ·1-4 +,'304 + -0,4 - 3·2 17·0 : 3·7S May.. ..
+ 9·6 + lO·n + \)·6 + 7'0 + 11·0 .+- 5·0 '+'- (j·O .+ 4·8· + '4·8 + ..0·2. - 5'0 ,- "27·0 -6·72 .June.
+·5·5 + 3·S

1+
2·5 ,+ 2·0 +' 2·3 :+.. 1·5 :+- :J·O +:4·:1- '-·:0-5 --1'7 -·2·5' --l6·5 3,32, July. .- .-

. ,
'Twoi"YealS.~

+ 21·0 -+ 21·S + 19·0 "+' 22·3 + 25·5 + 35·S '+ '40'3 ·+'46·0 '+'IS·5' +26-() - 4·5' : "100·7 - . 25·2S Janua.ry~ .. .- .
+ IS·7 +-14·3 + 1l·5 + 10·5

_.
+ 12·5 + 15-0 + 14·S + 19·5 '+19·7 '+ -l5,O 6·7 55·4 -- 14-36 l!"'ebruary.-

+'11-6 +·II·S +' n·4 + n·li + 10·2 + 12·4 + 14·2 ·+·14·2 ·VII·8 .+ -II'S + 0·4 49·2 ·}3·32 !\farcil·- ..
+ 10'9 + 8·2 -+ 7·1 + 8·8 + f).g + 8·n + 0·7 :+ li·9 + 5·1 '+ ' 4·0 - 3'9 . - 3S'9 9·76 April.
+. 9·3 + 5·7 + 5·n + 5-3 + n·2 +. 7·4 + n·1 + - 3-4 + - 3·8 + '-0·2 - 3'4- 24·6 5·87 )\Iay,
+ 5·7 .; 10·2 +- 9·3 + 7·4 + 5·n + ,,·n + 7·1 + n-2 + 5·3 --0,7 - :J-6 26,2 0·17 June.,··
+ S·;) + 8·3 + 4·8 + 1-4 + 2·6 + 2·n + 7·2 + 9·2 +, 3·4 + - 2·5 - 1·6 23·7 5'66 -.Tuly.
+ 9·4" + 13·4 + 11-8 - + lHi + 10·2 + n;O) + 7·6 + S·2 + II·O + .7·2. +. 1·0 42·S 10·43 August.' .

+ O·li - 1·0 + 1·8 + 8·2 '+- 6·() + .')·4 + 10·0 +'IS·4 +'19·2 + 24-8 + 16·2 -·-52·6 - -10,47 September. ...
+ 24·4 + 14·S +15'li + II·S + 13-(\ + 'lO;n- + 12·4 + 14·0 -+ S·O -- I·S - 7·S ·(\5·0 14·66 October.
+ 13·4 + 5·0 + -10'(; + 21·2 -+'36'4 + 3n·S + 35·4 + 31·S + 43·2 + 16·2 + 4·0 .. 91·6 -22'12 November..

-
- .

+ 12·1 + 10·2 + n·7 + 10·7 + 12·4 + 13·n + -1~'7 + 16·2 -+"13·5 +-9·6 - _0'9 44·S' 12·00 II mouths.
+ 12·6 + 10·5 -;- 10·0 + ll·:l "+ 13·4 +'15'::; + 16·0 +17'5 + 14·7 .+ 10-4 -- 1'0 47·2 12·67 . Year. _ .
+ S·2 + 9·4 + S'O .+ 004 +. '6·2 + f)';~ . + 7·0 + 6·8 + 5·9 + - 2·3 - 1·9 ·26·5 ·6·SS ,·Winter.
+ 11'9

1

+ 8·5 +. S·5 + n·6 + 9·3 :+ 9·3 + :IO'S +·13·4 + n·o -+ 9'7 +- }·2 44·3 ll'44 .·Equinox.
+17·7 + 13·7 + 13·7 -I' IS·O -+ 24·S + 30·2 +-30,2- +'32·4 -+'27,1 +'19·1 ._- 2·4 ' ··76·7 '20'23 ·SumJ;ll~r. -..

+: '9·0 +:10'6 +: 9·0 .t- 6·7 "+ '7'0 + 7·4 "+, 8·6 :'\':: S·8 -+.: 7·1 -+:: 3,1- ,-- 1·4 '-30·2 ,'-7'S5 Winter, 1912,; -.
:+' 6·6 + 6·5 + -5·2 "+ 4·3 + ·3·S + -4·0 -+ -4,7 -+ 3·5 :+- 2·6 --' 0·4 ·--·3·6 '.' -'18'6 4'49 ,,~', 1913..
'+:11·7 '+:8·7 + S'61 +: 9·7 -+ -.9'5_1 + 10·9 "+'11-41"+'14'0. ,+-'11'0 "'1-"10-0 ,+-- 0'9 -... ·44·S ,Il'52 2nd Equinox. . -- .. -

6624-2 H
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'l'KBLE;XX:'X:llL-;IDiuI1lal.:lnequality :of

Hour;,G.M..'1'. :~. 7•. 'I,8. 11. I. 12.

\

I .13. • [

'. yyy

·+:31'0
·;+-,.19:2
~.18:2.

~'16:4

._+ ,,8'2.

.+,11:4
:+ ;:2:6
...+,<18:6

+ 7.:4
·_,!l:S
-:24:6

·...,...25:2
.- 4'0
- 6:0

·-:30:6
.+ ~2:4

.y

.:...o:31~

--,: 23:0
"";'36:4
- ,8:8
.- 9:6
-.13,2
·_:30;0
..+.11:4

·-;::37:6
...,..,32:6
--':'35:6
~..18:4
,-'-;14:8
_:19:2

·...,;57;2
-:£5:4

..,.,:46,6
-':51,2
-,,36:0

.-('38:6
-,;30,6
-,41,2

'~'93:4.

·~:22:2

;Y

~.:59;j3

,-,'·26'0
,.,-0;35:2
~i47:2

,\46:4·
~:59:8

~:77,6

·-;84:0

,+.~31:4 :+i47;O, ,+,53,6 +..-49:2
i+': 25:0 :+<43,6 ·+,83:0 +: 39:8
.- 7;0 "f; '19,2 -+.'.32:0 ,+. 58.2
+.1,6 _.+:.29:0'--"4:4 ·+._38:6
+:10:4 + ..13:0;+.22'2 +14:2;
..+i26:8· .+. 29:4: ·+.37'6. ·.+017·21
.+. .14:0 ,'+:26:4; ·,+,:33:0; -,+'41'0;
'+I!l:2 .;'.+118:8 1 ·.+:43+ ·+:53:2;., . I

. ,

I
!

. .1
i'.... ,+ 1i.4'4 .-,:.30'6 ~.29:0 .-.·23:.4 _.53:0 ·-'70:4 --,-:25:4; ·_"26:6' ·-.26·4! ,-1.9'0 .-,6'.4 ,+'15·8 ,j- •. 34·61

-;16,8, -::58·4· "",77;2; - 70:6 - 66'0' -- 56'0' _~23:8' ".,.,20:4' .,j- ~ 0:81 d- ;-6:4' -;!' il4·0' -+'27;4 .+;36.21'
~30:2 .-;-,38'0 _:,69:0 -:51'61-.53:2 .~51:4. --.49:41 ..,-31'0. :"": 7;0! -7-,19:4' :+,'1~4. +.2~:2, -ri-HO:81

.-:.36·0-.'.24·8 -:38:4 -:.40:41'-'7<38:0 .-:33:4; .-18:8!--Jl:2: .- 8:6~ "+ 13:6~ .- '5:6 -,j- 6·0 ..+.:41:8!'
.,.... ·-:34'0 ..-;,49:2, ....,.,59;0 ..,.,.:61:0 ·~_4O:8 . ...,.·27:2: '~'24:8! _ 22:0 .- 6·,41·,j- 3:.4·+ 0:6 .+ .7:8 -.+_.50:8

1
-:21·8 ._:19'0 .-::21:2 ._,24;0 .~.10:4-.- 7:6: .-_ll:Oi- 3:0.;,j- 0:6. ,+ 7;2 .,j- 9·8 ·+'!l:6 -+ 8:8:

... - .-,10,2 ....,...22·4 '-019;0 -.-.,:24:6 :"..:.23:8 j .-.14:8:- ,"" 14,:4, .... Ib2" ..-.12-0j.~ 1:8 '-' .3:2 :.+ 1:8.,j- 22:0:
. I' .

... ::

; ....

....... '

......

1913•.•

1912•. 'j, \Y r;y ,y

April -;:33·4 -140·6· -.-:.67,0
May ..,-;56·4 -.[47,8 _,:22,2
June -';.26-2 ~:;33'6 ~>47;0

July .--48·6 -;-1i7·2 ,-,:43;4
August ;""~20'0 ....-:38'6 ~49,6

September it··· ...,.~37.·2 ~;51-4 -,;53.2
October ,'" -,,15-6 .. ,,-..,39·S -;53,0
November ...~.... "':":74:4 ·___125-6 ",,121;S'

January
February
Maroh ...
April
May
June
July

.

•_ 16'4 :.~ .1,8 '+ '.7:1;: .,j-.:26:2 . -;\-'>33'2: r+ '37i7 1

·~12;1 I . ..,.. .5.9. __+ '2:9' ..+ .:2·4 .;,7.;1: ..+ :27'2
·....:)19;81 .- .0:4 -+ 16'2: .+ 16:2 -:I- :25:0 ~ -;1-':27'7.

.\ '.' . :

I.

:;
'j,

} .

. .+:34'6
+:36:2,

"+dO'8;
+:45'5'
+·45:3

.+ 33,5.
·,j-.30:3
.+ 14·2:
+ 17·2.'
:,j-c41:0.
·+l53:2

I
I

I
I

.',j-"32.9
.+,33:6:
·,j-.30;~

·+~28'6

+~4r::i'
'.,.

·+.,27.'1
,+,'27'3
.+ 22'0
:'1-·30'9
·+.28:9

. '

·-1,45'.7 ·~:34:4 ,·~:20:4 ·.-~15:2 .+ .0:3 .+ ·9:7' 'I- 16:3
.-:45:S ...-::36:8. ...-jl9:S --:15,2. 0,0, '-1: :9:2 .+,15,7
.-32'.7· .-;-,20,7: ·,.-:17,3 :__ 13:2. 2:1.·,j- ,6,2 ..+ 15:6
.-)57:5'-:-140,8: .-:29:4' '- 17:5, ''1-(4:6 .+ 18:4 -+ 22'7
. .:....47:1 '·-(43:9: ..-)12,6 ·-;14,9 :2;3' :+.2;9. + ,S'8

,-;55:6 ..-'52:0
...""·57:3' :-152:6
·.-38:9: ·-:38:8
._.57,1' ,-,59;7
._.76:0 1 .~i59.:3

.... : .-.29·4 ·-,48'1
... : .-:29·3 ..-/5(l-!

... : .-:29·6 .~:38'3.

," '..-~29·4, .-';40'5
.....: _.,.,.28·9' . .:....;.71·5·

, I

...... ! ,+ ".4·4. ,"","30,6: .....,.29:0: ."",·23:4! .-;:',.53:0; ·-':70'.41 •....,:25:4 .•-;26'6 .-.26:4 ·-9:0.'- ·6:4 .+;15'8
....:.-Jl6·8, -;58:4 ..-':77;2 i ·_,.70:6; '-'66:0 i .-:-56'0' .-;23'S~ ·....,:20·.4. + .0:8' .+. 6:4 .+ :14:0 +.:27·4
..•. :·-:30·2! •__;38'0, .-;69,0, ._51,6 --'53:2: .-'51'.4' .-'49'.4·, .-:31:6 -- '7:0 +.10:4 .+ 14:4 .+:23:2
... : ·-'0,34'7 i .-;32·7 'I .-;52;7 1 ,-.50,0' ,-:42:3 ._.35:5'; .....,·24.9··- ,1:9 ..+ ll,2 .+22:5 ·+.20,7 -+ 29:8

I . 1 "'.'. '
•.:: ·-.i45·21 .,.....48.5\.-..40,61 .-43:5 -_,46'0 .-'.29:9" .-::23.9; ·,..16,9 .+ 6:4.' + 14,2 -+ 22:1 -+ 45:4·

·... f·--:24·0 i .-.26·3 .-..34:1: ._:29,6 .-;23:2 .. ....,;21,6 .•~.24·0. ·-13:8 -:- '8:8' ..+ 0:1 .+ 14:5 -+:21:8
..... ! .--:29'41 .-;39'8, --.31:2, .-c35:9 ·-~.31:2 ..-16:6' .-H:6 --18;2: --14:2 .- .0:1 -+. '12:9 '- .1:3

<..l~'20·0......;:38·6 J .~ 49:6 ..- 46:4 ·-:30:6'.- 14,8 .'- 9:6' -' 4:0· + S:2 + '10:4 .-1; .13:0· -.,j-;22:2 .
".J .-:37·2! .-:51·4' .,-,,53:2: ·-169:8 .~:41:2 . ....,,19,2 ·-,13:2 ..- .6:0 .,j- 1l:4 ·+,26,8 .+'29:4 .+ 37.'6
...! .-!15:6 i .,...:;39'8; .-53:6' .-'7,7:6 '-'93:4 ·"";157:2' ·.....,:30,0 ·-.,30,6 -+2:6 .+ '14:0 ·,j-!,;J6:4 +(33:0I 1 . • I

..... ·-.,74,4 i ..-;.125'6 _"",121:8' .-,84:0· .~·.22:2 .-,'5:4' .+.!H:.4 .+ :2;4 -+"1S:6' :+,H.2. ',j- -18:8 .+.43'4
I '. ,,.

I
~t

...,'

Winter, 1912 ..,.
1913 ...

2nd Equinox .•••

'11 months
Year ...
Winter
Equinox

.Summer

January
. February
March .:.
April
May
June
July.
August ...
September
October
November
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. VerticalLForce::. D.is6irb'edZDa.ys,\· G.M.T.

~our.~_G;H~T.24: I· Ran~e: I' A:D. I, :22. I' 23.19:IS;17;

I
. I

y Y ¥ Y Y Y Y y. Y Y Y Y 'y 1912•.. , '" ..
+.37'0' +··30·S +HS'S' +·22,6 +:'15,'8' +:26'0 -·1·6 +-·5'4 +.. 3·0 -,17·6' -36,2 120·6· 31·26. :April:..

+ ·16.2'. +-13·4· +,;,0·4 +'..IS·O' +·10'0 .+' 0·2 +24'4 '- 0·6' -19'6' -, 7·S' -·44.S' 139·4 . .2S·62 .May.

+··79.0 +,·74·0 +39·4 +.,,124 +,,16·2 +·32·2 +'\17'0 :-,--10,4 -" 1·2 -·2S·S -41.0' 126'0 31·70 ,June.,

.+·53:6· +77·6 +.3S.6· +224 +;40·S +-32.S +·.14'0 ,+ 7·4 - 1.2 ,..-·9.S - 3S·G· 134·S· 29·73 .July.

+ 16·0· + 15·2 +49·4· + 17·4 + l1·S + 19·5 - 2·0 +·19·6 + 21·0 2·4 -19,6 ' 99·0 19·52 'August.

+·15·S + 11·2 + 9·S + 9·S· + 29·2 + 31·2 + 31·S + 19·6' + 9,,6 - 7·0 '- 3·4 97·4 24·25 September.

+'26·0· + ..lS.S +'30'.4, +'21.S +"'S·6 +,44·0 + 29;2 +17'S +,54'8 +,32.4 - ,4.S 14S.2 33·47 ,Oetob~r.

+.·54·8 +.44'6' +.37·S +'·9·,6 +.16'0 +' 24·2 +.;37'0 +.36'9 +. 5·6' +" 6'0 + 4·2 180·4 36·1S,· ;:November.
;

,

1913.
"

+·26·2_ +-,16.S' +·25'0' +-25'0 +-26·8· ,+d6'4' +-37'4,' +.24·8 +.4{)·2. .+'10·6 -,4·S· 110·6 25·38 ' J:"anuary.

+70'.4' +,40.2 ,+·19.2 +'15.S' +,19.6 +,23.4 . +-21.S· ,+,29.4' +·52·6 +. 1·2 +'. 8'S, 147·6 32·35 lfebruary.

, +,64.6 +-41,6 +'·43'6' +40·0 +'60'S +-29.6 +-24·2 +'·10·4 +-16,4 +,.,5,2 -13'0' 133·6 32.90 ;l\1areh:,:

+ 20·2'. + :12·2. +·54'0. + :16·2. + :12·0 + 15·S + 17·6 + 12·8 - 2'0 + 1·2 -2S:4
,

94·4' 2:1·71 April.

+ 48·4 + :19·4" .+ 59·0 +.62·6 + 40·0 + 31·6 + 37·2 + 11·4 + 1-4 '- 26'0 -44·4 123·6 32·85 May_

'+ 23·6' +'12'4;' +'11'4~ '1-'12·S" 't 12'0" +, 5'0- '+'lS'8' 't' 6'4' - 3'6'
,

6·6' '-- 12·8" " 47'6- 11·75' June:"

+ 40·2 + 17·0' + 14·6 + 13·4 + 11·2 + 15·8 + 14·8 + 19'4 +,2,8 - 6·2 - 7·2 ·(\4·S 14·32 July.

I
,

/, "

Two Years.
I, .. . ,

+ 26·2: +.16·Si +. 25·0 I+. 25·0 + 26·S +.-16·4 +'37·4' ' + 24·8 : + 40·2 + 10·6 - 4·8 110·6 25·38 Jauuary.'

't 70·41 + 40·2: + 19·2: + 15·81 + 19·6 , + 23:4 + 21·8- '+ '29'4 + 52.6 r '+ 1·2 8·8 147·6 32·35 " February:
..

+:;64·6: +·41·61 +.43·6! -1':40'0; +·60·S; ,+. 29'6~ + ..24·2 ' +'10,4 +·16·4 +~5·2 -·13·0 " 133·6 32·90 Mareh:

+. 2S·61 + 31·51 + 36·41 +. 294: + 23·9. + 20'9· + S'O + 9-l - 2·5 - 8·2 ,..- 32,3 98·2 26·47 April..

,-+ 32·31 +,26·4; '1-"'54·7i +·40·31 "'t--25'0'! :'+-15:9" :+ 30.8. -+'~5'4, .~~9·:l ... =:,16'!l·. i:-:.=-·44'~6 ,: :1] 103,2., .. .30·39~ May, . ,- - ,.
+ 51.31 +·43'21 +·25·4" ;.+·12·6·~ ,,+,14:Fi' +-lS:6: .+)7,93 _"'-,;2'.0_ ~::-<2:4_ 'F17~7: i~·26·!}:? -85·4;, •. 21·14· J:une~ ~oi-1

+ 46·91 +47;3" +,26;6 1 0+17..9' :/-·26'0 • +24.3' .+ 14·4 +·13·4 +,·0·8' ","' '8·0 . i- 22·6, 87.. 1 I 21·70 July. .

+:16'01 +·15·21 +'49'4' +.;17.4,; +~11.8' 'H19·8- - 2.0 +.·19·6 +. 21·0 - ..2·4 ,..- 19·6' 99·0 19·82 1\-ugust:,

+ 15~8 ; +,·11·2, +.. 9'sl ''1-'' 9.8" +-29·2 + 31'.2 +'31:8 + -1!l'6 +' ·9·6 ,.....".7'0 -,3,4 97'(' , 24·25 September.
! '+ 26'0; + lS·S' +·30:4. :+.'21:8: ''1-'- 8·6 +·44'0 +,2!l·2 .+ 17·S +54·8 ' + 32·4 - .4·8 14S·2 33·47 .petober.
,

+ 54·81 +44.6. ·+..37,;S' +, 9.6' +,'liO ·'··24·2, +·37·0 +36·0 t' 5·6 +. 6·0 et-' 4·2 '. 180-4 36·18' ~ovember.

, .: , ... :
I ,

I ,, .,
+ 39,4, + 30·6; + 32·6' + 21·S· + 23·S + 24·4 + 22·8 +16·7 + 17'0 - 0·4 -14,5 95·0 26·30 11 months.

+ 4{)'3, + 30·9; + 32·1! + 21·4·; + 23·6' + 24-1 +.23·5 + 17·8 + lS·3 : + :0·1 -·13·0 97·6 26·5S Year.

+-36.6 i -t:,33.0 + 39.0, +·2201 , +'19·2 +.19·.7 +,15·3 +,9'1 + 2·6 ' '-'11'2 ,.....,2S·4 77-9 22·60' Winter.,

+,·33.8, +.25.SI + 30,,1 : +·25·3 +.·30·6- +·31·4 +.-23,3 +' 14·2 +19·6 +,0> 5·6' ,.....13·4 93·5, 2S·76· Equin9x.',
.+50'51 -10,33'91 +27·3:' +·16·8' +·20·S

I
+-21·3 . +,32,1 +'30·1 4-32'8 cr" 5·9' +.. 2·7 , 126·5 29'69 Summer.,

- ,
1 I· ;.

.. " ' .. ,

"+,41.2' +45-0 1 '+.44,5" + 17..6 ' +·19·7 . +·21·3 : +13·4 +;,4·0 :.....,0·2· --12,2 ,.....·35·S 89·3 .. 25·95 ' Vlinter, 1912.,

+37..7 + 22:9\ +'2S'3: +-29·61 +,2l-l +·17·5 +,,23'6- +:12·4 +., 0·2 -,12.9 -.21·5 '701·2 19·40 ,1913..

:l-'.3n7: +.,26.0 1 ,j-3405: +,27,0. +32·7 : et-·30·2 . +25·7 15·2 28·00 11~'nd'E~UinOX:".
..

+ ;1'.-19·7 + 8·0' ,.....·12·4 91·8 ,
.. , . , f,: '. .1:;,

I.' .,,' ' .
. , - ..._--;-_._- ._-- ... ---.... ... ~. -- .'.'" •...... . ......__ . ,-
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TABLE XXXIV.~DiurnalInequality

10, 11: I 12. 13. i_
.I

+ 0·34 + 0·10 - 0·14 -0,40
+ 0·14 + 0·03 ~0'16 -0,30
+ 0·27 -O'OS -0,24 -0,58
+0'01 +0·33 -0'03 - 0'~13

+ O·IS + 0·07 - O·IS -0,42

+ 0·22 + 0·16 + 0·12 -0,07
+ O'OS + 0·00 + 0·02 -0'10
+ 0·20 + 0·05 -0'05 -0,:10
+ 0·32 + 0·3S + O·:JS + 0·17

+ 0:5S -0·04 - 0·51 -0,94

+ O':JS - 0·12 -0,41 -.o·un
+ 0·1)1 -0,24 -0,47 -1·l(i
+ 0'S6 + 0'2~J ~0'65 -1,01

.g.8;"6";1.-2..1'3. I c•• Ho'ur G.M.1.'.

- <

.. , , , , ., . , , , ,.. (Year ... ... +,0,\9 + 0·50 + 0·50 + 0·73 + 0·73 + 0·77 + 0·7fi + 0'00 + 0·57
AU I Winter ... ... + 0·33 + 0·46 + 0·50 + 0·61 + 0·50 + 0·44 .+ 0·40 + 0·33 +- 0·26

days. ~ Equinox ... ... + 0·27 + 0·52 + 0·75 +.1·04 + 1·03 +0'99 + 0'S9 + 0·62 + 0·49, .
-0,03 + 0·51 + 0·43 + 0·5fi +·0·59 + 0·S7 + 0·95 + 0·83 + 0·96I Summer ... ...

l Winter, 1912 .... +,0,44 +0·"1 + 0·65 + o·n + 0·74 + 0·64 + 0·64 + 0·50 + 0·35

.
(Year ... ... +0'31 + O·:Jl + O·IS + 0·09 + 0·03 + 0·19 + 0·32. +0·24 + 0·27

.Qniet I Winter ..
+ 0·11 + 0·10 .. + 0·19 +0'15 + 0·00 + 0·15 + 0·25 + 0·16 +O·!l... ...

day•. i Equinox .... ... -0,01 + 0·12 + 0·10 + 0·:14 + O·IS + 0·:14 + 0·49 + 0'32 + 0·:J6

lSummer ... ... + 0·82 + 0·71' + 0·2S -0·2:J - O·IS + 0·00 + 0·24 + 0·24 + 0·33

"[Year' ... ... + 0·31 + H19 + 1-40 + 1·64 + 1-65 + 1-74 + 1·4S + 1-45 + 1·24
Dis· Winter ... ... + O'SS +" 1·:J4 + 1·23 + 1·76 + 1-51 + 1·02 + 0·94 + HiS + 0·S9

turbed· E . x + 0·36 + 0·75 + 1·29 + 1·93 + 2·12 + 1·90 + I·S7 + 1-46 + 1·26. I qmno ' ..- ...
days. l Summer ... ... -0,29 + 1·20 + 1·69 + 1'22

1

+ 1':J4 + 2'29 + 1'·63 .+ 1·79 + 1·55

TABLE XXXV.-Diurnal Inequality

Hour O.M.'l'. J. I 2.. I :{. 4. 5.
I

f.. ,.
I

s. I. 9. 10. 11. I:!. 1::.

y , y'.. y' ._- y y
I

y' y. _'i.:._Y Y. Y Y Y Y
..• .:..

January 7·0 -·4:9- - 0;5;:.; +0 8'0· .+ '0.71- 12,:. '--,17.;4> ~ 1'4·7 -·25,4· - 13,0 8~7. .+ 2i8 + 7·3 .
li'ebruary 2.0 ":n7"o; _. 4·1':· =·10,4' --17·0 .. - 12'/ -·1l·4 '~12'0 -·12:7 7·6 1,4 + 4:4 +. n'8
March ... 4·2 5·6 - \i;·6. -·17·2 - lfi'81- 12·4 -13,7 -11,5 6'S - I·S + 2'0 + fl·O + 10·1
April 7·1 - 6'4 -12'S ~ 17·2 -18,5 i -15'6 _.!l'!} 8'7 7·2 - 4'4 + 0'9 + n·fi + IHi
May ... S·S - n·!) -IJol -13,4 - ll·7 - \)'0 0'0 5'6 '0'0 -, Hi +'0'0 + H·n. + 7·a
~lunc 7-l -10'6 -ll'O -12,0 - 9·2 I - 0'1 0'9 5'8 4'4 .J:... " 1'6 +" 2·2 + 5·5 + 7·5
,Tuly S·7 -10'4 -.11'3 -10·8 - !H) 7'0 5·7 4'2 :1'4 1'1 +eO'7 + .:Hl + 8·1
August -.10'4 - J:J'7 -12'0 -14-4 - I:J·:J !}':J 7-5 5-1 _., 1·1 + 0'2 +/!Hl + 4·8 + 8'4
Septemher - 11'4 -·19·0 -25·7 -29,0 -21'li -18'4 -15'2 - 10'1 -:..4·5 0";) +i:8'0 + n·s + 11·7
October -14,4 - 2~'5 -17,0 '- 2,jo() -25,7 - 25·5 - 10'8 - 7'\) ...:.....'10·n ~, 0·2 + 8·0 + IO'!} + 20':J
November - 1·6 -:10'2 -32·5 .,- 30·1i - 20·2 - 24'1 - 20'5 - 13'3 - 8·2 -"- 4·7 + l·[) + ;:"i·n + 12,(;

II months 7'a -13;0 - 14·0 -16,2 - 14'7 -10'8 " 12·4 \)'0 7·!) 3·a + l·r; + 6·0 + lO·fj
yea.r....... 7·0 ':"'-13'1 .,- 13'S -15,9 -14·5 /.- 14'0 - 12·8 \)·4 8·5 :l·7 + l-l + 5'!) +10'(;
'Vinter ·8·7 ~ H·O ~ Ho'! -12,7 -ll'O 1- 7·8 - 0·7 ·5·2 3·7 1·0 + 1·4 + 5·a + 7·S
Equinox 8;8 ..,. 13·6 - 17'S -22,1 -20,4 -18,0 - 1.5·2 0·6 IH 1·7 + 5·0 + 8" + I~J·n

Summer. 3·5 -14,7 -12,4 -1:1,0 -12,2

I
-IO·:J -16,4 - 13·5 - 15·4 8·4 2'9 + 4'4 + \)·n

Winter, 1912 -Il-G .-13·\) - 14·6 -15'0 - 14·2 I -11,5 -H·O 8·1 5·1 1·4 + 1·4 + 6·5 + 10·7'...
1910 ... 5·f) - S·I - 8·1 -10,2 - 7·5 - 4·1 - 2'4 .2·2 2·4 0·7 + 1-4 + 4-l + 4·9

2nd Equinox - 8·2 -14,0 -17,6 -21,0 - 19·5 -18,0 ,- 15·0 9·1 5·3 1·0 -+ 5·0 + '7·5 + 13·4



.. TERRESTRIAL. MAGNETISM.
~ -'

of Inclination. G.l\LT.·

-0,18 -0,33 -0·24 -0·27 -0
-0·21 -0·18 -0,18 - ()'IO -0
-0·37 - ()'35 -0·18 -0,30 -()

+0·05 -0:47 -0,36 -0·42 -0

-0,47 -0'59 -0,56 -0·55
-0,40 -0,43 -0·42 -0-4\
-0,62 -0,70 -0,65 -0·66
-0,39 -0,63 -0'60 -0·5\!·
-0,56 -0,59 -0·60 -0·54

. Hour G.M:r.

Year "'I .
Winter fQuiet

• ··-1
EqUl~OX day~. ,~~' .
Summer I "

. Year 1Winter Dis-
Equinox turbed

do. 8.Summer Y
.J .

. Year. "'I
Winter I
Equinox (All
Summer: I daye•

Wiuter, 1912 J

24. I Range. I A.D. I22.21.20..
.

I

, , , , , , ,
49 -'0,51 -0,59 -0,58 -0,54 - 0·00 -'0'09 . 1·36 .0·435

·40 -0,42 -0,43 ~ 0·33 ' -·0·27 - 0·16 I + 0'07 1·04 0·344
·63 -0,64 -'- 0·60 -0,58 1-0·49 -·0·33 -0,06 1·74 .0·572
·43 ~0·47 ---:... 0·75 ._ 0·82 I _ 0.87 LO·41 -0,27 1·83 0·552
·56 -'- 0·59 -0·57 -0·45 -0·37 -0,29 + 0·10 1·34 0·468

'31 -0·35 -0,36 -0·29· -0·24 .+ 0'02 + 0·18 0·68 0·220
·14 -0·14 -0,16 -0,12 - 0·15 0·00 + 0'01 ·0·46 0·123
·19 -0·23 ~0'21 -0,25 -0,20 -0·09 + 0·18 0·86· 0·228
·58 I -·0'68 -0'71 -0,50 -0·37 + 0·14 + 0·36 1·53 0·375

I

·02 -1·00 -1,12. -1·06 -'-0,91 -0·52 -0·52 I . 3-11 ·1'048
·29 -1,30 -1,30 -0,90 -0,54 -0,55 + 0·39 . 3·06 0'952
·37 -1·29 -1·08 -0,87 - 0·51 -0,21 -0,45 3·66 l-l21
·39 -0·40 -0,96 -1-43 -{69 -0'78 - ]·51 3·98 1:150

-
,

-.1
-I

-I
-0

I,. ·1 IS··1 19.

-·1·16
_1·24
-1·54
-·0·71

16.

-\·2()
-0'97
- 1·52
- 1·12

._-_.~---

15.

-·1·37
- 1·23
-1·47
- 1·41

-1'21
-0'92.
-1·28
-1-46

] 14.

of N th C t All DaY8.. G. l\tr. 'I'.- . or omponen . .L

Houl' G.M.'J'.:!L.20.Ill.18.17.1615.H.

-
y y y y y y y y y y y y .y

+ 5·6 + 12·7 + 14·0 + IH + !)·2 +. 3·2 + 5·7 + 4·0 + 1:1·6 + 3·7 - 1·3 39·5 8·74 Janu~r'y.

+ 15·0 + 12'0 + !)·6 :t- 8·:J + :J·4 + 5·9 + IH + 11·4 + !)·8 I + 2·4 + 3~5 :12:0 8·91 Februa;-y.
+ 14·3 + 10·6 + 11·5 + 8·4 + 7·6 + 7·0 + 8'f~ +. H + 7·4 + 3·7 - 1·0 31·5 8·78· March.
+ 14-5 + 1:1·6 + II·:J + 12·1 + IO'!) +. 0·2 + 8·0 + 5·6 + 2·1 + 1·2 + 0·4 :J:J·O 9·15 April.

+ 8·8 + 10·8 + 8·1 + ) 7·8 +, 8·8 + 8·8 + !)·3 + 4·8 + 2·:J + 1·3 - 2·7 24·2 7·15 May.

+ 8·6 + 8·6 + 8·6 + 7·}' +·;·6·1 + 6·S + 7·3 + 4·5 + :1·2 + 1·8 - i~·2 20·6 6·49 J.une..
+ \1-4 + 8·5 +1 9·6 + 8·:J +' 7·7 + 6·8 +. 5·\) + 4·2 + 3·» - 0·9 - 3·5 20·9 6·41 July.
+11·5 + IO·() +' S·I + 0·2 + S·2 ,+ !).:J +. 7';~ + 6·0 + 4·7 , + 1·2 - 5·5 25·n 7·67 August.

+ IO'!) + 12·\) + I:J·I + 12·:1 + ,12,7 + 11-:') + !)·2 + 11·2 + 1:1·1 + 13:8 + :J·:1 42·8 12·79 Septemher.
+ 16·7 + 21·4 + .}7·2 + I!)·:J -f"Hi':~ + 20'~ + ·16·0 + 12·,1 + 5·0 - 5·8 -14·1 47·1 15·42 Octoher.
+ lO·7 + 16·7 + 14'() + 12·4 + 12-il + !g.[) -'- 2l.:J + 2e-4 + 20:0 + 6-7. + 3·8 58·!) 15-49 November

!
-

+ 11·5 +·12·5 + 1 j.4 + 10·8 + 9·4 +. !I'S + 10·3 + 0·0 + 7-7 + 2·6 - 1·8 2S·7 0·44 II month••
+ 11-4 I -t- 12·6 + 11·5 + IO·!I + n-:·j + \J·S + 10·6 + n·4 + 8':-~ + 2-8 - 1-5 28·5 9·52 Year.

+ 9·6 + !I·5 + 8·u + 8·1 + 7·7 +. 7·n + - 7·5 + 5·1 + 3·5 + 0·9 - :J·7 22·:J 6·91 Winter.

+ 1'4,[ + 14·6 + I:J·:J + 1:J·0 + IHI + 12·1 + 10·5 + !I.:J + 6·0 + :J·2 - 2·9 :J6·7 1I':J5 Equinox.
+ 10·4 + 13·S + 12·5. + !l'U + 8·:J + 0·2 + '[:J·S + 1:J·9 + 14-5 + 4·:J + 2·0 30·9 lO·72 Summer.

0

+ 12·7 + 12·8 + f2:5 + 10·6 + 10·7 + 11·1 + 9·8 + 7·0 + 5-0 + o·!! - 5-3 27·8 !!·31 Winter, 1912.
( + 6·4 + 6·[ + 4·7 + 5·6 + 4·7 + 4·6 + 5·[ + 3·:J

I
+ 2·1 + ()'8 - 2·2 16·6 4·48 .. 1913.

·+.13:8 + 14·6 + 12:7 + 12:2 + II·:J -+ 11·8 + 10·3 .+ 8·8

1+

7·1 + :J·4 - 3·6 35·6 11'01 2nd Equinox.-
.

_!.
.
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TABLE XXXViI.-Diurnal Ineq~aLity

" .1:\
\

2;it I ~.. .4. Ii', 6: 7, .s,· u, \. 10. I 11. 12. 13.,
1

l Y Y Y Y Y Y Y Y Y Y Y Y

(year· ... - .. 8;6. 7·4 - 5·4· -'- 2·0 -····0,6 -. 4,0 -·.5:6 -.,3,5 - .. 3,0 - .. 3,0. -. 2·0 - .. 0·6 + ·3,.0
'. I Winter, 1012', _,4,1 -:-:-l 2·3

I
-, 5'4 _. 2.4 -, 2,4 ,..-,·3·8 -··.5·3 ~,,2.2 - .. 1·8· 1·:3 1·:3 -f. 1·0 +. .. 3,7 .

QUIet .J j. ;,. ,19130' ;-.4,3.. --:-.' 3·5 -. '~'2 -. 3·4 ),0 - .." 1·3 '-oJ 1~6 2·8 ~., 1'0 - .. 0·3 + .1· I + 0·2 + 2,0
days"-:)E' , 2'.0 4·3 - 3·8 -. 7·6 3'5 -.·6,5 - . 8,3. -. 5·3 ,..-··5:3 -.·3.4 + .. 1·1 + . 2·8 +., 6,7 :I' qn,mox . ._~

l Snmmer_' -' 18:9 __·15'6 - 7·0· +, ·t~l +, 4.0 - ,h7 .,- .. 3,3 - .. 3:1 -. 4·5 .,..-" 4'.4 -.~ 5~7 -. G·7' _. H ,

r-Year.i: ~.J2·0. '-,20'0 - 34·0 -35.0 '-.34:1 -,34:2 -.25,7 .-.24:3 -·17:4 ~.·4,5 -t. 7·:3 I + ..16'4, + 26·2!
Dis·. JWinter, .IOU". = 26·1 ~.,35·0 '-.29.0 -.35,6 -.3L7 ,..-,22,8 -.18,0 .-.22:5 .- 14·6· - .• 2·8 1+' 9~5 +14'7. +22:61. ,

turbed.{ " 1013. -)4·3 - 19·7 '- 10·2 -28,8 - 21.8· -. 8·6 - 8·4 - 7·7 -11'7 - 1·2 . + 5·3 ' + 11·0 . + fH) i

days. I Equinox - 8'9 -20,5 '- 30·8· -40·1 -42'1 - 34:0: - 30·6 -21·5, -14·1 - 1·0 i + 9·41 + 13.3 i + 28'31
l Sum!!'er, ,..-,.0'0 --,3\,6 -42·1 ,-,-.20.)! , .-.28·2 . -4l>"O"j-n.7 -.28:9, ~23:4 'I ;-.. 0,6 '\ +

3,0 +21·3 . +. 27..8 ~

I " . I .' I, , , I

TABLE XXXVII:-Diurnal Inequality'

Rour G.M.T. 1- 2. 3. 4. 5. 6.
I

7. I 8. 9. 10. 11. 12. 13. .. \

y y y y y: y. y y y. y y y , y'

Jannary. '+...33·6 +19·2· + 1:3',7 ' 0'01 -13·.1' ,..-17·7' -22,4: -24,4, -30·8· -32'0' ,..-34·6' - :33·.1 -27'8'
l!"'ebruars: +23-4 + 17·5 + 8·5 1'6., -12·4 - 21,3, - 25,3, -30·3: -28'41 - 25·1· - 20·1 - 19,9' -.15·1!,
l\Iarch +:20'3 . +:1:3'7. +'10·1 3'0\ -10,4 - 17·4: -24·5\ - 23·5. -20·2, ~23'~' .-20,2. - 17·7' "':'15·6 i
April + .15.5 1 ,+ 1l·0 + 6·1 2·4. - 12·6. -19'8' - 10,6' - 10,2' - 2\·4' -22,6'( - 2\·1' - 2p' .....: 13·6:

15·0 '9·2 ' 6·0 '"",: 15·6 ~17:3:
. "

May + + + 1·4. '-- 12·2 , '- 12:5. - 14·0· -16'9' - 16:1' - 15·n~ -' 0:31
June ., ... + 9'0 + 6'0 + 2'\)' ;J'4; - 6:7 - 0·6' -10'0, - 0'7 -10'9' '-- n-5· '- ll'O' -12.2: -10"3:
July ;t 11·3' + 9·4, + 4·3' 2·5' - 8'4. '-- 10·6· - 12:8: ',-- 12·7 - 12·3: - 13·6> '-- 13·7 - 13'5. - 13-41,
August + 17·9j + 10·1 + 4,6, 5·51 -11·1 :- 15:4, ,..-16·9; - 1:{'1 - 13·3: ,-16'~' - 16·3. -15'1 - 10·51
:September + 27-5 r "-t 23-1 .+ 8·\ 2,0, -14'4, -23'9, -2i:5r -26,2 ~ 27;5: ..,..28·2 ,..-28,8 . -24·8· -12,8,
.october + 27'4. +. 2\·2, + 6·5 ~ 9·2 . '-- 2\·1. '-- 32,5: '- 38'0, -36,8 -40:31 -38'0. -+- 27·.7- \-25'0 - 14'81
November .+34·1 ' +_35·1 + 17·2 I 5'0, ;-17'9, - 27-3: .....: 41·7' - 40·7 '- 41,9· - 38·'1 -:-;35~O: - 28·\ :- 10'8!

J.-\

11 monihs ... + 2\·4, + 16·0 + 7·6· 3·7 ' - 12·8f - 18·91 - 23,1, ,..- 23·0 -23·9, -23,9 ....: 22·4 -20,6 -)4·81
Year ." + 22·\ : +.16,6. + 8:0 , 3,6, -12,9, - 19·2 -23·6. - 23·8 -24'7' -24·6 -23'0 - 21·1 ,-15'3(
Winter + 13·3 ; ';t 8·7 + 3·3 ' 4·3· - 9·6, - 12·0 ~'13:6 I - 13·1 -13·1 - 13·8 -·14'8' - 14;·2 -10,01

Equinox ~.. .... +22,7' + ,17,3: + 7.7 f 4·1 -14·6· ~ 23'4 -27'4 :- 26·4 - 27·3 -28,1 -24·4. :- 22·1 -14·2,'
Summer. "', + 30·4; + 23'9 ; +. 13:1, 2·2' - 14·5' '-22·1 - 29·8 - 31',8 -33'7' '- 31·8 -20'0' - 27'0 -20'0!

,
... 't 18·4, + 12·8' + 4·6, 4·8 - 12·6 ~ 15'G, -: 18·6. - 17'1 :- Hi·2 '-17'2 '-19'6 '-·18·3
... + 8·2 ' +.. 4·6,. + 2'0' '- 4'0· - 6·7' - 8·4 - 8·7 - 9·\ -10'0 '-10·3 -10,1 -10'0
... .+ 21·7 + 15'9~ +' 6·5· 4·2 -)4·1 - 22'5~ -- 26'7: :- 25,0 -2iH; '-'26·8· '- 22·6.' '- 20:6

Winter, 1912 .
1013 ..

2nd Equinox .

•
.

.

, -13'2\

- 8·51
. '-'l4'I;

!, .
., - -. ... -- .....



, 'TERRESmlU'AL::UAGN'ETISM.

(,·1 •15. ,t~Iciur'G.:"bET•.

y , y y y y . y • y '. y

I' -+ ~4'7 '+ 7'1
i"+ :5;3 -+ '4'4
i + '4";6' '+3'6
'.f. '8'1 + '6·8
:,+, 0'7 +' 10·0

"+, "52, .,+ '5·6
.+ '4'3 .,+ :2'0
:+ '2·7 +'1'-7
·+3·2+ '5'8
,+ '8·2 ·'-1"'9'1

,

.,+ '6;0, ,+'!7,3 . +'6'8, . + '·5·!. '+ "4·0 ,~;2·2 .'-'- ,6,0
'+ ',2·5' ,,+ "3·5 + "2,8 ,+ "1,9 "Lj- ';2·\1 '- ,'1,4 "-'- ,0,6 ', .1, , ,

.,+ ~2'0 . +T·3 .'+ "1,8, . '+ :2;3, '+ '0·7' ~ '0·2 .. ,,- 12·0;
'+ "3,4 '+ "4'4 + ,'4'1 .,+ 04'8 '-t' "4'3 .'+ "1,7' '-·'6·2
,+,'12·1 ''V'14'i, '+','13'4' ',+ ';8·5 '''t- "4,7' - <6'9 .~ H·2

l;j'B t -4:·57
·10;7; '" ('2,;86,

;'8'U 2·03:
16'4' " 4·76,
33,0, i'43,

Year, ",,)'i
, W·' . 1~12 'II'Inter,'. /!'l' Quiet'

I'1U13 , : ' ..'-" ,r 'drt\;s., r

Eq"uinox','\'"rriF" ""V'"

Summer, ·... uj·

+'29'0
, '+'25:9
, ,:+'13,3

:'Y.',26;7

+~34'4

..p;,29·O
+'25.8
+120'9
+'30;6
+~30'5

'+-,25,8, +,22'0, +"19·5 ,+ 18'4. ,+,,19'9 '+ 16-4 '
+'25·6 '+'26;3 "+28,5:,:+',27'4 ,'1'.:25·7 '4-\1:5·5'
':+-10'4 ,1Y.,18·1 ,',+··15;3i'f'l"4"·3 '!-P15'3 if ",7;4
+29·7 +'27·8 +' 24'7' '~F21'9 ',+"17-7' ',4- '19,9
+' 22·0 '+"11'-8 '4- "'5·3 '+ ";6'0 "P16'2: '':+ 23·8

'-+ '12·4 '+ :14·0 .!+- "4,1
!+-{u·O, .+ ;'3·5 I "~',16'5

'+ ·,,3·6 "4- ,'2;9' ':~ '>7' 7
.4- ":'3,0 ';'" 11'4' '4- .2·9
,+29·3· .+ ,9·\1 . 4-,25·\1

1'04'0
: 64:1 ,
:49·i
i2·i

:/·7n:4

,,20·86
,'2l"31.

..,!.l2·40
',';20'49,
.t22~24.

);ea~ "J'''':'' I','VI'n,'ter; l~l~_i, . ,L?iS.: :,
" lUl.1 ·turbM,;

Equ1no:<:. "1' :fdaye;
,Su~lIner •. -1,.

, ,

. of West Component, (W.) All Days, G.M.T,

11. 15. , 10. 17. IS. 19. 20, 2\. 2" 2.1. 2 L I Rlln~e. j A.D. I Hour ~l\t:I'.

I

Y Y Y Y Y Y Y Y Y Y Y Y Y

-17'1 - 5·8 + 3·1 '+ 7·5 + 9·6 + 13'4 + 21·7 + 30·1 + 33·7 + 40·7 + 32·4 i5·3 21·56 .Ja.nuary.

-10'0 - 1·0 + 4·2 + 9·1 + 11·2 + 12·5 + 16·6 + 24·9 + 29·7 +27-3 + 25·4 60'0 17·53 :FcbrmuY.

- 8·4 - 3·5 + 1·6 + 6·9 + 6·7 + 13'4 + 16·2 + 21-4 + 25·0 + 28·4 + 2:J-l 52·9 , 15·61 ilfarch.

- 7·5 - 0·8 + 3·6 + 6'9 + 10·2 + 14'0 + 18·1 + 22'9 + 27·0 + 25·8' + 20·7 '49·6 15·15 April.

- 6·7 - 1'0 + 3·3 + 5·1 + 5·3 + 8·3' + 15·4 + 18·9 + 21·3 + 21·3 + IH·i 38·6 12·02 May.

- 6·2 - 1·1 + 1·8 + 3·0 + 6·1 + 6·i + 10·3 + 14·8 + 16·0 + 1:l·5. + 11·3 28·2 8·45 J-une.

- 8·5 - 2·5 + 2·9 + 6·i + 7·4 + 7·6 + 10·5 + 14·9 + 15·3 + 18·3 + 15·\1 :12·0 10'3'1 .July.

- 6·0 - 1·4 + 2·8 + '4·4 +- ,5,9 + 7·5 + 13·1 + 12·4 + 17·5 + 21·1 + 23·9 40·8 11·77 August.

- 4·7 + 0·5 + 2·1 + 6'3 + 10·4 + 12·1 + 1i·3 + 29·4 + 26·5 + 28':1 + 29·3 58·2 18·40 September.

-10,3 + 2·1 -t' 6·2 + lO·i + 17-6 + 14·5 + 20·3 +29·5 + 38·6 + 44·2 + 53'6 93·9 24·42 Oet~ber.

-13·6 - 2·4 + 0·1 + 7·3 + 10·5 + 13·0 +'26·7 + 35·3 .+ 43·6 + 4"6·5 + 40·1 90.4 25·9i . Novcnibcr.

,

• I

,
11 months.- 9·0 - 1·5 + 2·9 + 6·7 + 9·2 + 11·2 + 16'9 + 2:J-l + 26·i + 28·9 + 26'\1 52·8 16·46 .

- U·4 - 1·7 + 2·9 + 6·8 + 9·3 + 11·3 + 1i·3 + 23·7 + 2i·5 :+ 29-7 '+ 2i·3 54·4 16·89 Year. -
- 6·8 - 1·5 + 2·7· + 4·8 + 6·2 + 7·5 + 12·3 + 15·2 + 17·5 + 18·5 + 1i·i 33·3 10·64 Winte:t.

- i·7 - 0·4 + 3·4 + 7·7 + 11·2 + 13·5 + 18·0 + 25·8 + 29·3 + 31·7 + 31·7 59·8 18·34 Equirc:.K -

-13,6 - 3·1 + 2·5 + 8·0 + 10·4 + 13·0 + 21·7 T 30·1 + 35·i + 38·8 + 32·6 i2·5 21'69 Summer.

I , '

"- 8·1 - 2'1 + 1·8 + 3·9 + 7·3 + 9·2 + 15·5 + 19'9 + 22·2 + 24·3 + 23·4 43·9 13·61 Winler. 1912.

- 5·5 -' 0·8 + 3·6 + 5·7 + 5·1 + 5·8 + 9·1 + 10·6 + 12·8 + 12-8 + 12·1 - 23-1 7·69 .. 1913.

- 7·7 - 0·5 + 2·8· + i·3 + 10·7 + 12·9 + 17·2 +,24-9 + 28'2 + 31-3 + 30'9 58'1 17·52 :2nd .Equinox.

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

o
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TABLE XXXVIII.......,.D~urnalInequality of

Hour G.M.T. 1. I,' 2 I 3. ·4. 5. 6. 7. ,8. 9. -I 10. It. I" u. I

y y y y y y y y .y y y Y. ,y

{

Year •.•
. Winter, 1912

QUIet .. ' 1913-
days. Equinox •.•

LSummer •••.

•.. + 15·5 + 7·:1 - 0·7 - 7·7 - 14'0 - 12·9 -16·2 - 12·7 - 12-5 ,- 11·7 - 10·0 - 10·0 - 8-2
... + 10·6 + 5·8 + 1·8 - 5·3 - 9·3 - 8·8 c-10·7 - 7·8 - 7·4 - 7·0 - 5·7 - [,·2 - 5'0
... + 4·6 + 1·5 + 0·2 - 4:3 - 5·1 - 5·9 - 4·3 - 3'9 - 3·1 - 3·4 - 3·4 - 8·0 - 6·0
•.. + 17·7 + 10-3 - 1·9 - 6·1 - 11·8 - 14·5 -14-7 - 11·2 - 9·6 - 10·9 - 8·4 ....:.. 12'()' - 7·6
... + 18·2 + 5·9 - 2·1 - 11·8 - 20·9 - 15·5 - 23·1 - 19·1 -'20'5 '-'·17·2 - 15·ri - 12·9 - 12·1

o

.'
, .

':,1' fYear, .... ... + 34-0 + 28·8 + 21·7 + 3·8 -12·:J - 27·7 -43,0 -48'4 -50·8 -52·3 - 49-0 -48,0 -36·7
~ 1;1 1

Dis.·I , WhIter, 1912 ." + 33·4 + 29·9 + 9·4 - 4·9 -19·0 -28,8 - 38·9' -42,8 -38'5 -40,0 -42,8 -42,2 -26,2

turbedi .. 1913 ... + 15·3 + 11·7 + 2·4 - 5·3 -10,9 -14·6 -24'3 -27·9 -29'2 - 25·6 - 19·5 -22,9 -22,9

days. lEquinox ," ... + 23·7 + 17·6 + 11·6 - 3·0' -14,8 -:J4·0 -47·9 -42'1 - 5J.l .-55'7 -43,1 -40·5 -34·2
. Summer·_' .. , + 45·0 +'38·8 + 44·2 + 19·3 - 3·0 - 20·3 - 42-1 -60'4 ...,.62,9 -61·3 c- 61.2 - 61·2 -49·8

I .-

•

. '.
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w' .~ .

West Component. (W;)
.. 1 ,

I U. 15. 1G. :r--;;~ 'T 18.
"

Y r r r y

. - 4-6 0'0 + 0·2 t 1'8 +. 4'0 + 4·9 +. 10·6
- 2·5 + 0·2 + 1·4 + 3-5 + 3·4 +4·0 +'~'4
:- 1·9 - 0·2 + 3·~. ;f7 ~'5_ +~:4 *' ~.\! + 3'9
- 3·2 + 1·3 + 2·7 + 1·6 t H + 5-0 + 5:4
- 8·0 - 1-4 - 3·5' + 0·4 '+ ~'6 + g'8 -1- 1h

t ~~.~ + 18·1 + 23'7
+ 6·6 + g.[;' -1- H
+ {i:!i + 1'! +. ~'Q
+ 9·7 + 12'9 + 19·8
+24·2 -1- 3~'O + 41·8, ' .

r y r,
+ 21·2 39·9 10·08 y~}+. 9·6 21·3 ')60 21 wi:rter. 1912 Q'

ulet
+?-§ !7'!>. H+ . " 19l3 '1- ,-i-)-, '. '. -,. days.+ 21·2 35'9 9·32 Equmox .", - ~ ~

64·9
~. ~'

Sum~~~ - _ '+ 32·9 15·3~

-20·4
-17·2
-18,3
-16·4
-27·7

- 6·5 + 4·4
- 6'8 - 1'9
- 3·8 + 5'~

- 4'0 + 26
- 8·6 + 12'~

+ 16·5
+ 5·1

t·q:~
+ 18·6
'+, 25;8

+ 23·6
+ 14·3

t !~:1
+ 27·7
+. 28;~

+. 25·3
+iii-3
+. ~~:6

+~p

+. 2~·9

+ 38·5
~ . I,l' ,

+ 39·7
oj, 25·2
+38·8
+ ?7.i

+ 53-1+48·6
t ~!.~
+61-1
H9:6

+ 52·3 + 50,8
-+ 5;0.,1 +5'1·5
oj, i!~.g .+. ~.9·7

+. 58·9 +51-1
-i: ~7;9 +. 49'~

+. 42·2
-1- 48·7
+ 23:{i
-1- 43·6
+ 34:4

10.5'1
94·3
64·2.
'"'''r ••

!16'8
112:7

32·92
29·17
18·76
32·24
~l!.i~

y ~~~ } Dis.
',"'in.te,r. 1912 ,,,,,.''1913 turbed

" .... ;.. ~- daEquinox ys.
~ ",. .

S~~!f:ler

6624.-21
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AUST,RALAISTAN ANTARCTIC EXPEDITIO·N.

, .

Sect'ion 9,-Incl'ina,tidn.-H inclination inequalities in Table XXXIV are compared
with corresponding II inequalities in Table XXVII, it will be seen that the hours' of·
maximum in the one coincide or nearly so with the hours of minimum in the other,

'., • I I.. . ~

and conversely. ~;he extent to 'which: the' one set of inequalities'is the inverse of the
other will be realised. on co~nparing: corresponding curves in Plates XIII and XV.
Near the magnetic poles there migilt be ~n adv~.ntage in tal,lng th~ inclil~~tion ~f the
dip needle to the vertlqal-'i.e., the co~dip----;-as.the variable, rather than tile inclination
to' the hori~on. Curves represeJ1ting tlie diu mill varia,tions of II and the co-dip would
be closely ilike.. The range of the c1ilunal inequaJity ill 1 is IIOt' very large, even iiI
disturbed days. Tlms the absolute .determination of I can be effected with very

.considerable accuracy. '1'his does not' mean, however, that dip observations afford at
all a sati~facto~y way of arriving at absolute values of V" because the influence on I of
a trifling change inTI can neutralise the influence of a large change in V.

SeCt,ton 1O.-North compoil,ent.--,--It is obvious Ii priori from the iespeetive sizes
of the 'coefficients ofMI and ~D in' the ;fol'J11Ula .for ',~N, that 'dium~l ineq~lalities

in N and II will u~ually present a clo~e similarity. This ,appeals at Ol~ce'to :the eye,
so far as the seasonal inequalities' are concemed, if we compare the N curves in Plate
XVI \"ith the corresponc).ing all day II curves in Plate XIII. ,There is even, in general,
a pretty close resemblance between the correspondilig inequaJjties for individual months
in Tables XXXV and XXVII. As,with II, the time of maximum in N is n10re variable
than. the time of minimum, and there is the same tendency towards two maxima
separated by a few ho~rs, \vith an intervening minimum, usually poorly defined. In

, one or two individual months .the range of the N inequality is slightly in excess of that
of the corresponding II inequality; but in' most months, and in, all the seasonal
hlCqualities, the II range is the larger. The A.D. is invariably larger for II than for
N, though the excess is usually smalL

In comparing the quiet and disturbed day N inequalities in Table XXXVI with
.the seasonal inequalities of II in Tables XXVIII and XXIX; it must be remembered
that, as already explained in sect. 5, "year" doe,S not mean exactly the same com­
bination of months. for the two elements. 'l'he inequalities for sumnier and :for the
winters of 1912 and 1913 are directly comparable; also the equinox for N is the san~e

as the second equinox for II. In the case alike of the quiet and of the disturbed days
the N range exce~ds the II range in winter, 1913; also in quiet days in summer, N
has a larger range .than II, In every case .the superiority in A.D. lies with H.

Section H.-West component.-Writing O'9y for l' in D, it will be found that
the Wand D inequalities resemble one another about as (llosely as the N and. II .
inequalities did. The large loss of:g trace during January, 1913, makes the Wand D

:inequalities less comparable ·for that than' the other months, But even in January
the inequalities in Tables XXXVII and XXIII have a close resemblance. The absence
of December data for W affects the comparability of the Wand D inequalities for
summer as well as the year. The seasonal inequalities directly comparable in Tables
XXXVII and XXIII are those for the several equinoxes and winters. Converting the

I'

. '~~" ,.

i
. I

I
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D inequ~iities from angular to c.g.s. measure, it will be found that in the case of. the
seasons the Wand D ranges are cl.osely alike. The A.D.; however, is slightly larger
for W than for D.

. '.0

Comparing the W inequalities for quiet and disturbed days in Table XXXVIII
with the correspOliding D inequalities il}. Table.s X,xF and XXV! converted into e.g,s:
measure, it will be fOli~d that Whasusually the larger A.D., and usually also the larger
range, but the'excesses are mostly very. small._ . . .

The close resemblance betweeil theHand N inequalities and between the D and
W inequalities is one reason for restricting the nun~ber of Nand W inequalities, ·and fOr
exhibiting only all day Nand W curves in Plate XVI.

Comparing the seasonal inequalities in Tables XXXVII and XXXI, it will be
found' that the range and A.D. are both distinctly larger for the all-day V. th~n the
all-day W iilequalities, but the excess is usually not very great: .The excess is hardly.
large enough to impress the eye on inspection of Plate XVI, but the lesser amplitude
'of the N changes in that plate is visible at a: glance.

, ~8ection 12.'-Table XXx.IX !,hows.the 'varying influence of disturbance on the
size 5rf the diurnal inequality at different seasons of the year. It gives the ratio borne
by the range (R) or average departure (A.D.) of the inequality ,derived from the 5
monthly disturbed days to the corresponding R or A.D. ofthe international quiet days.
The ratio would- obviously fall if the' selected days in either category numbered 10

.instead of 5 a month., But 5 has been ~he recognised number under the international
scheme, and has the advantage ovm;.,l? that there. are fe,y months in which fe~er than
5 days of small disturbance in ordinary'Jati~udespresent themselves..

TABLE XXXIX'-:Ratio' of Distlirbed nay;R or A.D. to Quiet. D_~y R ,_~~:'_4!?-,--, :.:~

- -
Yea.r. Winter. E1luinox. . .SlImmer,; Mean..

O', ".,'..' -..-. -----'-. ""-Element.

I ) I
,

I IR- AD. R , A.D. R' A.i> R. A,D. ·R. A.D.
,

D .2·5 '3-1 4·4 .4·6 3·0 3·2 1·9 2'4 3·0 3·3
H 4,3 4·5 6·5 7·3 4·3 4·7 2·6 3:1 H 4·9. V 2·1 2·1 2,9 3·3 2·1 2·5 1·6 1·5 2·2 2·4
N 4·0 Hi 6·0 7·4 4·5 4·3 2·4 3·0 4·2 4·8
W· 2·6 -- 3·3 '4·4 4·7 3·3 3,5 1·7 2·5 3·0 3·5-.

]\~CaJ.l .. , 3·1 3·5 4·8 5·5 \ .. 3.4 3·6 2·0 2·5 3·4 .3·8
,

According toTable XXXIX, iri' Adelie Land, the influence of disturbance
measured by. th~ percentage increase of the range or A.D. is quite, twice as great in

"winter as in summer, and is atall·'seas.ons about twice as large for horizontaLforce as
. for vertical force. On the whole, it is decidedly greater for the A.D. than the range·
"The effect is very similar for D and W, and again for Hand N ;. but on the wh6le'H
.seems the element most affected. If the diurnal inequality is derivable from a pote~tial,

-- that potential, so far as high latitudes are concerned, must vary enormously according
to the choice of days from which the inequality is derived.
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CHAPTER ViII:

vEcTOR biAGRAMS AND FOURiER ANADYsis,
Section 13.-Plate XVII contains v~ctor diagraihs derived frofu the N; Wand V

, ciiiihlM ih~qHiilities. The foUr noflzohtal plane (W~N;) vectOr diagrams on the left, of
tHeplitte tepfiisent th~all"da:y inequalities fat the yeiit ahd seasons; and ali 24 hours
are. represented. These diagram~; ~idept th~ stiiiimer one; have' a fairly fegi.I~at.

lllliptiCliJ foi'ili, the hiajohixis iying roughly east arid west; The time sh6ivh is, G.:M.T"
aHei the dlagfim~like those at Cape Evaii~are' descri!:ied, in the l.iiiti~ciockwise

.r . .. . , '., . ~ .. ' _,' '.. . : I. _ ' . ' '', . '. • '.•

'dl±'ectioii. Except in wiiiter;. the area aescribed, by the radius vector dti£mg tlie 12
litlir~ coiiirtieiidihg' itt 15h.G.M.T. (On; 30m; L::M/r.)"":"'i;e:, 16cal forenooii'-'-is som:ei,~hat

smal~er than that described during the rem~ihiiig 12 hours;'

The otlier 5 set~ of W.N. diagfam§ i1 Plate xt.ii are ithiiti!d tb 8poiifts, each
kWiiig fbi' its Wand Nco-orcHiiates nfetih1l {r'oM 3slic<!eMi~~ Roul's aji:T:' For instance;
the ~o"otdiliat~s of ,the poUlt i-datked 6~f~ tll~ li,J:itiiIfietJii means 'of' the c():(jrdiliates
"Hitch tli~ ihtqliaiit1e~ giv"~ for 51., ciH.,diid 7ii: fiUs ~oiHM ',Vas adopted t~cause
i,thgri ali i4 Mi.it's v;aiti~s Were ils~d th~ c'dtis&qlieht irr€guliiffty teiidgii to dM€iit tite

'",. ~. i.\-" J. '. ~, ',... '. ~"" • \; I"', .,",.... .' ,'" , ".. , __ • ~primary object of tHe aiagrams, vii., tlle ClMf pfi:!seritation of-the general clilihicter of
itt piieii6meiia. correspondilig qiiiet aay (.J, aliAI~y (=) ana ai~tlirbed day (,-,",-)
di~grams are dra\vn h'om acdiitinCiii c~erltf~, thdhe 'gliillMef quiet day aiagfa:-in ha:1:i fa
be 6fu1tteCl, ~s it iihd.uiy confused the figure. . The teiidency exhil:iited bY'all the diagrams
to 'f)e-~i6fig:it~c1lli one direCtion-tisuallya little north of west=is less riiathd iii the'
disturhedthan in the quiet day diagra~s. This is, of c'ourse; in acci5'fdance,,\vitli' Table
xxxix. Separate diagrams are given for wihter ilii2 anci.~lritet iiH3. Iii1comparing I

them some allowance is iiecessary for the absence in 1913 of qUlet and disturbEfd ~ay
dita. f6r iligust. This 6c)i.Ild explam, :iJ.o\ve'vef; only d milior .part of thg r~aiiction
appar~nt. '

Inaii t~e8-poiht Ciiagranis, alike for dll days~nti for' qlii~t aild 'disturbed, days,
Equinox signifies September and October, igi2" *1th jar6lJ: '~nd .ltPTiJ, 1913, whilst
ye1\r :represents a mean aei'ived from this equinox; fr~m wintet; i9i2, and ftom
,L)liL .:.}.{... .. .summer.

""'. ',." '.' , .. " :, \' "t·.,.,~ , 1.', .J .••• '",.j_.,,,_,
The, tipper part of tile right hand side of Plate XVII contains eight VN diagrii:ms

. , .. '. ,,'. . . . '. '.. . ...,.... ~ . ' ", _ .. -', •. ~ . "..., ~...;, . i
(i.e.,~ diagrams iii tte vertical plane whichcontairis the astronomical mefidia-n). BelOw
them are thre'e V W diagrams (i;e" diagrafr!.s in the vertical plane perpdrid16iifarto tEe

,mer,idiaii);. ' In all these V N and V W diagrams tIlere ate ohly eigh.t p'oUits, the
cO'"otdiiiat.es of, each representing, the ar.ithmetic' mean of ~ the ltieqb.ii:lity flg\ites {'Or
three successive hours.
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It wdtiltl, as a matter of filet, nave riiade little difference if the points: had
.. • - '.-" • • < • '. • ~t I,

represented oiily Oh:; ::Ih,;. 6h:, &c:; the other.16 hours bemg left wholly out of account,
The shape 6f the v WdiagflHns allowed quiet day, iilltlay, and disturbed day cUfvils
to He drawn fforrl Ii coiiiilloii centre. fills was iilipoBsiBie foF tii~ vN<liagrl1ffiS, eacR of
which hks an origin to it.sklf.. Of the eight draWn ofilylone, fepresentlng the yeaf, is for
diStilrbell days. Four are all-day diagrams, representihg tIle year, summer, equinox,
iifiJ Wiritef, i9i2. Tfuee a~eqhiet a~y dia~aili§, rgfl~eseii~illg .the ¥iiar, e!ium6x ltila

. fitiilliliim tii tMse v :N diagrai:ri~ eqiimoi represents tIie collibination of September
arid October, 1912''Yith :M:~rch ~nd April; 1913, Mid year has the same significah.6e

.. J. ' . , .'" . .' .0: .. ~,. ..-. f" • " ,

as for the 8~poiii.t W N diagrams. .
i . . . '.:. '.: " .. ;> . ' ; .. " t,

'. ... Tlie most' abi;ormal. feature in Plate XVII. is the extrerifely elongated shape of
the V:N di~gratns. Thbs~ for tlie quiet days kith hiof~ of Ii Bogciegg&i appelirance HUtl!
file 8th~fg: Th~~i$ngatbd~hape ffiglins iHlit tlie~mri!8J faHiHidus in VaridN {bUbw
closely parallel ~ouises, iliaxima and minima in the two eieriH:iiits 9.ccurripg at nearly

'; • :J " ; ' ".0 ~ ..,' j

the sarrie hours.. Thisfapt appeals.to the eye wherl we cOlnpare the Nand V curves f9r.
the yeaJih piate xvi. if tEe vNdia~rams rbattciid to it stMight iille, itwouia
illiply tha~ tM for};~ syst€fu tb ~lHch the !lillriiiHC1iaiiges afeascribable is tHiipliUigf..
While this is not actually the case, there i~ a decid~d approiich to it. .

.,he direCtions in which the axd of co-brdiriates are dr~Wn fOf the V N
:itd VWJiilgr~m~ are, JoIii( l1rtiir;iry,' iiHa Inliilt" Be ~otgd {tHen consideriHg tHe
~igfiilicdiil)& of tHe dirciiilbiis in Miich.. tHe di~grams aEli described. It. #ill.. Be .
observeli that ~liiie fuds~ 6ftli,~.vN diagrami are des6l:ibed .wholly or chi~fiy in
the clo~kWise di~e'ctidn, theqiiietday diagrafus fot theyeatand siifukerare des2ri@d

, ~fltl"6io~~Wis~. '. . .

. .±lier:V" tV diagrams ate of siihU:it typ~ to tile iN Ndiagf~m.sl but the oiiH.ine is
ni6re ~Mtifcifdiiiat ..' . ..... .

- iSe~~~~~ It~~he ciiuhiai ~equaiiti~s Were 'aiii1iYSed mto tli~ ~quivkient Foiifi~r
,,;:.~, .....~,~..... .
senes---C.

..,. 'j •.':.' '. a·<
wHere en == ,;/an

2 T b~2, tan ali = bn
,..

t¥epres~ting the tiIhe afigle ~oufi:t&i froin b Ji,G:l\'flf. TH'e' ahgular: equi;ai~Wt· Of
1 hour is 15°;036°; 45° or 60°" according as; the Fouiief wave has the period 24, 12, 8 ~ (l

hours.. The llouily values erifploy,cd in the .cli,lciilat!ohs being 60-mrnute meahs,
c,otrecti<!ll !:iet6r~ were ~pp~ied as Mlow~ :~i '00286 to th~ 2jo-hoUi term (i.e., to aI' 'b1
&c.), I(O:ti5~nd th'~' i2-lIotf term.\I:Q26f''i ti:r£ffe 8-li6'1tr and ]'4117'20 £o'the'6~hbUr terms:
The res\ilHs appear in Tam'cl! XII t'(J X:LVi:I+ .

•
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TABLEXL:-D.Fourier 'Co~efficients~Al1Complete Days: ·G.M.T..., ' .

- b."b,·I· a,. r -~,:. I a•. _. Month or &a'on. 'j a,. /'. b,. ./' a,.
- . ... ... .. . . '

, i • ..

1~12.. , , , , , , , ,.
April ... .. , +26';3~' -16,15.1 + .2'17 + 2·51 t 1'~4 ,....,.. Q-08 -3-45, + 0-09. ,,

May ... ... ... + 19·37 -12·4.0 +. 5·57 ,+ 0-89 + 2-61 -1·03' .'':'- 1·64 + 0·4.7~

June ... ... ... + '15·19 - 6·37 + 2.13 -1-50 + 1-65 + 0·86 -1-72 '-0-64

July .. , .. , ... + 18·88 - 9·27 + 2-22 + 0-11 " + 2·85 + 1-89 -1'29 -1-29

Augus~ .. .. - t 27·87. -13·00 + 6·36 t 2·13 +.4'71 + ~-63 -1·53 .. + 1·79. .,
September ... ... + 27·37 -14-85 +. 5·20 + 4-71 .+ 2·01 +. 0'69 ~300 t 1·78

October ... ..- + 34-59 - 22·18. + 10·23 + 4043 + 5'03 -0-26 + 1-7ii -1·82'

November + 39-15 ~ 19-35 + 9-65 -+ 5·90 + 1-23 + 0·51 '-2-23 -0-86

December .. , ... + 41-51 - 22·75. .+ 16·78 -3·11 + 5·55 -1-62 - 0·4.5 + 0-28
•

1913. '

;ranuar;r t 33-.54 -14-35 + . 3-96 ~0'6~ + 5·25 t 0'33 -1-87, ,...- 0·22

. 'February ... ... +. 24-84 -15:09 -+- 4,56'- + 2·94 : + 0·88. .+.1';32 ,....., 0·79- -2-0~
,

March ... ... + 23·02 -12·32 + 3·96 + 1-54 + 1:07 + 0'95' -1·24 -1-18

April .. , ." ... + 17-11 ......, 10·73 + 2-41 -1·99 + 1-62 -0'25 -H2 - 1-53

May ... - + 15·04 - 8·95 + 1·36 + 0.11\ +' 2·45 -0'01 -0-52 -0-66
I

June .. , ... ... + 9·63 - ·6·24 + 0-06 -0,36 + 1-13 -0,'16 -1·57 -;-" 0'~2

J:uly - ,". ... + 11-51 - 6·60 + 0-73 -0·09 + 1-65 + 0·88 -0·2.~ -0·94
I

August .. , ... + 6-66 - 5·37 + 2·1;, -0·22 + 2,60 + 0·92 + 1-48 -0·70

.. .. ..

. Year ... ... .. . + 25·65 .-14'03 + 5·50 .'+ 1·38· ',t· 2)1 +.0'35 ......,.1·1.4 -0'50."
Winter 15·52 8·52

..
2'57 , 'j- 0'14. + 2·46 + 0-62 -0·88 -0·32

.. , ... + - +
.

Equinox . " ... + 26-68 -15·70 + 5-42 + 2·73 + 2-4<1 + 0-28, -1-19 -0-48

Summer
'- f : • .. t ~4·76. -1}'88 + 8·51 +.1·28 + 3·23 + 0·14. - .:33 -0·71,

..
IWinter; 1912... ... + 20·33 -10·26 + 4-07 +- 0·41 + 2·96 +0-84 -1·54 +0'06

" 1913.... . ... .+ lQ·7.). , .. 6,7.9 .+ 1·07 _-0·13 + 1·96 +0,41. -- 0·21. . -0'70.. \

2nd Equinox... .. , + 25·52 -15'02 + 5-45 1.+ 2·17' j. ,+: 2·43; .+ 0'26'1· ."" 0·90 -0'69
-,-,,-.-'

.' .



TERRESTRIAL MAG1\TrETISM. , 255

'TABLE XLI.-D. Fourier Co-efficients. All Complete D~ys. , G.M.T.
•

:I[onth ,if BeaHon. i I c,. 11 .,. : I c,. .2' I C3•• I ·3' CO'

,I
o , o ., o o

. 'April .

May .

June .. ,

30·88

22·99

... .16·47

121 31

122 37

112 45

i
3:32

5·65

2·61

40·8

80·\1

125·0

J.64

2·80

1·86

93

111

62

3·45

1·7]

1·83

272

286

250

July ...

~\ugt;st

Sept.ember : ...

October

21·03

30·75

31·13

41·09

116 8

115 '0
,

118 29

122 40

2·22

6·71

7·02

11·15

87·1.

71·5

47·8

66·6

3·42

4·\18

2·10

5·04

57

71

H

\13

1·82

2·28

3·48

2·52

225

318 I

30i

136

Novembet , .. ,

December'

43·67

.47·34: .

116 18

11844

11·31

17·06

58·6

100·5

1·33

5·78

67

106

2·3\1

0·53

249

302

.

1913.

20'20 ! 12~ 69
',' I ,.

i
January i

I

F0bru~ry !
I

11·48 122 56
I '.

13·27 ! 119 49

.. , I

252

263

218

226

201

216

195

115

1-71

2-17

0·84

1-65

0·\17

1·64

1·89

1'8\1

\18

99

90

86

34

48'

62

71

2·45

2·76

1-14

1·87

1043

5·26

1·59

97-4

95·9

83·8 !

68·7 !

170·6

101.2 i

57·2 I

:1.29'5 I

" .. '

I

4·25

2·14

5·43

3·11

0·73

1·37

3'13

. 0·37

128 54

120 45

118 H)

121 17
0' '.

.' .. ',
8·55 :

.'.

.. , 17·51 '
:..

... 36·48:
l • ~ ~ l ~

I
29·06 '

26.11 1

... :....

.. ,

1 ~.

;
! "1'"

March,
"

June .. ,

4-p'ril

May,

Augast'
, f

: .,d
Year ."

I ~ .! ! --.

., .. ' . 29·24 i .: 118 4i . 5·67 i '''75·9 ·2·74 (,: 82 1:24 246 "

272

197

.250" .­

248 ,.

., .242'"

1·55

0·74

1:51

1·29

0·94

74

78 i

i
3·07

'·2·54 76

2·45 83
1

·3·23 .... 88 '..

I
• 2·00

'. ',..

,
,'63·2

84·3 !
;. t ;' I

97·1 i

. : '81'-5

I
4·09

'. 6'07;

116 46

17·71 ;,
. !
30·95 ;

i 1---'-1----~!-'--~'-i,--"'-~'_i----"--",---'-:-----I---~

.11" 22·76

,

., .. " 39'09'( ·"'117'13 '_'i' 8·61

'" .~; .
Equinox i ...

-.:, ;.( , 1 ,- ': I~(

Summer i' '...
~.,-

f
Winter, 1912; ...

•. ;, r- 19p.... .1 .. ~~12·68 \1}2~; 22 '.: 1·08

~=c.!l....:-~-::E:-:._9U-:i+t_O.X~,'_'_._-+.;_.. :....:<.._?9_,'--_6....:1;-,-:,_.-.1_}_9_,2_~,--':....\,,_,:._:_5~'8_7-c-,_'_,;_.:;6_8_::3----':._,:......_._.2....:._45...' ....;-'_'I__84------'.~-'-....:1:_i4_"....;.£:~------',2_,3-,3....:.'..:..'

-,



'AUS'I'RALA!SIAN ANTARCTIC EXPEDITION.
• j • • .

b,.a,. .1~..' Ib••
"

, , , :

.'. ,
1~12. y y y y y y y y

~. -~ ,

. Ap~\! ... ... -:;:- 2·06 -17048 + 3·27 + 1'3~ + O'8~ -0·71 + 0·97 .+ 2.·~!3
! ., ~

. ~ ..... . . ~ ,

M~y ... ...
'1" 7'C 2-4t -::-: 13'1~ + 1-06 -0·27 -0'8~ ~ l'9q -0·27 .+ O:~~

f

June ... ... -,,- 3'~l -,,- 12·59 + 1.71 --:: 0·9\ ~0'55 -1,84 + 0·32 =0.~5
'; U'F . ! ! .

July ... ... -::- 3'3\ --,- 12·40 +O'O~ -0,97 .+ 0'1~ -1,63 -0'34. .+ 0:44
\!~. , . · ! ~ "

August .-: 5·05
,

... -,,-l9-4l + 1·68 -:- 2·97 + 0'7~ -HI -0'97 -::- Q,~l
,::!:.'l;;: I. '! 1 ,

Sef,~~~b~J ... -2·55 -19·23 + 5·79 -4'86 + 2·50 -;- 2·2\ + 1·88 --:-: l'{lO
"~ 1 .' ~ ·f

~
. ,

October ... --;- 6'9l :-:- 23'4~ + 2·50 -1-80 -1-6~ + 0'07 -1-66 +. 0'~8. ~~~'~. .. , •

No,yrJPbe.f ... ... + 1'07 .-:-;- f6-1~ + iJ·o~ -:- 6'9~ + 0'50 -Hq + 0·22 + 0!01, ,

1913.
!

.Ja.~'f~~ ... + 5'9~ -12,71 ....:.. 0·17 + 6'6~ -0,13 -3·4~ -0·32' -4-19, I . . !

Fe~,r:~nr: ... + 1-6~ -14-65 + 4·33 + 1-11 -0'31 + 2·85 -1-03 ::I- 1026
.. .....- ! . ! .' ~ !

March ... -0·99 -14-20 + 4-08 ""7" 0·4~ + 0'3+ --1,37 -0,12 + 0!~4:
~,,!,:,~- . ._,h • , ,

Apr!! ... ... -.- 2·75 '-12·71 + 2·8+ -0'13 + 0'8~ -0'50 -0'90 + 0'8~
".1:';:',,,. , . · ,

May ... -2013 - 9'59 + M~ -1'93 + 0·79 -0·8~ + 1'08 .+ 1'2.2
~,., I · I

June ~2'Of O·lf
,

0'4:3 0;~5... ... ... 6·87 + -1-64 + 0·54 -1-64: + .'+
"'J?'i . , , . !. ! I ,,,

JuJt ... ... -:::;-2-4t - 7·21 + 0'2~ .,,-0·8r + 0·76 -1,28 + 0·40 '~0'51
! ! , ,.

AU@8.t .~. .,,-1-97 - 3·82 + 0'3~ .,-1·33 -O;O~ -1-6~ -0'08 .+ 0:59
. ""t1'~-' . I !

,
..

, ., , I
._...~.,.

..

Ye..,!. ... ... ... ::;::-1·0+ ::=:.!5·3~ + 2·56 I· ~0'99 t 0·25 ~!.4q -0'08 -0·11
~. - ~ ~.; ,

I .. ""
~' ..

Winter ... ... ;-:- 2'8~ -10,61 +. 9'7~ -1-35 + 0·19 :::-;:1049 + 0'07 + 0'22
''''''.'''':' -.'"' : ,J' t· j ......, '! ,

..: • ',1l.' ~ 1 :. , . , - h ¥"~'

E~~ox ... :::;; 3'2t •.~ !8'og .+.. i3'8~ -1-61 ' t 0·52 -::;: 1-04: + 0'06 + ?'ft..1 I .• ! '." ! 'I ,

Summer ± 2·91 -170'7 :1;. ~·01' , :t, 0'2~ , t ~'O~ =1'67 -0'38 -0·97.'1,' "~.':. ! ~~-. '. t I '."1 l I ..... ~" .. ti: .t

: ""'''' .. '- ....'' . ~ ~.:.;._;o;~o;l;l'h'tl!""':_r--._-' .~. _.....
...u.. ..... ~:

Winter, 1912... Ht
, !

-3·53 -14·37 + -1·28 -0,13 -H~
, -0·31 + 0'04:

::Jo:~;~, . I :~ .... f
,

i

O'3~
I

" 1913.;, ~2-11 - 6'8~ + -1042 + 0·52 -1'2~ + 0·4:6 + 0·39
~,.

, !- .... , ,.. , ! !
~n4 :JlJ9,uitJ.o~.~: ... -3,30 -17'49 + 3'89 ....: 1'80 + 0'62 -1·0~ -0·17 + 0·23

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

-
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TABLE XLIII.-H. Fourier Co-cfficients. All COlllpleteDays. G.lVLT.

~Ionth tH' S~asoll. r, . I '1'

.

20,05 194 36 I , 3·42 150·6

13:33 .190 32

13·01. I. 194 44

12:83 194 57

104-4 2'10

258

137

.316

.323

1·00

0·47

0·39

o

205

175 0·55·

151

130

y

HO,

1:64

1:61

. 1·92

o

67-1

117·9

y

3·55

HO

0·98 ,174-6

1·95

o ,

186 43

y

... ,\ 17·60

19.i2..

Ap~il ... ..

~1ay ....

July ...

June ...

A:ugust

25·17 177 33

.. ·1 19·40 187 33

..
4·43 • 173

.'
0·22. 88 .

302 ..

1252·29

1·85273

132..3·38

.. 1·58

144-1

130·0

125·83·08

7·55

8·63

196 2524'45

November

Qcpober

S~ptember .,.

1913.

January

February

14-04

14-65

154 46

173 28

6·66

4·47

3585

75·6

3·46

2·87

182

354

.. . '

4·20

1:63

184

321

,March 14·23 183 59 4·10 !J5·9 HI H;6 0·36 , 341
".

13,·00 192 13

9·73 192 38

7-17 196 24

7:60 198 31

2·85 92·6

....
315

352...

1·63 41...

0·50 .... 69

064 142

1·27

,0'59

136

122

149

181

H4

H9

0·96

1-64 ... 161

1·52

1580

1760

2·08

1·54

0·92 " 161·6

(37, 164·!J207 18.4·30

,,.
... . ..May ...

June .....

April ...

'July ...

179 1'04

023 ',J : 1,8

Year ...

Winter

Equinox

Summer

15·40 183 52

10·98 194 56 I

18·27· 190 7

17-72 170 33

2'71

1·55

4,18"

3'08

109·4

150'6

112·6

85·2

1:42

1-50

H7·

1·67

170

173·

153

0·13

0·44

.. 218

8

201

.

Wi.ntcr, 19J2.....

1: l4. ." 153

" 19J3.. ,.

14·75

7·18

17·72

193 48

197 18
I

190 44.1

1·69
"

H7

4·20

138·4

164·9

115·4
" ,"

1·3!J

184

158

. 0·39.:

O·~O.

0·29

278

50

06624-2 K



258

y

b,.

Y' ••YYYYYY1912.

Month or ScMon. _ I __a,i' __ I b,. a,. b,. I (la' I b,. I
-,-"""":0:;.'.'- -,,---'-'-'~'::=:"'~~'---'--'----'--_~....!..-,--__.!...-_~__ ..::'":+-'_---.-:.--"-...:.....:~.L...:---'-

I
.:~ "'--19·11" =-19·89 'l:-5·39 "' 9·73'" -1' 3·59 - 0·10 + ·3·15 - + -3,20

... -~ 14··h' ." 17045 + 2·36 - 6·46 ----"" 1·23: "'- 3·08 + 1·01

,',,'I.

April ...

,M~y
June
~.. :. '1

·;JUly .... ·".:.

Aligust

Sljptember

Odober' •

..: "--10·77 =-17,37 'of 1·05,..!=. 0·73 - 0·44' "'" ~'24

•. : L 12·81' ""-19·51: ~ 0:5'2 -"-- 3·97 4' 1·13 4.79'1 ­

..: .~ 10·20'0=:.. 21·94 '+ 3'85 - 9'~9 -1' 2·66 ..", 3'151 +

... ~ 9·()3 -"'-19,37' + 5:24 '--=---12·37· -+ )'34 2'~11 +
. '. .-

•. :"--13·89 -~31'64 + 6·24 -=----16·4.0 -I' 1·4.8'= ~'27 +

640

1·71 + 1·20

1·24 + O·3~

0·14 ...od 0:32

1·60' ~ 0·21

1-49+ (j·gh

November ... ... 0-- iO'58 -'- 35·84.- '\0 6·36 = 20·13 + 4·85 - 8·()5 +: 5·25 4' 2·48

1913. ,

- 3·23 = 35·30 of 10·36 - 10·4.6 + 2·89 - 3·25 +. -0·24 + (j·8D

6·26 -=- 32·96 't- 9·59. =--- 9·63 '4' 3·58 - 3·31'.. ~+. 0·89 + 2·4.6

... - 9'88 -15·49 - -1' 0,17- '-'- 3·3i + 0·4.0 3·()6 + 0·35 + 0·82

.January

.February­

-March c~ ~

April ...

May

... ~ 10·88 -- 27,58 + 6·24

- 9·38 -'-18·97 0\- 2·31

8·89 . -I' 3·25 - 1·26

,5·08 + 2·37 - 1·38

. 0·21 + 0'42

-0·58 ''I' i'27

'June .:. '-'--- 7·69 - 9·48 + 0·38 2·03 -1' 0·16 - 2·78 + 0·15 .+ 0·63

;:. '-- 4·47 - 5·93 + 0·16 - 0·50 -1" 1·65 - 2·.82· 0·82 + 0'19

-"'.f:;:.,,"",,·"'··..-'-'--"--.:·'I=.:"'-'.·"','----':I:--=---~--"':::1--'-':""""-1-----:':"---'--'---=-1 - -~--'-I,~--+---r - --

Jiily

August

.;; :....- 4,46 = 12·08 + 0·82 2·19 + 0·56 2·08 0·4.-6 + 0·70

9·43 +-~·2·24 - 3·41 + 0·95 . +, 1·09'Year ...

Winter'
I

- 3·60· +; 0·69, - 3·25- - 0·32

." '---12·01 = 24.-·00 -'1".5·39 = 11·27 ~. 2·26 .:' 2·12 + 1·01 ,+ '0·8'11

1=-=-""'''''-'"'''''-1:-:-=:-:.::;'.::..-,- --'---- -

Equinox

Slimmer .;:~

.
6·69- s 34·70' 4- 8·77 =- 13·41 +, 3·77 - ·!-S7

I' •

--" .... -I,~-, --'~-~. ,
+ 2·13 +- Hit

"

.Winter, ilii\h.

i9Uk

." "'-12·i2 '-"---19·07 -.+' ]·94, - 5·19· -\' 0·68 "'" 3·112·

.~. '- 6·63 .L 10·74,;0+: 0·38' ~ 2·01 -+ 0'69 =- 2·69'

0·4.6 +- '0~2i

0:20 + ,0·73

.,:'-10·80 --'- 24·39 + 5·01 ""--10·68 + 2·11 - 2·28 + 0-57 :'If --061

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

! !



.T·E:~E?T].H4J. }l'AG~TIS~L,

. TA,:PLl!J XLV. :x ~'<;mrif!r- Co-effiCitillts. ' All C(jmpM~ D.&y§: G.'l\i. T;' ,
"

21)9: '

' .

C,;·1"3" Ie,.Ci·1 ",. I c,." \' ",.

~ .' - . ' ,- ..

l
.,......,_. '-~- -'. .....__ .-. .,.. -

• 1912. y 0 ,
y 0 y 0

y,~:, ,rj 0',r ' .
:

April ... ... ... 27-57 223 52 1l·13 151·0 3·59 92 4049 45
".' "

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

May 0 •• ... .. . 22·81 220 6 6·88 159·8 3·31 202 1·08 112,
" --

..
, , .; .., "

186June ... ... ... 20·44 211 48 1·28 124·9 4·26 2·09 305
.. , ..

July ... . ... 23·34 m 18 4-01 1t~'Q MO 160, l';:lQ 287

A~gt!~t ... .. ... 2i·lU 20~ 56 10'33 1§8) H~ J40 O'?fi ' 157.,
.. ..

September ... ... 21·36 '205 0 13·44 157·0 2·58 149 1·61. 98

203
,

October .. , 34'55 42 17·55 159·2 4·52 161 1·77 57
,

November ... 37·36 196 27 2J.l3 162·5 9·40 149 g:80 65
I

1913.

Jan~!lry, ... 3[i'44 18[i 14 H·73 135·3 ,1·35 1313 0'~2 15

February ... 33·54 190 45 13·59 135·1 4·87 133 2·61 20

March ... ... 29.65 201 32 W·86 14[i'O 3·49 HI 0·!7 333

April ... ... ... 21-17 206 19 5·58 15p'6 2·74

I
JfQ Ho 335

May 16·76 212 32 3:31 177·0 3'08 173 O'~~ 23... ... ...
, ,

t • .&.~f ':',
June ... ... ... 12'21 219 4 2,07 169·5 2·79 177 0:65' ' -;":'13

, "

.,i:=.t.~~ ":~:"t-,:;l,. [

July ... ... , 12·87 _ 2QO 16. ., ?·34 ',1[i9;6 H5 16[i. 0·84 327 •
,

August ... ' 704;> 217 1 0,'52, 162·3 3·27 l[io J.l4 314
; . ,

I, ... ' " .. I'
--.~ "'1" ' -"'j " ., .." 'T' .. ~.... '-.".-' ,,~ ..

"

4:P§!: .Year .•. ..~.. ,;~. ; 26·42 200 45 !O·73 J51·5 147 1-44 41. ,

Wi~ie~' 17-61
..

3-32 168... ... 212 9 3·78 162·1 .. I->- 0·57 "326

Equhiox"
- ' ,

206 7
_.~.

154·4
-

... ... 27·28 12·49 3·10 133 1·34 51

6:16 .'
Summer ... ... ,35·33 190 55 16·02 146·8 142 2·88 48

.
, .' ' , .

. ,
Wjn~er, 1j'lJ1";, 22·60 212 26 5'5~ 1fi9·5 3·88 .. 17Q, 0·50 ,295. ' • ',t ...- .. , , , ,

"
1913... .. , i2'62 21110 2·05 169·2 2·77 166 0·76 345

2iJd Equino:,:,,, " 2~'67 203 53 H·80 154·9 ;?·h .. 1,37 0·84 43...
I,

, ..
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TABLJ' XLVL--D, H, and V Fourier Co-efficients.. Qliiet (q) and Disturbed (d) Days.
. G.M.T.

_ ~Iollth or Soason. ((I' . b,.
"3' .. j b3 •

,,
I

... + 7·71 - 6·10 + 2·98 + 0·05 + 1·33 + 1-62 - 0·42 + 0·66

Winter,. 1912.
J'.lay to August.

rq
Ld "r 4;.89 -21'.65 + ;.44 1- ~'13 + ;:51 - ;'17 1- ;.67 - ~'07

{
q ...- 0·53 y- 4·57 'I + 0·4.9 'I + ·0·27 '1- 0·2·t '1'-,- 0·79 '1.- 0·60 '11+ 0·16. 'I
d .,.1- 8·33 '11_- 3U)9 'I + 0·64 '1- 3·50 '1- 2·37 '1-' 3·05 'I + HI y- 0·01 'I

{
qd ... - 5·42 '1- 10.73 'I + H2 '1- 4·81 'I + 2·27 '1- 2·47 'I + 007 'II + 0·66' 'I

... ...-28·\)9 '1-29.25 'I + 2·76 '1- 1·51 '1- 2·~:3. 'I 4·68 '1:- ]·85 "1- 0·74 'I

---------I--,---~-I----[----l---~-I--~-i,------I-----'---
v

II

D

D

Winter, 1913.
May to july.

{: - :::
II,' {7z
V -{q

d

,

... + 5·43 - 3·cO + l·U - 1·04 + 2·43 + 0·51 - 0·73 -- 0·64

... + 27-09 -16,61 + 0·84 - l·M + 0·31 + 0·24 - 0·35 - 2·20
. -

... - 1·01 '(- 3·03 '1- 0-07 '1- 0·26 '1- 006 '1- 1-01 '1- 0·33 '1-' 0·3(i 'I

... - 5·27 '1-19.00 Y+ 0·27 '1- 3·16 'I + 0·44 '1- 2·31 'I + 2·06 'I + 0,68 'I

... - 4·33 '1- 5·73 '1- 005 '1- 2·09'1 + 0·54 '1- 2·16'1 + 0·19'1 + 0·57 'I

... -16·59 '1-25.45 '1- 2·06 '1- ]-(i9 '1- 0·36 '1--:-, 3·52 '1- H4 'I + 2·71 'I

----_._._--["-'----[----[----------------------I----~
"

... - 0·52 'I - 7-18 'I + I.M 'I + 0·63 y - 0·8H 'I --: 1·26 'I - 0·52 "I + 0·09 y

... - (i·76 'I - 3:3-87 'I + 1'.01 " + 0·3H 'I + 2·05 y + 1'03 'I + 1,06 'I + 1·69 y

+ 0·15+ ·0·10

- 1·30 - 3·88

+ 1·49

- 3·290·91

+ 4·66

0·13 _.

+ 0·39+ 5:867·84

Equinox.
September, October,

1912; Minch, April,
1913. -

{

. q ... + 12·60 -

D _. d . ,,' + ,];.49 :3;.47. + 1"P _

H {~ . :::

------

y
{

q
.d

... - 6·43 '1-15.45 y +

....;1-19.51 '1- 37.22 'I +.
4·84 'I - 8·20 y + 4·29 y - l-!l7 'I + 1-0!) 'I + ']·27 'I
7·23 '1-11,22 'I + 2·19 y- 0·23 y + 0·80 y- 0·63.'1

Sllunllcr.

D
{

q

d

... + 23·H5 -15·13 + 10·85 -- 4-43 + 4·5H - 2·63 - 0·13 - 0·66
, I I I I . I I /

... + 61·29 - 27·34 1- 0·% + 6·64 + 1·1 (i - 0·33 - 3·35 - 4·61

II

y

{ '.f,I
... + 0·37 'I -- 9·22 'I - 6·90 y - 1·72 '1­
... + 0·94 y -·3HJ8 O( + 14·13 y- 0,'37 'I +

... - 2·27 '1-31,11 'I + (i02 y---'10·98 'I +."I~ 21·M y -- 3H·18y + ()·41 y...,.·15·36 'I +

.'
2-69 y- 2·73 '1- 1·82 y- 2·23 y
1·43 '1- H·:32 '1\+ 1·08 y- 1·5()

108 y- 0·97 -(- 1·51 y + 2·12 'I

323 '11-14.22 .~I + 2.23.'1 ~~~:2f 'I
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TABLE XLVII.-:...D; II, a.nd V Fourier Cocefficients. Quiet (q) and Dist\lrbed (d) Days.
... 8.1\'1. T.

a,. ",. I' c3 • "3 - I C•• "..
Wintcr, 1912.

May to August.
o o o o

D
9·83

50·75

128 20

lUi 16

2·98

7,4.5

89·0

91·0

2·10

2·77 115

0·78

3-67

328

269

H

v

{
q
d

{~

4:60 , 186 38
3306 , 19:10 36

1202 , 206 47
41·17 , 224 45

0-56 ,
3·56 ,

5·02 'Y
3-15 ,

606
Hi9-7

163·6
118·6

0-82,
3-86 ,

3-36 ,
5-27 ,

197
218

137
207

0-62 ,
1·41 ,

0·66 ,

2·00 "

285
£0

6
248

-- ---I--~-I--~--I--~--I--------+----l~-~-:.----i----

D

[

v

Wintcr, 1913.
!liay to July.

{:
{:Z

{:z

/ O. I

6·63 124 59

31·77 121 30

3·20 , 198 26
19.,72 , 195 30

7-18, 217 5
30·37 , 213 6;

, 0

1-62 1300

1·75 151-4

0-2~, 195·3
3,17, 175·1

2·09 ,- 181-5
2-67, 230'0

2·48

039

1-01 ,
2·35 ,

2·22 ~(

3-54 ,

•
78

53

184
169

166 .
186

0·97

2-23

0,48,
2-17 ,

·0-60 ,
2-94 ,

o

229

189

223
72

18
337

----~.----I,---·------1------1------1----1--'---------1----11-----

Equinox. . .
Scjltcmber, October,
.1912; lI:Iarch, April,

1913.

D{: 14·84

55-SO

o ,

121 M

121 50

.

5·87

1·14

o

86·2

96·7

4·8\)

3-42

o

72

196

0·18 .

4-10

o

36

199

II

v

{:z

{~

7·20 , 184 6
34-53 ,.191 17

16·73 , 202 37
42·02 , 207 40

1·76 '(
702 ,

9-52 ,
I3-35 ,

"69·1
·'86·8

]49·5
147·2

1·54 I
2·30 I

4·72 l'
2·21 ,

215
63

ll5
96

0·52 l'
1-99 l'

1-67 ,
1·02 ,

280
32

41
128

---------:----1---'------1----1---1----1-·---------·---1----

SUllllner.
o , o o o

6-70 351·8

'7-11.,. 256·1
]4·B, 91·5

. IT'17) 151:3
18-02 ~ _ 148-5

216

325
45

219
146

191068
f '. -

5-79

2-88 .,.
1·92 ,!
2-60_ ,I
3·]4 ).1

. I

225
171

106

132
167

5·29 120

1-20

3-83 ,I
9'~3 1'1

1-4" VI
14.-58 II

\

112·211·7228·33 122 18
. ,
67-11 1114 2

9-22 '( 177 4~

31-99 l' 178 19

;)\ .1\) , 184 JO
·14-75 .,. 208 55{~.

--------------~._. __ .._-------~-_._._---- .....- ---------------_._---~~-......---
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Tables XL and XLI are calculated: frolll the all-daiD inequ~litiesin Table XXIII;
The seasonal.values C!f the a and beo-effic~erit~ are the ~rithnwtic 11leans .of tlW vallies
for tAe 1I\0nths composing the season. The pha~~ angles were all calculated to.minutes,
but arc given only to the nearest degree in the case of the 8-houHwd 6-hour waves,-and.
to the n~arest 0°'1 in the 12-hour wave. .The values of the eo-effjcients'cont<lin a
considerable ',: accidental" elen,lent, especially in the case of 8-hollr and (lollOuttt3rJns in'
individual months. It would reqilire a large number of years to' give smooth results. ,

'" The ap;plitude C1 of the ~4-hour )vave in Table XLI shows ;Mher aregular ~nilUal
variation. Like the range of the diurnal inequality, it is much larger in summer than
in\yinter, equinox hoWing lj,n ii!termeciiatepo~ition. _

The ~pparent variations in the' phase angle al are not hlrge, and are decidedly
.irreglllar.. I~~iew of the slll~ll difference between t,he plmse.allgles found for 'the several
seasons, it is. not unlikely that the variations apparent are largely aceidental, and not
representative of the nor~nat year. .

The amplitude c2 of the 12-hour term is of the order of one-fifth of cJ' ;md like it
shows a distinct annual variation, with the maxinjum in sumlller and mininuim in winter.

, The apparent variation of a 2 is ve~y irregular, ancl the range of values considerable.

Both the amplitudes ,aqd the phase angles of the 8~hour and (i-hour waves show
an irregular annual variation, but the differences between the phase angles for the several
seasons are eqmparatively smlj,ll. The value found for c3 exceeds that foun~ for c4 in
all seasons.

Tables XLII and XLIII for II are calculated from the all-clay diurnal inequalitie,
in Table XXVII. The seasonal variation in c1 in Table XLIII, though decided, is hiES
reguLar than in thecas~ of D in Table XLI. The phase angle al' also shows a wider
range than in the case of D, As fhe three lowest ,:alues of al oecur in summer months,
there is presllmably a real pha~e difference between sjlmmer and winter: c2 and a2 'vary
rather irregularly 'from month to month, the value ofa2 for January being very out­
standing. As only 15 clays' r'eeords were available, chance would naturally pIa), a larger
part than usual. It is the difference between the phase angles in November, January,
and February that 'is respOllsible for tJ1e s,ulllmer value of 02 being exceeded by'the
equinoctial. The winter months all give lo\v values for c2•

In th~; case of the 8"h~1~r wave th~February ph~se ailgle, and to a lesser extent
the October phase angle, appear abnormal. With 'these exceptions, the values of a3

are more harmonious than might have beeli expected, considering the smallness of c3 :

The values obtainedfbr c4' in Ji}any of the months are so slnall ~hat t4e irregularities in
a4ure not surp~isin:g" The insigAificance of the seasonal values of C4arises in consider~hle
measure frcim the differences in the phase ~rigles in the months comprising cach season.

Tables XLIV. ahd XLV for V are calCulated from the all-clay diurnal inequalities
in Table XXXI. The annual variation 'in c1 'is pretty regular and well marked, the
summer value being double the winter. As al hiLS a lower value in each of the sunmler
months than in any other' month, the lower value obtained for that season represents·
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_presuinably a natural phenomenon. 'I.'he same phenomenon it will be reinembered was
observed in H. The differences betWeen the values found for a1 -in Table XLV for
correspOlglingW:Jilth's .of 1912 ahd 1913 are 'culeulated to illspite doUbt as to the reality
of the apparent' qifference between the phase angles for winter and eq\1illox. At the
Batlie ,tlnfe tm.~ Values ~f aj obtaih~d illdepei1~ehtiyfor the tWo Wmtersare Closely alike,
aM the siiliiltti-lty of tHe valilesfor the t\VO eqiiihb).cs-thoughthese' are hot whOlly
itidepe~ae'n'~p6itits iii'the'~a:nre ciifecti~1.; The 'v~iuei 6btamec(fot e2 are smail i~
th~,viiiter.llibtltJls; bilt hi the 'bthef'seitsohs thetati9 bft2·to 61 islliuchlargerthah W~s

tlih Case'foi'.o Or' II-. . :As the ii}:;pareht V~rii1tibn'ii\'~2 is,gbt Uti'gg; the ti~tural,iiiferehc~,

i~I'thaFther((is in' Adeli~tjaii<l a suifstailtial i2-hol1t tehir'iIi"the verticaif6tce~'the...
vali!es"6btaitl6d for c~ ih the egliih6btial'aiid s\iiiifuer hi6iitlis~timucl\. 'sifiillie'r than
t~ose obtained for c2 ; at the same time they are considerably larger tliatlth'e carre'"
srtoudihg'Vlili.les fahnet foi':O ana H, Also there'is iio~~xcessiVeirreglilarityihth'e values

-obtiined' for 0.3' - -There iI,Te gteater irfeg\ilarities in 'both (;4 ahd a,j, bilt considering the
smt\i~slze6f c4 ih illbst hlonths this is not surprisiilg: _' __

Section 15.=Tables XLVI' and xtvn cOlltrast the ]'otiriei' co'efilCient's calculated
frofu the qUietM',ind disthrhed (d) day diliblal inequaiities.' ih vie\" of the' sIiuiJi
n\hhbcr Of day~ on \vhich the results depend, apparent differellces betWeen quiet and ­
distihbcd days hiUst be accepted With 6autioh,Ullless the several seasons give strongly
confibnatbh'tesillts.' -,- .

,hI vie\vof the relative aJi\plitudes of thc dilii'hal 'variatIon ill dIsturbed \ind­
quiet 'day~, Hhi{ll-k:edexcesS\VOliid hatutaily b:e expected in the aillplitude of t1eFourier
\V~ves 'Orl distlitbed days. in the 24-11olit wave tl\IS excess is apparent ill every case \
but like the exc~ss III the iheqllitiity tit11ge itself it hr H1tIch less cOllspicllOUS ill'suillmer
tha'h in \vinter or equlhox, especially. i\1 the case of V, 'i\h~ Hi'stllrhed ciay -amplitu.'de
is ~lso in general the larger ill the i'2, 8, ahd (\ h'01lr \vaV~S, but to this 'tb~te at~ exceptrbhs.
The iiibststrikihg of the;se al'e t~e e'q1llh()ctial Hl1ClsHmiher Vhliie's ,of ci! and c~ for
deciIhhtl6ri. l'lie'cx6eptionss'0lllewhat cllri6ttsly nt'e fewer fotc4 thnf6t '63 , -, , '

The difference between the values of 'a1 for the ,quiet and disturbed. 'clays is
- ustIally nbt large, Ih the case of b the qi1ietcday ul\.gl~ I3al\vays the larget. Also

• ,_', ._; , , " _" I. , • .__ _, " ,_ • _ " _.: ~ :' • ~ _'.'

ilxcept iii eqhinox the al1~day ahgle is iilterhYediate ,b~t\Veeii the ~\iietahd disturb-M
., ., . - .,'. I. _ ,_ ." ~ _ •

day ahgles. Iii Hahd V; on the otherli'lufd, the qTiiet"day valu'e Ofaj i§'tJl~slnaner

in 3 ,cases out qf4, ,,,inter 1913 sUppiying tliee~cel.>tibns, a'n(nh~ ~'alllqay ailgle is iii-:3
cases out of 4 intet,Mdiate. ~. -', " _,

'lihe 1'esulWobtaihetl for the 12; >8,: Md UhPli~ W'a:Vcil' are so11i'e'wh'ahhscofdailt.
_S6hletii'\{es,there is a fl1ir',agreembht b'et'\veeh. theqi.iiet ailddls't'Hrb'ed iday:pllllise 'il1~es
, Whell ileitlfet appi'O'achesdo:se1y the.~ll~day lillgll3,: rI'heill'lpressioh 'pr<5d'lieedfstliat:th'e
diffci'ences between tTteqttict ana. disturbed' 'dayphahe'l1ilgles i 'arc largely 3;Cfc'!dffiltilJl;
ahd cimilot be' assUliledt'() be 'notthal·. '. /' . -• '." _, '

, p~rhups. the6hly. definite, conclttsi6nto,be 'dtaWfiis 'Hiat t!lie;'24~hb'iIt Wave is ­
dmllinaht in all types' Of daY's; i\.hdthat its 'phase ahgle is not 'muiYh ,ihfll1en(ieq !by 'diB~

tur" '-b'a'n-ce'. ,- , ,'-' .,
........ ..' :.~:. - .' .',1 j..J .", ':.-- .,' , ... ~_ _ •. ' ',4- ••_

•

.-

,
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CHAPTlm'IX.

, ABSOLUTE DAILY HANGES-DAILY MAXIMA AND MINIMA. '

,

Section 16.':"-As already e.Kplained, the daily maximum' and minimum and their
times of occurrence were measured at Christchurch. Occasionally apparent incon­
sistencies were notic~d in the sheets received in England, some houdy values being
ll~rger than the maximum or less than the minimum. This was not surprising" because
the hourly values were obtained with a planimeter, while the maximum and minimUlll

. were measured with an ordinary. scale. Instances noticed were. dealt with by
"correspondence, and it is hoped that if any apparent inconsisten"cies h~ve surv'ived
~~es~ ,

A difficulty of another kind presented itself occasionally with the absolute range
(excess of l~laxilllUm over minimum for the day). Ha~lge~ had been assigned' at
Christchurc;h to an appreciable number of days for which the trace was incomplete.
But in some cases it was probable, and in others certain, that the range obtained would
have been exceeded had the ,trace been complete. The best course in such, a case is
not' always obvious. In sop.le days the trace was incomplete simply because the limits
of registration were exceeded. lfthe average range in D from all the complete days
of the month is 2°, while the limits of registration ai-e exceeded on a day when the range
actually shown is 5°, the inclusio'n of that day giving it the range aetually shown gives
a decidedly nearer approach to the truth in the monthly mean than if the day is
excluded. Thus theil{clusiqn of such a day appears the lesser evil. Again, a day may
be in()omplete simply from an interlude of two or thre~ hours between' tf1king off one
sheet and putting on another, and the appearance of the trace on both sides 6f thegap
supports the vi~w that neither maximum nor miilimum was lost. On the other hand,
the loss of trace may occur at a: time when a maxinlum or miuimum is to be exrected,
or it may extend over so many hours that a considerable disturbance may well have

haPrened.

, Each 'ease was considered on it~ own merits. 'It would be too much to hope
that the right decision was always reached, but it is believed that any uncertainty
in the monthly means is small. In. a few cases there was certainly an under-estimate,
and a + sign is attached to any value supposed to be sensibly too small.

. . .
Table XLVIII gives absolute range data Clerived' froni days t.M.'I'. It gives

for each month the mean and the gre.atest and least of the daily ranges for D, H, and V.
The force equivalents of the D r1\nges are included for comparison with the, H and V
~anges.' No distinction was drawn between complete and incomplete days so far as
the largest -range of the month is concerned, hut only complete clays were eonsicleJ;.ed
fo'r the least range. In ·the penultimate line the means for 1912 were all derived from
the 8 months, April to N~~ember, so as to have comparahle results for D,H, and V;
also August was omitted fl'(;mitl~e means Ior1913. The last line uses only the three,
months May, June;,and July-,-August, 1913, being incomplete-so as to have strictly

o
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,~ ,

comparable results for the two years. Whether we take the 3 months, or all the months
wit~ the exception of Deceplber, 1912, and August, 1913, the 1912 value, whether a
mean ora niaximu~ or a illinimun~, is larger than the 1913 value. Also, the excess is
always substantial in the case of the mean or the largest value. On this POillt there is
absolute agreement between the absolute and the inequality ranges.

The mean values of the absolute ranges in Table XLVIII show clearly the .same'
type of annual variation as the inequality ranges.' Summer is the time of maximum,
winter the time of mininmm, and equinox is intermediate. Siinilar annual variation
is also clearly apparent in the least monthly values. In each of the 3 mid-summer.
months, November, December and January, the mean of the absolute D ranges exceeded
200' (3°~-), and in no single day did the range fall short of Ito. In June and July, on
the other hand, the mean range was less than 2° in 1912 and less than ItO in 1913, and
ranges under 30' were recorded in June, 1912, and in May, July.and August,' 1913.
The seasonal influence is less apparent in the largest monthly ranges. 'rheabsolutely
largest D range recorded-exceeding 91°-:-occurred in December"but the n~xt largest
monthly maxima belong to August and May, 1912, and the largest ranges reco~ded

for 'H and V occurred respectively in July and June, 1912. In short, large magnetic
storms in AdelieLand, though most common in summer, 'are by no means ?onfined to
that season.

The eliormous size of the largest D angular ranges arises 'from the low value of
H. In terms of force the largest r!,!nges in Table XLVIII are occasionally eX,ceeded in '
the United Kingdom; though haraly at sunspot" illiiiimuni.=C;It is the persi~tency of

, large disturbance that distinguishes high magnetic latitudes. ,;:
.• • "I

For comparison with the other e~ements, the force, values should be taken' for
D. Using these, we see that the mean D and H ranges are fairly similar. In] 91'2

. the D final mean is' the larger, \vIH~ther from the 8 months or the 3, but in 1913 it is
the other way about.• The V mean absolute range exceeds the D and H mean ranges
in every single month. But the largest V r'ange~is the largest range of the month only
in 7 out of 16 months. The largest H range exceeds t~e largest V range in6 months,
and exceeds th~ largest D range in 10 months out of 16. Thus, relative t'o the 'other
elements, the H absolute ranges are decidedly more ,prominent than were the H
inequa.lity ranges.

Table XLIX contains data analogous to those in' the previous table, but it
refers to days G.M.T: Also, it is differently arranged, to facilitate intercornparison of
the most and least disturbed days of the month. ' Tables XLIX and XLVIII being
derived from the same data, the differences between them may appear excessive. The
differ~mces, 'however, are probably not wholly matters of accident. The incidence of
individ~almagnetic storms may be largely accidental, 'but' the progress of the disturbance
is probably partly influenced by the local time. Whether the maximum and niinimum
duririg'~ magu'eti~ storm will both occur on the same" day'" may, obviciusly be more
~r less' probable according to the hour G.M.T. at which the" day,". begins.;

6624~2 r; , .
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. . Compafing corr~~ponding val~~~ in the last two 4nes. o~ Ta1;>le~ XLVI~I !!:~d'
XLnt.,~(~~·be~fojihd th~t in' II cise~C!tit of12 the'iJieaIi orihe iea~t"rahgb{isl~§s

fQf ih~day'LjtT: .tliah 'the day GJ\~~T. 1~ .~he rerriaiuitig ca!,eth~MvovaH~es. '!ire
":, .~."'.- ,,:, '._"'-".~.'" . -"-',' f· ~._ ,::'" .. "'. , ,••.• ' ,' •• , :..-.-:~ ,,'

equal. Tp.e ,tend!lncy IIi. the G.M. 'I. meali rang~ to ]j~ thf! .larget IS liot con.fiIl~d to
tji~' 1~a1t"thtigk.tIt; i~ 'I?~~n ill ~he iafge.st·i'~~g~s iii"g~Sds_~g"Ob.t 0£12; Ii\. lilt{q£s1~M
the"pieansdJtlv~p -from the mOlithly meiil ta~gc~; the L.M.T. an4tt~tT. villies't@
·tbrldel: itr~ll'tr8~fC:jrii '5 'msta'nClli3 Uth'e' 'G.'1\'L'j'. i v~hieis;the'lar~r/'iiid .in"f'tlie-:t~illliilillig
4 instances it is the smaller. None of the differences are large. ,i;"']' :"ih 'i:;:

! .

," " ,'.

• _. H. !:!rABLEL.~(Absolute Range )+(Inequ'ality R!lugef ~:M.'r;,

Mniith.

1912, 1913.
. .. . " .

D, I H, v.
I

.~~~a~. D, I.. II· v• "I Mean.

Octob~t '

Ndvembet: ,......
" 1.• "

, :,'

\ .

"

2.:~3,

2·82'· .

3'28

3,t~

3 i 03

. ~-77

2-97

:3042

3·23

2-93-" 3:81' . "'2;71' ;3:W~' 2·i16
/>. ." •'. - - : ::~ '"':.... .!~~ Ij·J.~'l .. :: "~ff~~~\l':r1"

... .... 2'69

f·44 4·76 2:6Q ~'28

~-55 4-56 2·37 3-16

2-38 4-18 2'54- 3'0:\

2'4)) 3·24 p·42 2·72

~'86 ;3·44 2·85 3-0p

2-69 3-98 2'81 3;16

2'67 4-50 2,97 3:38

...

2·72 " 3·17 2·55 2'81

2'3~ 3-63 2'7<1 2.!l0..
2·95 4-44 3'66 3·68

2·74 4·02 2;52 3'0!l -

2·33 3·07 j-81 2'74

2'p3 2,90 2·63 2'6~

1'~~ .' :1.41 2'f!6 2'53

2·37 3·81 2'29· 2:82:-

2:09
... '.

•. r"
,. ,... ,

•

l{arch

July ...

June .....

Ap~j! ...

lIl:ay :..

J~nuat!

Februa,~y

August

'Scj.>tein~er

, f··!," ~;. '~' ..

. -'

.. ' . .
"i,_ •...•• '.J; ....

2'63·. ..(·07 ,:. ~rriri\ -.~~i2 .
" .. ~".~ -.

.

. 2·91"2-683'5~

. . ;-

2'4~ .

~ '" .' .
:r~\'" '.~:.i _~l ,~•••

" ,:. ~ VTMjl~\ L 'give~' the ';'atiO :b{jtiieby th~ aosohiteirange[totlie'co#espondirig
;'jiiequallty rlinge i't'i. eaiJh month.'/Irh.e ·L.M.'l'i data Me \1sixt: . 'lihe .tiecessaty.,rlmlef­
. estimatk iIi thbmonthS- ~h~ii 'tlle liinits oUeg~ttation were ex;ceeded is: be~ieved tb ;be
trilling: "({Fhe'6'!ttstahdinlt"featiire ls"ttle large §iie <if the ratios for ;H as compared With

. thase£6i<Q and VJ Th~ H ratio- ii the largest iii ever,y" single moiith; and the excess IS
trtote-Conspictious in th~ quieter ye~t 1913. At fustsight this mayseem.:mcoiisistent

.~<~~\~,:. _._~ :1.;, .... , ~:. :',_ ... [:_.~. ~ .. :.. ~. :.'"

t)
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with th~ e.onclusion d~rived from Table XXXIX, that·disturba~~e enha~~~s the. H
inequ~lity range more than it does the D and V ranges. But it only in~plies t,lUtt large
a~ the' eff~ct of disturbance is on the H ineq~ality range, it is still more pron~inent in
the H',abs~lute range. Disturbance has two effe~ts-'it. enhances the absolute ra!1g~

and also ,the amplitud~ of the regular diurnal inequality. The latter phel~~~lenon i~
mor~ pa;ticularly charact~risticof high latitudes, ,but even there it is the ies~ proniinent
of the two. ' ,',

The values of the D and V ratios in Table 1, are very similar, the latter being, on
the' whole, slightly the larger. There is no clearly~marked annual variation in the
ratios.

, ,Section 17.-Table~ 1,1 to LVI give the number of days' \vhen the absolute ranges
in D, Hand V la;y betw~en certain specified limits. Re~tilts are given in separate
columns for, individual months ,of the two years, and in n, third colunm for the two
years combined. It is to the third columns that the particulars given as to the number of
d,ays utilised apply: For example, in Table LI: Only one Janual~y (1913) wa~ available;
and all its 3i days were utilised. Of these, 2 had ranges between 1° and 2°, 14 between
2° and 3°, S between 3° and 4°, ] between 4° and 5°, and 6 exceed.ed .5°. These figure~

appear in the columns devoted to 1913 and also in the colUlllns devoted to Qoth the yeat~

combined. Ag~in, in Table 1,1, May, 1912, and May, i913, wei'e available; and 59 o£
the' 62 May days were utilised. Of ranges under 30' there was none in 1912 and 1 in
1913, and so 1 in the .two .years combined. Of ranges between 30' and 1.° there were
S in 1912 and 6 in 1913, and so 14 in the two years combined, aild so on.

-~. '. .

',... _The ~as~ category, e..'}., ranges exceeding 5° in Tabl.e 1,1, includes some da};s of
inc<::gnplete record. As data were av.ailable both for d~ys J~.M.T. and days a.M.T.,

. ... . . I

separate tables have been allotted to the two types of days. The two tables'for the same .'
elenient differ more than might, perhaps hav'e been anticipated. The chief difference
hetween the two tables fO!';D is .that ~ra))le 1,1 (the L.M:.rr. table) has decidedly more
days in the two first catego~'ies (ranges ;noJ~ exceeding 1°), and.fewer days in the last two
categories (raliges' exceeding 4°).,

It will be seen that there is no inst~nce in either Table 1,1 or'l'able Lll of arange
less thall'30' except in the winter season. Even in that season only 1 day in 105 in
Table·Lll, and 1 day in 42 in Table 1,1 had so small a range. At the other end of the
scale, 69 clays in Table 1,1 andSl clays in Table LII had ranges exceeding 4°. In spite
of r. considerably smaller totalnuinber of days, summer contributed a considerably larger
.number of ~ang~s .exceeding '1° than eith~r equinox .or winter. Even in winter more
than 1. day.in 20 had a range exceeding 5°.' In smimler.l day in 6 or 7 had, a range
exceeding.5°, and .fully half the days had ral1gcs larger than 8°.. As compared with
D ranges from stations in temperate latitu~les, the AdeliiCl J~and ranges appear enol:mous.
"I'hey are quite olltstanding eV,en 'when the eomparison is, ba~ed ~n the force e,qtltv~.lent.

Take, for example,Kew Observatory, where H is rO{lghly () times as large as in Adelie

"
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Land, ' Ranges of 30' and 4° iIi Adelie Land will correspond fairly to ranges ,of 5' and
40' respectively at Ke",< 'rhus on the basis of Table 1,1 we should expect at K~w i~ a
year at sunspot minimum 4 days, with a range not exceeding 5', a~d 33 with a, r'ange
exceeding 40', Taking amean, ho\vever, from the two years 1890 and 1900 (either
year having a larger sunspot frequenc); than 1912), we haye 34 days with a range not,
exceeding 5', and no single day with a range over 40', ,For the average year' between

.' ",""
1890 and 1900 there were 17 ranges not exceeding 5', and only 4 ranges above 40' at
Kew,

,
No direct ~omparison, unfOl'tunately,ispossible with Cape Evans, as declination

was not recorded there: A declination magnetograph was in action in" Ross Island
during the Antarctic I£xpedition of 1902-3, but the local disturbance makes ' the
interpretation of the results then obtained rather d~ubtful. If H in the magnetograph
hut ;tt R~ss Island had the same value as in the absolute hUt, which is,doubtful, it was
53 per ce~t, higher than at a station less tha~12,llliles away on the ice of McMurdo Sound,
and fully twice as big as at the station in'Adelie Land" In that' event declination
changes shown 0.1). t1).e Ross Island curves would, naturally be ollly two-thirds as large
as, they would have been but for the local disturbance, and only abou.t 47 per cent, 'of
the ch~ngeswhich the same forces would have ,caused in Adelie Land:, Another obstacle,
to comparison is the loss of trace on disturbed days at Ross Island through there being

, no second mirror on the D magnet: ' '

There were,461 days ,when the D t~ace at:Ross Island was complete except.for
one or both limits of registration being exceeded: Ofthese: 31 had' a rau'ge not exceeding
30'" This gives a percentage six times as large for this category as we get in Table LI.
On the ba'sis, however, of equal force, the natural limits for comparison ~ould be 60'
in Adelie Land as against 30' in Ross Island, On this basis we get 16 per c~nt: in Adelie
Land as compared with 7 per cent, in Ross Island. I' '.I. ':

Again in Table 1,1 the ranges exceeding'3o/~umber~d 132, i.e., 28 per cent.ofthe
whole, In Ross Island only i6 per c~nt. of t~e days had a'r'ange exceeding 3°, but 54
per cent. had a range exceeding 1to

. ' '. I, !: '

Finally at Ross Island 39 per cent: of the ranges exceeded 2°. In Table 1,1, 52
per cent. of the ranges exceed 2~, but only 15 per cent. exceed'4°. ,

. '. . '. - . .'. .
Thus the conclusion we should draw as to the relative sizes of the D ranges in

_Adelie Land and Ross Island depends entirely on whether we make equal angles~r
. I. ' .. ",' "

, equal forces the,basis ofcomparison. On the former basis the Al,le.lie Land ranges are
. much the bigger. . On the latter basis the preeminence lies, equally decisively with tI:i~ ,
, Ross Island faIlges. .

Someallowance \voVld presuniably be necessary for the difference of the perio!is;
1902 (sunspot fr~quilncy 5'0) and ~903 (freqllency.24·4)- ,,':'ere not so 'representative ~f
sunspot mininnirn as 1912 and 1913, " ' . . .
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·:~i···-,':\I.. ~.--.-~: ~;. ~.". ,"i ;._:,:'-;+i""~'~';:~,'";

Absolute 'Range. '·JNunloer'ofDays·(L.M.T.) when Range between
Limits, Stated. '

.,.' ', __ " • "!" '/i)t .. , 'l',"~... • 'J.- "~.' : ~)f'i,.-··

. '

.. D'tn30~ :' ~Q'~o!~, !O~ogo 2°to~O ~O!o40 ".•. 10ta6~ ~ ':.. ~~o 'I::.
Month :i. [-,-"",'-"-','-;-'I--.:---.--~I--,---;--'-+~~--.-l--=---,--.--'-l'--'--'-:--'-+-'-;'-=--;-~

'Se~on. '~' ~ I"~ li~ ~ ItlH fl ~ \.~[ ~ I~ \!lJlt!j~~ I.:~.:I, §' I~~;tt.rl~~'
'.January, "'I:J1 , 10 ~.rt· ,0[,0' 2 "2 14,14: 's;,I.~, .... 1 21".;".: ,'I\i, (\,i
February ... 28 0 0 0 I 0 " 10 III !l '!l n Ii :i
March"" .:: ill'l;.:: '0 'I) h :1' i2 ,12 '" 11 11 ",4:4 ",', . J "1' ',; ",11 111,
{\wil .. , t.i' ii 0 0 0,;, " 8 ,1:; :ii 4 Ii III 2 4 Ii 2 I :i ,i \
May.'.. ,'::, ,n9' ,q,l i, 8 Ii 14 10.. 15 :!5.' '7 4, II ii, 0'" n ,2i::-2 .. },4~ ::1, ,'j 4,
June 55 I 0 1 G 11 () 22 ·n 11 20 4 :{ 7 2 0 2 2 0 2 1 IJ ' i
July... n9 0 2 2 7 10', 17 12 ](), 28 n :; 8 2 0 2 0 0 0 2 0 2
Au,~u,t ... :18 0 I' I 4 4 8 II 2 1:1 Ii, 0 n nOli I u I 4 u ,i'

~~~~';,;;~Qer ::: ;:~ g ... a ~ .'5 '~ '~I~ I~ 1 .:, 1 1 " .1-.; ;
~~ll~lJ~; ::: ~~ I g .. g g, 'g i .. :" i II-' ;; ~ ,~;; :"".}; ~, g
," I~_o'_,_.'1_"_" '_,_'" .,.=="'=

Yea.r ... 471 ~ 71 148 i I;;' ml 27 '4Z
Wiiiter .:.2i!· ij IH 86 :12 1, ... 7 II
~qliin.o~· i4:1 0 10 4-H 42 2:1 !)

..
i3... ...

H\fmmef ... i'i7 0 '0 10 41 3\ 11 J8..
TABLE LII.-D. Absolute Hange. Nuniber; of, Days (G.M:.. T.) when Hl:!~ge

l)etweell Limits cstateq.

I 0' to 30' 30'tolD 10 to 2° ~D to ~}O
,

30 t:o 4° 4° to 5° 50,
Month·

~\. or '
~.

I I~· I
I~ c

I
I~ri

1
I'" ~

1
I'" ~ I

I~m I' ~ I
~.,;8ca..'!.on. .; ,; .;

~ 0; ~ ;j ,; d ti ti ,; ;j
~ e~ ~ o~ o~

~~ ~~
o·

~E.;; ;; ~l:. ~
co -" :'; :'; ;:;~ ;; ;; 0" co :'; 0" ;; co

~..~ co co
~~ ~~ ..., ;;.~ ~ ~ ~

.~r~~uary :II 0 0 0 0
I

... 2 ~, lfi 1;1 Ii Ii 2 2 6 Ii
Februa.ry 28 0 0 IJ Ii .... (, n (8 '8 8 8 2 2 I I

,',March :11 U • 0 \ I 13 1:1 II 11 !i !i 0 (I \ 1, '
April' 50 I) IJ (j 0 :J :I 4 Ii; in 7 '7 14 2 2 4 :l :I 0 4 0 4
~Iay .. : 58 . 0 I I 4

I
0 IIJ I:J Hi 2!l, 8 2 10 0 2 2 2 0 2 ;2 2 4

.Junc ... 55 b 0 I) 5 I,j i9 12 11 2:'J 4 4 8 I \ :I I b I 2 a :2
'J~ly ... 60 1 0 I Ii 16 22 i:1 12 25 5 I 0 0 I I :I I 4 I 0 I
A-~lg1JSt 38 0 b Ii 3 :i (\ jo -i 14 7 0 7 4 0 4 :1 0 :i 4 Ii 4
September ... 30 0 0 I I I '6 U ]I) ]I) 8 8 2 2 3 3,
October 31 0 0 0 0

I
3 3 14 14 5 r; :I 3 6 il

. November ... 30 0 0 0 0 2 2 7 7 8 8 7 7 6 II
December' 27 0 0 0 0 I I I" ]I) J 5 4 4 7 7...

1-'"
I . ,

... ... .. .
I-------- - - - - - - - - . - -

I

Yrar... •.. 469 2 62
1 ....

\41i \20 ..: fi~ 30 ... 4n
.'Vinter ... 211 2 ,17 .. , 91 :ii !l 10 ... II
Equinox: ... 142 0 ,; I ... 41 ... 49 22 11 .. .

I
14

Summer ... 116 0 ... 01 ... 14 40 2i Hi ... 20

Tables LIlI and 'LIV shO\~ the dis'tribution of H absolute, ranges according to
;siz,e,. 'rhey reter resp~9tively to days L.NLT. a~~ days G.l\'LT. 'rhe diff.ererwe~between
them !l:re s.t;nall, put in the first cfttegory (ra~g!ls m~t e~()eedillg 50y) t,1W lll!-mbeJ; gf
~,l\'L T,d.ays is de()~dedly the'grea:t~r. A. coqesponcl!ng difter~nce p~ese~teci its~V "in

t~eca~j:l 0,£ D. -~ve:q i~l '-J'a.ble L.II~ ra!1g~~ rlOt exeee4il\~, ~9y fqHlle(:ll~(:lsth.al,l, to. pfir'
cent. of the total, and no summer day had so small a range. At K~", Ops~!:y~t.opi,Qn
th.e other hard, between 1890 and 1900, the percentage of days with ranges not exceeding
501' Was 46 for the whole year, varying from 67 pet cent. in winter to 31 pet·cent. in
summer. At Ross Island, in 1902-3, of the 457 days for Which the H trace was coirlplete

. . . ,
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except for the limits of registration being exceeded 88, or 19 per ceIl,t., had a range riot
ekceediiig SOy; ahd norlifige as siiiall ,is this wa,s recorded in May, June, or .July.

': '. Iii'i'ables i.,III allti Liv ranges exceediiig 100y are iiiuCli less cbiiiinoh in \vliiter
t~~h ih equihox 6r slimilier;ancl ranges exceeding 2S()y are liiucli more colll1lion in suminer
than in !lqilinox. The: percentage of days f-!,om. the. pt;jriods stated above 'h~'ving r~nges
exceeding 100y, was. 50 for Adelie tand, 10 fpr HosfJ Islan~l, and 9t fpi' Itew. '. '. The
percentage of days..having ranges. ab~ve.250y:was.lQjor:Adelie.Land and,t;lllly 0'7 fpl'
Rew: In slimmer, 62 per cent. of the ranges in Table LUI exceeded lSOy,..while at
Ross Islarid i50y was exceeded on only 22 per cent. of the days' in midsummer
(November to January).' Oil the whole, it would appear that H ranges ruled higher
a~ Adeliil Dand' tliilll they did hi Ross Island tim years before: ..

:.-' '''; ..~ ; .

- •• ,I." ~;.
250 yto 500 yIi.;d yi~ 150 Y '150 yto,~~o y

'-:-:c;----,----,·I----,-----,~1-----,-_-

Absolute Hange. Number· of·Days (L.'M.'l'\) ",hen Rarige.· ..
between Limits stated.

......
o to 50 y

3iont.h w

'·~ea~~~.g §I g·ln §IgIH §It.I~~ tlgl~~ §.-.-r ~.I~~ ~f.I g.IH § IgI~i
January : . .1 Iii if 0 i j 4:1 4' . :I 4 4 I 3 I r' 0 0
.FebrnalY "28 0 0 7 7 7 7 S. 8 2 2 41 4 0 0
March ' ~I 5 fi 7 7 10 10 Ii Ii 2 2 ... I I' . 0 0
Aliril .. ,I 55 3 7 10 10 IJ· IIJ· a II 14· Ii I· 7 I I 2 2 I J ~O O' 0 .

:i~aI~:::'" --:::ll'~~~}l-1~"H H H· .-k ..++ ..~ .~+ I '6·1, :1 i· ~ g ..g ._g
July... . .. li2 11 1:1 24 10 II 21 ., 3 g. 2 2 4 2 2 4 0,0 .0 I 0 I
August . ~8 3 5 S II 2 I:i. 8 0 9 4 O' r . i 0 I 4·· 0 4' 0 O· 0
September :10 0 0 8 8 11 II (j .:. - 0 3 ... 3 2 2 0 0
October ....:H 0 O,t Ii H II II 7 ... I 7 2 p" ;t 5 I 5 .. O. = _Q_
Nov~mbcr .... ~....:.~. _::::.-.1... __ ~.. '::. -=-:... .~ ~~. ~ ...:::..." ~' ~~ .... _ ~~. :~ .. -12' 0 ... 0
------ I. , - ---

AU-;;i;'uti>s ... 439 85... 1:14 IJJ 62 .., ... 2., ... 41 ...... I
Winter :.. 218 70· 8.5... 2!i .... Hi .. : ..: 9 .... ..: II :..' I
:E'lliinox :.. 147 ... ... 15 "._ 40 40 26 .. : ..: 9 .. : II 0
Summer 74 0... 9 ... ... 19 ... ... 20' .;. ;;. 7 ... .:..19 0

J.

, TABLE. trV..,,-iI. AbsolnteRange.
between..

Houth
'w or.

Season.

'i

NUIllLer .uf.Days jG,:~l:'t)
Limits stated..: (,

" .' ,', . '( 1.

Jyh~n Range

January 15 0 0 1·... 1.1 4 4 31 ~ 2 2 i>H' ... I 0 6
F,ibruary 28... 0 0 .... 8 8 9 IJ. (j (j I 1 4 4....·1 '0 0
March 31 I I 12 12 7 7 S 8 2 2 I I '0'0
A)H'il ,,5 I" ij 7 II Ii 22' 4 Ii 16 4- '1 n a· 0 3 2 I 3-: 0 0 0

.~:~~... :::~~: ~ if 1t i~ it ~~ ~ ;: ~ ~. i ~ 1· ¥ ~; .& ~.,g .. g. g
July... . .. 02 .9.,11 20 !~ 15 on.1i 2 S.-' I, 2, .2_ 2.. 4. ,0. 0 0 1 0 I
AllUu,t ~S 3 " 8 0 2 II II I 0 II 3 ,,() :1 f 0 I r 4 '0 -4' 0 0 0
Sdft;ombci :J() R'... () 7 ..: 7 7 ... 7 II ... II 3 .:. 3 2 ... !!. ° ... ,()
October 31 ° ... 0 " '" ., !J .. : 9 71'" 7'1 4 .::' 4' 6 .:. 6 0 .,'.. O'
Nbvcmber 30 0.... 0 2 ... 2 0 ... 6. Ii ' .. , 0., il,,,, 31 1.3 .:. 13, ° ..0

._---'-----------------_.....::::....-_;!;;:~

AI, months :::430 .... 72· i47 ' 87 00 27 I... 45. '... ..I
Winter ... 210... Oli 88. :JO 14 9 ,'" II....... I
EquiilOX ·..·.147' .. 8 46... ~S ... ... :J~.;; 12 .,., 12· ·... 1 ::: O.
S=ttrer'" . '" -73-· 0_ ..... 11 ..10.. _.....1" 6.. '''. ~!!. ',.,,-.. ", II.

•
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Absolute Range. Number of Days (L.M:.T.") ,,,hen Range hetween
. . . , ". . : Limits' stated: . " ,'. .

27~
.:. . \~

.• TABLE LV.--V.

• : 1 ',' !: " ',. ....

.

Month ~
o to 50'f' 50 Y to 100 y 100 rto 150 y 150 Y to ~OO Y 200 ,y to 250 y I 250 Y to 500 y >5~0 Y

Sea~~n~. '. ~ I~ I~~ oi

I
,; I~oo ~ j:i 1= ~ ~

I
1,; .~ 0; I,; 15~ I oi I,; I=~ oi

I
,; I=~A

~ ~. ~
..., ..... ;:: ~~ ~

'" ~ l~ ~ e. . ~- .::; o· I::; '" 0 0 '" '" ~~ S S ~~ ISS ~~ ::; 8' 0 ~, r. , ~ "'~ ,;' .r:; ~ ~ ~ • .-1."": ~ ,.... .... ~ .-I 'I~~
'-'

January: ... 24 ... 0 ·0 ... 0 0 ... 2 2 .. . ~ 6 ... 9 9 ... 7 7 ... 0 0

February
..

27 0 0 ·2 2 10 10 :'j 5 fi 5 5 fi 0 0... ... ... ... ... .. . .. .
Mnroh' ... 30 ... 0 0 ... 7 7 ... 9 9 ... 7 .7 ... 3 3 ... 3 :1 .. . I I

April ... fil 0 3 3 I) 10 ](; ,1 10 14 3 4 7 4 I fi 4 2 I) 0 0 0

Mny ... ... 59 2 7 9 II.! ]0 21 8 7 15 I I z 3 1 4 5 3 R 0 0 0

lJnne' ... 59' :1 5 ·8 9 18 27 7 5 12 4 0 4 I 2 3 :1 0 3 2 0 2..
July ... ... 52 0 .'i r. II 15 2f) 8 ~ 16 1 I 2 2 1 3 0 0 0 0 0 0

August 36 I 2 3 7 2 9 I) 0 6 8
I

1 9 4 0 4 5 0 r. 0 0 ·0...

I·Septemher
,

:10 0 0 4 4 13 1" H I I) ;) ;") 2 2 0 O.... ... '" ... ., ... ... ... .. .
I' I

Octuber ... 31 01 ... oj 0 ... .0 7 .. . 7 II ... II 7 ... i I) ... I· I) 0 '" 0

:Nov~mber, ... U
01

... o. 0 ... 0 I ... 1 fi ... 5 i ... 7 II ...
~I_O

... 0

- ---- ----:---------------------------
All months i23 ... ... 28. ... ... 112 ... ... 10;3 ... ... G4 .. . .. . 55 ... ... 5G ... '" 3

Winter· ... 206 ... ... 25 ... ... 83 ... ... 49 ... ... 17 ... ... I·j ... ... II) ... '" 2
..

Equinox ..·t2 ... ... 3 ... .. . 27 ... ... 4:1 ... ... :11 ... .... 20 ... .... Ii ... .. . 1... "',. . ..
Summer .. , 7;; ... ... 0 ... .. . 2 ... '" 1:1 ... .. . 16 ... ... 21 ... ... 23 ... .. . 0.

TAB~E LVI.-V. Absolute Hange. Number of Days (G.lVl.T.) when Range between
. Limits stated. .

2

o

>500 Y

o51

••• 1

Month
or·

Season.

July

August

September

I ... I 0 to 50 Y 50·y to 100 Y 100 Y to 150 Y 1150 Y to 200 Y 200' Y to 250 y 250 Y to 500 y

:\ ! IgIgl~~ g:1 gI~~. -iTg li~1 ~ IgI~~ § I~.I~! ~ I§'I~~ .g I§ I.u
-~..,.--;-:---,.,..;--c: ._--;~--:-----7--;--

::::~ ::: ~ .~ ::: ~ ~ ::: I: l~ ::: I ~ ~ ::: 1:'1
1: ::: :I: ::: ~ :

::: :~.~ ~ ~ ..(; I: 2~ .~ I~ ~~ .~ : : .~ :I : .~ ~ : .~ ~ ~

... :~ ~ : I~ I~ .~;, I:: ~~ :.~:, ~ ~ : ~: I ~ ;:. ~ ;~. ~ ~
8 8 II 13 24 6 6 12 3 I 4 2 1 l:l 0 0 0 0 0 o.

::: ':: ~ ..~ ~ : ..~ : 1~ ..~ I~ : ..I. : : .~·I ,: : .~. : ~ .~ ~.
~:~o::er ::::: ~ ::: ~ ~ I ::: ~ : ::: : ~ ::: ~ I~ ::: II~ I: ::: I': .~ ::: ~

--- -'~l- -I-.I~-~ -~---.
Allruonths ... 424 3,1, lOS "'1'" 106 6·1 .. ': , 02 3

Winter 206 :11 i.i I ... lm 10 12· 1;3 2

Equinox 14:l ':'.: 3' .::. :10 1... 39 \'... :12 22 10 I.

Summer i5 ~ 1 '" I'" H ... I 10...... 23 2\ 0
I
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April

May: ..

Janua.ry .

. February

•

---_ _.. _._ __. -' _..- .
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The differences between Tables LV and LVI giving the distribution in si'ze of
. .}... .." , ..,.. .
absolute V ranges in L.lVLT. and G.M:.T: days are small. This time 'it is the Q.M.T.
table which has the 'largest number of ranges in the category °to 501" Nosummer
day app~ars in this category.' Two of the three days with ranges exceeding 5001' belong
to ,vinter, but that is presumably accidental. Ranges exceeding 2501' were most
numerous in summer. Relative to the total number of days, ranges exceeding 2001'
were decidedly more numerous in equinox than in winter" .and fully twice as immeroull
in summer af? in equinox. The relative frequency of small and large V ranges in Adelie
Land (Table LV), at Cape Evans (1911-12), in Ross"Island (1902-3), and atKew 1890­
1900 was as follows :-

, '

Adelie LaJ.14 ...

Cap~ Evans ~ ..

R.oss Island '"

Kew Observatory

Ranges >5Qy. Ranges >200y.

6·6 per cent. 27 per cent. '

20
"

10'6 "
... 25

" 5'7 "
89

" 0'8 "

.~,
\

R.anges exceeding 2501' constitute leper cent. of the total in Table LV, the
corresponding percentages at Cape Evans, Ross Island and Kew being 6'3, 2'5 and '0·6

.respectively:' . ' ' ,

AtKew, out of 1,09.'5 days in 1890, 1899 and 1900, representing sunspot'minimum,
only one had a V I' ange exceeding 2501" It would appear .that the Adelie Land V
ranges are .even more prominent relatively than the ranges of the other elements.

Section 18.-Tables LVII to LXII deal with the distribution in time of the maxima
, and minilna throughout the 9.ay L.:M:.T. In Table LVII for instance, we have the

number of days when the ~xtreme westerly pm:;ition of the deC'lin'ation needle was
reached between oh andlh L.M.T., between Ih. and2h., and so on. R.esults are given
for each month, for all 17 months combined, for the 8 winter months, the 5 equinoctial

, "
months a,nd the 4 summer months., .

In all the seasonal groups in Table LVII the largest number of occurrences is
found between 9 h. and 10 h: It will be noticed that 9 h. was the hour of the maxlmu.r;n
(westerly extreme) in Table XXII in all the seasons. There is no suggestion in', Tahle
LVII of a 'second' maximum in the day. There is no single occurrence in the table
between 14h. and 22h. and .'59 per cent. of all the occurrences are concentrated b~tween
Sh. and I1h.
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T~BLE LVII:----"D~cli~ation. Incidence, of Extreme Westerly Values.
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o 2' 2 2: 12 4 2 3 0 O. 0 0, 0' 0
0' I' 2 7; 6. 9 3 0, 1 0;; 0, O. 0, 0
2, 0' 4 T' 5 4 2, 0; O. 0' O· OJ 0, 0
1 5', 2 2: 5., '3 5 0: 0' '0, 0; 0, 0)',0'
2: 2' 3 5~ 10 3 3, 1\ 0 ' 0,' O. 0 0 0
0,1 0: . 1. 1; I 3' 1 0; 0 • 0 0 0 ' 0 0 ,0
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T'ABLE TIVIIE-Declination. Incidence ofl Extreme Easterly Values.
~-----,---.,--

Ip-l:, 11;'2:1,2-3.\3-4:.1 ''''5'",1,5'-6''··1 ;&-'771 T-8: 18-0;'.1 9"10: I~iHl.11H2'1 i2~13·1~3C14·I·lH5·1l5~16,116-17;117-18·118-19:11!'-'20:1 ~0~21.12H2;122~23·123~24'1 B:~~~'
I I I "I I. I ,. 1 , J • 1 I , I ,

Hour. L.lI..T.

Hour. L.:M.T.

1912,
April .
May' .
June· ..
July' .
August ..
September .
October .;.
No\?cmber ..
December .

1913.
January
February ...
March
April
May
June
July
August

All months'
Winter months
Equino..'{ "
Summer "

All months
"Tinter months
Equinox "
Summer "

I (-l··ll-~·1 ~-3..13~-5·1 ~-O·I 6-7; I 778·1, 8-0.J0-10·110-11·lll-~2}.2-13·113-14·114-15·i 15-13,110-17.[17-18. 18-10·11~~0.\ 2Q-.:2i·12t=22 .1 22,-23:\237-241DU'l.,'d:
-~------..J,~~I '[

1912. .
April... ... O· 0 > OJ 0 0,
~Iay . .. ' 0: 1 0, 0 0
June '" O. l' ,0' 2 O.
Jnly '" 2, 0 0' 0, l'
August 0: 0 0; 1 l'
September 0 0, 1.- 0 0
'October 0; 0 0, 0 0,
:November ". 0-$ 0 OJ 0 0
:Deccmber... ... 0; O· ·0, 0 O.

1913.
.January ...
.February ..•
':March
April
'May
.June
,July
August

' ..,
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'TABLE 'LIX.-HOrizontal Force. Incidence ,of Maxima.

-,

,~
'-:J
'(Ql

..
'-8
:i&J
~::o

. "::0
'!t:d
JJJ.
~H
;::0
J;;:'
:~8.
,~~
;~P;
,'Q

2~
J~~
::00
:;F::
,{,~.

'TABr;E!LX.~HorizoIital Force. Incidence ,of Minima.
.,

\,0-1. 11_2. 1'2"3. 1.3-4: I 4-5. 11M;· 16-7·T7~3~18-9: 19~1O·110-11.!l1~12'112713,113-14·1 U-15,[15"16,11,l-17./17-18·118719./1Qc-20·120021.!2F22,1227~3·123-21·1 Hi:':.Hour. L.M.l'.

,--

0 1
1912.

I ,

I·Ap·ril' .... ... ... ,2 ,j ,I .0 '1. :0 I' .1 I ,2 3 4 ;1' 0 0; ',1 ' ,0 ;0' '.0 ,I .. 1 J ,2 i 2j ,25
rMay .... ... .... ,I ,2 ,1 I ,0 ,0 ·4 .2 2 :1 ,0 J 3 2 .ot ,0 ·0 '.0 0, .0 0 ,I I: I' ',7' .29i :3!,June ... ... ... .'4 J ,0 ;3 ,0 .1 2 3 'I '0 ;I' I ,1 < 11 to 'I' .1 0 .0· ',0 II .3 .2, ;30
July .... .... ... 4 .2 ,0 I .1 ,0 ',2 .2 '0 :3 ,I .2 0 2 '0 '0: .0 ,0, ·0' 0 .0 ,0 2, :91 :31
-August ... ... 2 '2 '1 ;2 .2 ,I :2 7 :1.' '5 2 '0 'I' ,0 :0 .0 ·0. 0' 0, .0 0' o· ,Ii ~21 ,'31
September ... ... ... l3 ,0 ;2 ' 'I ,0, .0 ,2' I .'8 6 3 I .2, ,0 .0 0' ,0' 0 .0 .0 'I,' 0' '01 .0: ,30
·October ... ... .2 : 'I .0, 'I :2 'I I 7. 0 .3' I: 4 :3 . :2 J ',0 '.0 .0 0 0 .0 ,0: :1 ! -I; , :31
'November ... >0 •• ... .2 'I ,2 ,0 0 ,0 .2 :4 . ,3 3 4 I ;4 ' .1 ,I ,0 0 ' .0 ,,0 0' '0 .1 , ;01 :11 ,30

;1913. I , ! ,
January ... .... .. . 'I ' ;0 ·1 ,0, ·0 a ·.0 'I .2 'I ,I I! :1 :, '3 II '0 '0 .0. 0 ,0 :01 II .o! .1 ; ·,16
·:F'ebrUliry ... .... ... ,j' ,0 . '1 ,!I' .0 .2 3 .2 2 '2' :1 'I 4' ,'3 .2 ·0 :0 ,0' ,0 10 ,0, :0. ;0' m! .'28
March, ... ... .. . '2 .·1 .0 0 ,0 .0 .0 ,2 4 '4 ,2 '5 '2 I ,I ·1 to 0 '0 ·0 .0 ·1" ;}~ A·l :31
,April ... ... ... .'l ' II ,I, ,0 W; 'I ,2 :1 .5 ',2 ilr 2 :1, 0 0 ,0 0 .0 0 ,0 '0' . '0 1 ,3; :8; ;30
May ... ... ... '1i,} ~2 .2 I' '1 ' • ;2 ,2 .3 '3 'I !I W ·0 I 'I ',0 0 0 ,0 .0 I' ;1 1 AI ;21 '29
June ... ... .. . .4! :1 : \0 .0' .< ,'·1 :5· :2 :3 'I '.0 10 ;j '0

'~I ~,
0 .0 ,0 :0 .0, I' }l [ 6j :30

July .... .. . i6', :0, 2' :1 ' IOj 2' .0 I' '2 :1 '1 3 ':2 0 o '0, ·,0 ,0 ,Oi :0 ,3' ',.7 ; .31.... , .
August ... ... , .. ,0' ·0. ,I '0, ,0' ,0 .0' ,3 0 I ,0, '0 ,0 0 :0 0 o ,0 0 0 ,0 :O! o· .2 "7I----------- ------,._- --'.,

10:
--,

All'months ... ... '37 '1;'); rl~ . Il· ,Il W 26' 42, ,36 35' 23' 28· 25 ,14, 7 3' I! -0 0' 0 :5. '21 : 58i '439
Winter months ... . ... '22 .410 -'7, I, ·8 !8, '111. '15 '23 n ',12' '7 :9 7, '4' 'I "I 'I 0 0' 0 :3 6 H~ 38 '218
Equinox -. ,. ... ....ll /4- '4 '2 :3" :.2' ,;6 ,12 ,18 1-7 '10 'W' '9 '3 :2 :2 W ,0 0 '0 :2 I, :2, .r;7 ' !15, it47
Summer -J" ... .... 4 .n ,4 .1· ·0' '3 ·:5 .,7 .7 ·6 ,6 .3 . ;9 '.7 '4 ,0 ,0 ,0, 0 .0 '0 .2 ,0 :5. ' ,74

,
" ,

,

. • 'Hour. :L.M:l'. !·Ocl·l·1'-2.:1,2'-3. /3-4. "4"5.; I &-6··1 '6-7.;17c8. 1'8-9.1901'0.: IlOCll./ll"12,1 12,c13·1 13-14·1 t4C15·r15716·116"17·11H8·118-19·119~20:120~21.1'21~22·122'23·123~24·I·eirJ .

1912. .. .I J :1./ II
, I

)April" .... ... i,O :0 :0 '0 '0 W 'I 0 ~3 ·1 12 '6 :3 '1 "0 '2 d! .:2 'I :0 ,0' .25
'M~y ... .... ... ,0 'I: ,0 :0 '0 :,0 '0 "0: :0 .01 :1 :5 '6 '4 ·:4 '0 :1 1 '3 .il :2 0 .to ,0, '29
-,June .... ... :0 '0 (0 :0 ,0 ,'0' ,0 t:O 'I :0 '1 ·3 '3 '4 ,5 3 ,2 0 '3 0' ':1 ..4 :0 :0: '30
[July ... ... ... '0 0 10 0 ',0 to ,0 0 ',0 '2 'I ,8 '4 '3 "2 I '1 :2 2 ,0' 'I '2 'I 1 :31
r~ugust .... ... :2 :0 W' 0 0 '0 .0 '0 '0 ,'1 :1· ·'7 13 :2 9 3 ;2 0 O. 0 :0 :1 ,0 ·0 :31
Septell)oor.... ... ... '0 '0 "0 '0 '0 :0 ':0 .0 '0 I ''I: . "8 ,9 ,:4 '4 I L :1 0 '.0 0 ',0' 'I ,0 '0 :30

'October ... ... :0 :0 '0, '0" :1: '0 '0 :1 '0 :3 '3 ' "3 '8 '7 :2 .'2 :0 '1 0 .0 '0 ,0 w :0 :31
November .... ... ... 0 .0 ,'0 0 O· , ,0 '0 '1 :3 ,6 ' ,2 .5 '5 '4 .2 I 'I 0 0 ,0 0 :0 :0 0 ::3()

)913. . ;O~ .-:0- .. " .
;0' ' 1-.. ~-

... ,

'~Tanuary .... .. , .. ~ - ° ° '.0 '01 '0 0 :2 ;2 :2 '3 2 2 ,2 I 0 :0 0 :0 :0 ~O '0 ':16
_ _ !F,c~~l1~r! .. , ... ... ,0 0 0 .0, 0 ,0 '0 0 '0 2 :3 ,3 '3 ' '5 3 .3 '3 I '2 '0' '0' ',0 ',0 10; ':28

.March ," .. , ... ... O· '0 '0 '.0' ,~O,- '0 ,'0 :0 I '4 ·~O ,5 '4 :8. ..2 ,I 'I :2 :2 .0' 0 lO :0 at "31
/April ... ... .... n ,0 ,0 '0. '0 '0 0 'I 0 ;2 :4 '4 '4 '5 '3 ,I 'I I I I, 0 ,I . ·0 iO '30
May '" ... ... 'I 'I ,0 O' ,0 ,0 I .0 .0 '0 2 '3 '2 if> .2 I :0 :2 .2 I' I :1 'I ,4 ~29

June .. , ... ... ,2 0 ',0 ."0 '0 ,0 '0 '0 0 .0 .2 0 ,4 .9 '3 0 .2 3 0 :1' ' • j' ',0 .<l :2 ;30
July .... ... ... ,2 '0 0 '0 0 '0 :0 '0 0 0 '3 ;41 '9 .3 ,1 '0 0 .0 I ';31• 0' 'I '1 '3 ,'31
-;August .. , , .. ... ,0 '0

" " "" " ,. I " , , '" I ' " ri "" ""'" ""'" "I ', __1____,_--------------- _____________________'__

All months .. , ... 8 I o I 0 I 0 1 5 5 24 30 61 71 73. 48 20 16 14 18 8 8 12 4 Il 439
\\Viriter'months ... ... '7 '1 o 0 0 0 ,I I I 3 12 30 '33 32 27 8 8 ·8 Il 6 6' 9 4 '10 .218
Equirio:-{

"
... ... 'I 0 o I 0 I :0 0 3 I I ('Il '21 27 30 '14 '6 '3 . '5 '5 2' '2 3 0 'I ,147

'Summer ." ... -... 0 '0 '0 0 '0 '0 0 1 3 10 '7 '10 Il Il '7 6 '5 '1 2 '0 '0 ·0 '0 '0 '74
,. . , .

, .

,(

"
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Incidence of Minima.

- -
, .

) 1 2 1 1 0 0 0 0 0 2 0 1 1 0 4 0 2 2
l 1 0 0 0 0 0 1 0 0 0 0 1 0 2 2 I 6 ;1
2 2 0 0 . 0 0 0 0 0 0 0 0 0 0 . 1 4 O. 6 2
) 0 0 0 0 0 0 0 0 0 0' , 0 0 1 0 2 :1 8 2
; 3' 1 I' 1 0 0 0 0 0 0 0 0 1 1 4 . 3 0 ;1
l 4 5 5 1 0 0 ,0 0 0 0 '0 0 1 :1 5 1 1 :1
I 5 2 4 I 0 0 0 0 0 0 0 0 0 2 2 2 .0 :J
1 ,2 , . 3 3 01 o ' 0 0 0 0 0 0 0 0 I 1 1 2 2

l 5 5 4 2 1 O' 0 0 0 0' 0 0 0 0 2 2 0 2
I 8 1 4 3 0 0 O· 0 0 '0 0 0 0 0 1 0 4 2
1 :J 2 2 2 6 0 0 0 0 0 0 0 O' 1 1 3 :1 :1
1 2 3 2 1 1 0 .0 0 0 0 0 0 0 1 0 2 7 3
1 4 1

. gI 0 0 '0 0 0 0 0 0 0 0 3 3 3 6 3
I I 1 0 0 0 0 0 0 0 0 1 0 1 1 6 6 .>
~ 2 0 0 0 0 0 0 0 0 0 0 0 1 0 3 5 3
0 0 0 01 0 0 0 0 0 0 0 0 o I 0 0 0 0 4
-------------0t-I~---02-0-1-3-----

:J2 1-----;«)
--

G 43 26 26 12 2 0 4 '17 GO 43
9 13 ;1 I 1 0 0 1 0 0 0 0 2 2 9 16 19 41 21
9 15 14 14 6 I 0 0 0 ·0 . 2 ·0 1 2 7 12 8 1" 14
8 15 9 H G 1 0 0 0 0 0 0 0 0' 1 4 3 6 7

•
TABLE LXII.-Vertical Force.

l·o-~.~11- 2. J 2-:1.1 3-·1.1 4-5.1 5-6.1 6- 7.1 7-8. -I 8-0.•19-10. !lO-11.11.1-12·112~1;·113-14·I14-1~·115-16.\ l-e-17.1 17-1S.J1S-19.1 10-20.\ 20-21.1 21-22.! 22-23·12:1-2t·1 t.?~~16.,

TABLE -LXI.-Vertical Force. Incidence of Maxima.

10 -1.1 H·I ~-3'1 ~-!·1.4-5·1 .5-6. 1,6-7·1 7-8·1 8-9. 19-10.ho-u·1 ~1-12·1 1,2-1~'113-14'hH5'1 ~-J61J6-17,1 i 7-18·1 18..19.: Ig-20,:20-21.121~22'122-23123~24·1 ~:.;:r.

Hour. L.~I.T.

Irour. Jb~r.T.

1912. , I
0 1April, ... .... ... 0 0 0 0 0 0 0 0 ,I O· 1 . 2 9 3 2 2 0 0 1 0 0 0 0

May .. ' .. ... ... 0 0 0 0 0 0 f) 0 '0 1 4 7 10 5 ' 3 0 0 0 0' 0 01 0 0 0
June.: ... '"

.. , 0 0 0 0 0 0 0 0 0 1 2 9 r
4' 9 1 , 1 2 0

~I
0 0 0 0 0

~July ... ... .. , 0 0 0 0 0 , 0 0 0 0 1 2 13 4 I 2 0 1 0 0 0 0 0 0
Augu~t ... ... ... 0 0 0 0 0 0 0 0 0 0 ;1 [) 8 8 4 0 1 0 0 1 0 0 0
September ... ... ... 1 0 0 0 0 0 0 0 1 I 2 8 7 fi 2 I 0 0 1 0 0 '0 0 O'
October, ... ... 0 0 0 0 0 0 0 0 0 3 2 8 7 7, 2 2 0 0 0

01
0 0 0 0

No\:embcr .... ... , .. 0 0 0 0 0 0 0 0 0 1 1 9 5 4 3 1 0, 0: 0 0, . 0 0 0 0
1913.

o I~Tanuary ... ... ... 0 0 '0 0 0 0 0 0 0 1 2 ;1 (; 8 3 0 1 0 1 1 1 0 0
February ... ... ... 0 0 0 0 ,0 0 0 0 0 I" 0 8 5 6 3 3 2 0 0 0 0 0 0 0
March ... '" ... 0 0 0 0 0 0 01 0 0 1 I 8 10 4 4' 3 0 0 0 0 0 ·0 0 0
April ... '" ... 0 0 0 0 0 0 0 1 0 0 2 4 5 7 10 2 0 0 0 0 0 0 0 0 o·
May. ... ... ... 0 0 0 0 0 0 0 0 0 1 :J 13 7 5 2 0 0 0 0 0 0 0 0 0
June: ... ... ... 0 0 0 0 0 0 0 0 0 1 5 7 5 12 0 0 0 0 0 0 0 0 0 0
July.. ... '" ... 1 0 0 0 0 0 0 0 0 0 2 4 !l 5 6 0 0 1 0' 0 0 . 1 O• 0
Angust ... '" ... 0 0 0 O. 0 0, 0 0 1 0 1 0 2 I • -0 0 0 0 0 0 '0 0 0 0

. ---------------_.----------94'139''13'-7-'[-4'--'[1-;---------
All months '" ... 2 0 0 0 -0 0 o 0 :J 1;; 35 109 107 1 0 0 4
'Vinter months '" ... 1 0 0 0 0 0 0 0 I, 5 22 58 51 I 46 18 1 4 1 1 0' 1 1 0 0 ,
Equinox .. '" ... 1 0 0 0 0 0 0 ,0 2 7 10 31 40 30 12 8 0 0 2 0 0 0, 0 0 I
Sum.I;I).e~." " .. ... .. "'j 0 0 0 0 0 0 0 0 0 3. 3, 20 16 18 9, 4 3. 0 1. I. 1 0 0 0

-

1912.
April" ... .., ... 0 1 2 0 3 0
M,,~ .., ... ... 7 3 1 0 0 2
JUlio. ... ... , '''1 7 2 0 1 2 2
July-" ... ... ... 3 2 1 1 1 . 2
August ... . .,.\ 3 5 0 1 2 0
September ... ,.. ... 0 0 0 0 1 0
~;ciober " ,.. ... ... 2 1 0 1 1 4
Noyember ... ... ".1 o ,_ .0 _ . 1 - 1 2 : 3 "

1913. '
1.January • '" ... 1 0 0 0 0 2

}1'ebruary .... ... ... 0 1 1 1 1 2
March .. , ... .. . 4 ,2 0 3 1 :l
April ... ... ... 5 1 0 1 .> 0
!\fay' ... ... .., [) 0 2 0 I 2
June ~ ... '" '''1

5 2 I
~I

0 I
;ruly' ... '" ... 6 2 1 2 1
August. ... ... ... ' 0 0 1 0 0 0

-----~--,-----
All months '" ... 48 22 11 14 20 24 .3
'Vinter months ... ;{6 16 7 ~ 8 10 I
"Equinox .. '" ... II 5

~I
5 9 7

Summer·
"

... ... 1 1 2 3 7 I
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. 'rable LVIII d~als with the ea:;>terly extreme~ of declination. Their, lil~xiillU;~ of,
. frequency is. by no. means as sharply defined as {,hat in 'l'able LVII. ;1'he three-110m;
period containing the largest number of occurrences,19h. to 22h., <;Lccounts for only:
32 per cent. of the total. When all the. fnonths are combined, 2111.~22h. shows the:
largest number of occurrences, .but the phenomena vary ::;omewhat with the ::;eason,
the,maximUlIl frequency appearing between 18h. and 19h. in the: equinoctial group,
and betweim 17h:i1~ld 18h. in the summer 'group of months. TliE)re is only one hour
41i:':-:5h~ \vitliout a' single occurrence, and somewhat curiou::;lyit is liot an hour iil which

.occtiiTeilCe::; of the westerly extrerrlC are numerou::;: The hour in which we::;terly extremes
were most numerous 9h.-l0h. has no less than 11 occllrrences of the easterly extreme;
and the portion oIthe day 14h.-22h. which contained no occurrence of the westerly
extrClilC has its mid-point quite 3 hours earlier than the hour of greatest frequency of
the easterlY extreme. There is thus a d~cided want of ~ymmetry in the ·phcnomena.

'rable LIX,' dealing with the incidence of the diily maximum in II, ::;hows in all
the' months combined,' and in, at le~st, the winter and. equinoctial groups of months,
two distil~ct maxima of frequency.. ;l'he principal maximum is found between 23h.

, ., . " . '. I .

and 24h. in all the month::; combined and in winte~', but in equinox 23h.-24h. has
rewer occurrence::; than 8h.-9h. The. data for. ::;ummer are somewhat erratic, .partly,
no doubt, owing to the ::;mall number of day::;; but the principal maximum of fr~quency,

if there are two, would seem to fall between 711. and 14h.
',:

A tellllency t~ two maxima was noticed in the diurnal inequality uf, I-I in Table'
XXVI, but it was not so prominent, except .'perhaps in sUlllmer; as the corresponding

" phenomenon iIi 'I.'able LIX.. Thus, taking the case 6f the year ili'rable xxvi, there
were maxima of 12'7y at6h.and 12'6): at Ih., the smallest inter~ening'.hourly value
being 10'7y; but in ~l.'able LIX the maxima of frequenGy are' 58 from 23h.' to 24h.,
and 42, from 711."-8h., one interm~diate figure' being only ll: There are natur'ally, also,
two mi!!imlt of frequency in Table'LIX, but tilC minimumin the aft<trl~oonis much the
best marked, thel'ebeing no single occurrence betweel~ 1711. and 20h. Table 'LX

. ., . - - ,
dealing with the hour of occurrence of the daily minimum in II, shows only one clear
maximum and minimum of frequency. The maximmll frequency is found at all seasons
between 12h. and ah., the. minimum frequency between 2h. and 6h. The maximum
and l~linimum of frequen~y' in Table LX by n~ ineans correspond ir~ til{le with the

. .... . . '"

minimum and maximum of frequency in Table LIX. If we take the case of all the
months combi~le~l we have between 17h. and 20h.no sihgle maximum, with the very'
nloderate total of 40 minima; whereas between llh. and 14h., 67 maxima occurred
and 205 minima. This means inevitably that between llh. and 14h. much cancelling
went on between the contributions from difIerent days to the diurnal inequality. Taking
the SUllllller season, the 12' ·hours 5h.-17h: contain' 90 per cent, of all' the minima, and
at 'the same time 77 per cent. of all the maxima. .,

I . . . '. . . , . '

Table LXI, relating to the daily maximum in V, like Table L+X, shows two
promilieni nmximaof frequency. ;1'he maxiin~lll between 23 h. ind 24 h. is the larg~st'
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for the wiI\ter g+o~p, and also fol' all the months combinpd, put ineql1inox, ;1nqespecially
in'surnmel', the fo~enoonmaximumof frequency' is the principal'oue., The d!ffe+pllc~~
betwepI\ the sea~onal phenomella is analogous to that exhibited in the' hour ot the
llla.ximmn in the diurn~l inequality of V in Table XXX. The mininlluu 9f freqllelWY
in Ta.ble LXI occurs clearly in the early afteplO0l1 in all sea.sons, tI\ere bei!igllo ~il1~l~

, , OCC\1rrence petweelll4h. anclI6h., a.nd only three in all between 12h. and ISh.

Table LXII relating to the daily 11Iinimum in V agrees with Table LX in showing
oI\ly one decided nlaximum of frequency. It occurs between qh. and ,13h. in an tile

, I d I b I'd' h'r')')f)seasons. 'There is no single occurrence between 22 1. an 24 1., Or etween 1 1. all S,',

The di~rnal variatiOl~ in the frequency of occurre~ceof the absolutfj ma~imulll
a1!dmill!ll1um in differellt ele111ents 111ay be, classified l.J.p.der threetypfjs, T411S we
have tor the A.ntlJ,rctic :-

,1st Type.,-One prominent waximu!u of frequency seen :-,­

Ill~902-3 in D maxim1lm, 1I maximl1m, 'v maxiI\mm.

" 19q-12 in E' maximum and minimum, S' mlJ,x!1Il1lm, V milllmllll1'

" 1912-pin D westerly eX'sreme, H minimunI, V minin1Ulll' ,

.2I\d.Tyre.-Twodecided maxima of frequency seen:~

In 1902-3 in H minimum.
, .

" 1911-12 in V maximum.

" 1912-13 in 1I maximum, V maxilimlll.

3rq Tyre (Intermediate) .-An indefinite or protracted m~1\'lllmm seen :-=

'In 19Q2-?, in, p minimum, V miniml.J.Ill.

" 1911-12 in 8' minimum.

" 1912-13 in D easterly extreme.

By E' and 8' in 1911-12 are llle\1nt two components of force, t4e (me dir(Jctecl
7°,6 north of east, t4e ot~9r 7°'6 east of s(;mth. The mean vahle ot P in 1~Q;2-c3 Wi!'!
ab~mt 15?0! counted frolllllorth through east. Thus increase ot D l1wanta forpe 4a.Vll1g
a westerly C9mponellt. Fence,' in the case of D, there was really ag9neral ~greellle!lt

ill type p~t,ie9n 190~3 and 1~12-13 ; but the ma.~ilI\Um of II: iiI 190~3 be4~ved lij,c
themi!lil1luiu of II in ~912-13, and couyersely: The reason for this appltrent differellce
will ~ppear pre'!cntly. It1 the case of V the phenOliIena observed il\4delie Land. an~l'

at Cap9 Eva.ns are analogous,put the phellO!Uena observed in Ross I~land diff.cr.

Table LXIII presents the results as to the incidence of the daily maxinllgll and
lili~imum in the form of ali inequality, and compares with this the regular'diurnal
inequality of the element, presented in a particular way. Take, for eX3:mple, the figures
in the first column under the heading" Declinatioil." ,They are deri,ved £ro'm the
rpsultf? of ~ll th(J m011t4s comblllCd in Tables LVII and LVIII. ,For the 40u'r 0 to 1
wlOlluj-ve 3 occurrences of maxllllum and 12 of minimum. ' Regardin~. the fo.rn~e!-, nUllleral

.,'
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as positive; the latter a.s negative,"ive get for hour oh.-ih. t~e figutEi +3 - 12'j
i;c., :.- 9. Siiiiilarlyfor ili. - 2h. we get + 3 ahd so on. , The arithhietical sufi of all
sUbh figures for tHe 24 lioiirs proves to be 82+, alid the iilean fi:8in this; i.e., 824/24; i§
34'3. The several hourly figures being, expressed as percentages of 34'3, \Ve get - 26

for Oh.-Ih;; ahd + 9 for Ih.-2h. , The mean of these two percentage figjin;sj taken
as - 9; is tiie entr~r for iii. iIi the first colurnnof Tabie LxiiI., .

TABLE ixiir..:....Frecp:lCnCY 6f l\1ax.-l\±ih. ahd inequailty Data as PerceIibiges.

D H V
HOur. ) '. >

LohI.T.

I I I
1I1i>x.-Miii. ' iiiequality. iiax.-~lin: Inequality. Mai.-iiin. Inequaiity:

--
1 9 5 • 98 121 105 97... ... - - + + + . +
2 ... ... + 13, + 17 + 66 + 112 + 51 + 91
3 ... ... + 18 + 38 + 59 + 107 + 39 , + 88
4, + 17 + 49 48 I 103 52 +' ,105." ... + , , + +
5 ... ... + 22 + 74 + 60 + 119 -t; 68 + 119
6 ... ... '+ 69 + 119 +' 93 + 122 + 92 + 115
7 ... ... + 110 + 153 + 142 + ,121 + 122 + 110
8 .. , ... + 159 + 173 + ]55 + 90 '+ 102 + 7'7
9 .. , + 270 + 187 + 96 + 34 + 53 + 20

ici .. , .. , + 275 + 158 + 9 - 9 - 19 -' 43
11 ... ... + 175 + 130 - .92 - 82 -'201 - 122
12 ... ... + 67 + 84 - 180 - 118 - ~30 - i99
is ... ... - 14 + 21 - 240 - 136 - 308 226,
14 .. , ... - 65 - 46 - 228 - 162 - 20,1 - 2p,
15 ... ... - 96 -- 94 - 132 :""'i58 - 8ci - 172,
16 ... ... - 96 - 123 - 73 - 156 - 27 - il0
17 ." ... - 99 - 137 - 66 -- 132 - 9 - 75 '
18 ... ... 108 - 140 - 73 - 118 - 3 - 35
19 ... . ... - 124 -144 - 60 - 88 ' + 3 - 6
20 .. , .. , - 138 -141 --- 25 - 39 + 27 + 26
21 ... ... - 155 - 138 - 12 + 10 + 71 + 64
22' ." ... - 142 - 113 + 35 + til + 94 + 85
23 . ... ... - 98 - 81 + 147 +' 93 + 139 + ]01
24 - 51 - 38 + 173 + 109 + 163 ~

+ 102.. , .. ,
-

,

The figures in the second column are the hourly entries in the all-day diurnal
inequality of ]) for the whole year, expressed as percentages of their numerical mean.
For example, the entry under I h. in Table XXII is - I "0, and the numerical mean
(i.e., the A.D.) is 18'66.' To the nearest integer -\~'~GIOO = ~~. In this way we get
,an inequality which is independent of the unit-whether of force or angle-in terms
of which the hourly values of the element in question are expressed.

The results for H and V in Table LXIII are obtained in exactly the same way as
those forD.

, ,The two sets of figures for the same element in .Ta)Jle LXIII do not exhibit a
very close agreement numerically. The inequality derived from ,the absolute maximum
and minimum is, in ea?h case, of a more peaked character than the other. But there
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._,.-c_a_p_c,E_va_1l_'_(1_9....1l.,.-l_2_). _I 'Adelie Lan,l (1912c I9l3).

• R' S' I v I II 0 \ H I v

is a somewhat close r<lsemblance in the generaLllature of the in,equalities, and .especially
in the hours at~hich the sign.of the entries changes. The times oLoccnrrence of th~

extreme, whether maximnm or minimum, which' occurs during the day hours are also
closely alike.

Both sets of figures forD show cleady only one J'n:axinmm and minimum iii the
course of the 24 hours. In the case,of H and V there are two maxima and two minima.
Bu:t the -maximum near midnight, while de~idedly the larger for the inequality based
on the absolnte maximum and minimum,' is somewhat the small~r for the ordinary
ineqnality. The secondary n;inimUlTI at 3h. or 4h. is more marked for the a,bsolnte'
maximum and minimilll1 than for the ordinary ineqnalit;y. Similar sets of figures for
the elements E~, S' and V recorded,at Cape Evans in 191i~12 appear in Table LXXII

, of the magnetic volnme ,of the Scott Expedition. The ranges derived from the two.
sets of figures are as follows:-

.. ",

From ah:~~Il1t~ mlt!'imum'ltlul minimnrh . ... 40[2 :1G8 40i .\ .430 41:1 49:1
Ordinltry dillrnal ... ... ..0 .., 3:13 :120 0339 331 284 345

)
' ..

The maxo-min. inequality gives a bigger range than the ordinary :ineq~lality, in
all three elements at both statiOlis.

:.

. ~;.
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CHAPTEH X.

COMPARISON OF ADELIE LAND DA'l'A WITH, DATA FROM CAPE EVANS.

Section 19.-,Further comparisons of results ·from Adelie Land (A) and Cape
Evans (Efare embodied in Plate XVIII and in Tables LXIV to LXVII.

The cOlllparisol{ in Plate XVIII is between the inequalities for the winte~ season
(May to August), 1912.. The times shown are al1G.M.T. Midnight L.1\'l.'l'. at Cape
Evans was' about 1 hour 35 minutes earlier than midnight L.M.'l'.' in Adelie Land.

o • • •• _

Th,e three pairs of curves at the top of Plate XVIII represent the diurnal
inequalities from all days of the rectangular components N, Wand V. The maxima
andnlinima tend to be earlier at Cape Evans-a natural consequence of the difference'
in local time-but, the {esemblanceis rather close, especially for the, horizontal
components. The Adelie Land V range is considerably the greater.

, In the central panel there is a comparison of all day H, D and, 1 inequalities at
the two stations. Houghly speaking, the phase is the same for the two D inequalities;
but opposite fOJ: the two Hand the two V inequalities. rrhesignificance ofthis.is·at
once apparent on ponsulting ~ig.s. 21 and 22. _'.:, ': 7"',r-:",5;,

, "

. "r

Fig. 2},

A·

v
•

S

E.

Fig. ,22,

" .

A and E in the figure 21 are supposed to represent the Adelie Land and Cape
:Evans statibns, the curvature of the earth being neglected. The ma,gneti~ meridians
,'A n' and~J n" (the letter n representing the north pole of a compass needle) are inclined
to the astronomical meridians, AN and EN, at the ,angles 6° west of north, and 153~

east of :north. The point' of .their intersection, if there is no large local disturuailce,'
should approach closely the south magnetic pole 1'. ,Ifequal parallel horizon'tal forces F,
act·as in the 'figure, the 'angles.NA n' and .NE n" will both .tend toinc'rease. i.e., we shall '

662(-,~ N '
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, .

, ,

,/ !.

i!

have .6.D positive at both stations. But the component of F along the inagnetic meridian
at A is directed along A n', thus increasing H; \vhile the component along the magnetic
meridian at E is directed along n" ljl, :tm~ s9 qinj41ishes H. As AP and EP are not·
c9!tRe!1;!~ t4~ result pOE~rayed is not l,l!1~versally true, but ~t ~epresents the ~?rmal state
of affairs. ' '

In Fi.g. 22 AV and EV are ·intended to repres~J1t the downward dra~vn v!lrticals
in Adelie Land and at Cape Evans, While AS' and ES"represent the directi9ns of th!l
q~pp~~g ~!l~~~e~ (th~ ~ncHH~tion to the vertical b~ipg !lxag~emt!ldl' The two tlFations,
~t \filll~e rmn~I~11~!ll'~4i ar~ 011 op.r0~~t~ sides of the m.agnetic pole. A- COlnmOIl yertica~r­
direcp'eq forS!l wOl!!d $lIter tlw 4ip ill the san!e direction at roth s.ta,tions. But, as h~~

, been' already pointed out for Adelie Land--':"and the same is true of Cape E~ans­

changes ofY are uflimport;mt compared with changes of iI, ullies'! t!lC fql'1uer ~re very
much the larger. [Dwo, equal parl~llel horizont!11 forces aeting q1]. S' anQ. S" ~m ffiPYS
the dipping ends of the needles in a common dipiptipn. If, fqr i!lS~a1].P!l, ]mth ITlRYI'l
to the, left, dip will ri~e at 'A, but fall at E. ,Thus the chan'ges in I at, the twost~tio1].s

will naturally be in opposite directions.

.Th.es!l illpf:!tl'ations are !'lJ1.!y rough ~pproximations to t~!3 trp.th, but tk~ywill;

i.t ii'! )wped,sR01v'that the gej1eral ~haracter of the cp.rves +01' p, f!:l1udI ill fl:tte 4;VIg
tli:?"ex,aptlywh!1t 'y() fjllQu!d e~pe<;t, provided the pr()senpfl (If.a lll!tggeti~,pole lias no !arg()
'd;terffiining-illfluence ~n the diurnal c)langcs of l)1~lgnet~p forcf} j!l~t!! neighb~oUI'hoRd. .

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

The close resemblance in Plate XVIII of the I curves to t~e H curves inverted is,
of course, in harmony with what has been said above as to the dOlllinaJ!t influence of

. . " ~...... ' .
. H changes on I changes.

_The lower part ofPlate XVIII contains all day vector ~q.iag~ams: NW in the
horizontal plan!J~ VN ill the vertical plane through the astronOl~ical ineridian and VW,
in the vertical plUfle perpendicular to the meridian. The times ,shown are as bef~re all
G.M.rr. All 24-ho,ur values are llsed in drawing the NW'diagrams; , but for the VN'
and VW diagrtms 3-hour mean qrdinates have been use~:as in the correspondiilg
diagrains in Plate X-VII. ' , I; , _ ' ,

The rotation of the vector ill both NW diagrams is,:l1llti-clockwise, and as befits
. 1 'I;t ~ ,J , • I

the difference ill !ocal time the Cape ~vans radius vector if~lw~ys ahead. The diagrams
naturally are irregular ip ou:Wne, but there can be no doubt th~t t~e Cape Evans diagram
is the more nearly circular. The Adelie Land diagram is unmistakably elliptical, the

Iflin~r fto~js P!,-f1J:g ,ngp far f~.om tk~ it!!trS!pqmi~~! mef i4ian: . ",
The' directions of. theco~orq.ina~esaxes in the VN and VW diagr~m~i.npre!tsing

V up, increasing :N to r!ght, arid increasing W toIef~are So far arbitrary· R!3!we tb~

directions in which they are de~pribed, VN clockwise, VW aIi.ti-clockwiile, l!-r~ ~rbitti1ry.

, In .bothcases, as wjth'the NW diagrams, the Cape Evans radius v!'-ctor ls:e~psahel}q:

There "is'll'ow,however, a yery decided difference in shape between the diagrams fot:
the two stations. -The VNand YW'diagramsat CapeEva~areYerY~imilar in form,
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and their ~hape is intermediate between that of theVN and VW diagrams at Adelie
t.and. The VN diagram at the latter station is almost needle-shaped, while the VW
diagram is more nearly circniar than tl:te, NWdiagram.- :'

o ,section 20.-Tahle LXIV compares the A (Adelie Land) and ]~ (Cape Evans)
ranges and average llepartilies iii the diutliiH iilequalities of N; Wand V for qhiet 3iiys,
all days and disturbed days of the bdrilbiiiea ,viilter months of 1912. The results for
W iit the t\vostati6ns are closely alike. For NCape Evaiis gives the largerval\ies,
especially for the ranges. The AdUie Land figtlrCS for V; h(Nrev~r, are roughly doubi~
those at Cape Evans, except on disturbed d;tys, when the Cape Evans figures are
relatively more elihanced.

'I'ABLE LXIV.-Ranges and A.D.'s at Adelie Land (A) and Cape :B~vans (E).
" I . Winter, i9i2: . .

... -. '

. ' ..o,bvi?usly., AlE :t~nds·to belarge~ fodhe range .thanfor. the. A.I)., implying ,tha.t
the Adelie Land diurnal in,equality in Y iSQf:;tp1ore..p'eak~d:,c~aracter ,than ,that ,at

. .

J ;

! I
I'

, .. _... .. ." .- t -._., , .-

I I I I I , :I"~ov: :1, April. May. June. Jul.". 4ugdst. Sort.. . pet. Mean,

,. ~,

{A '" 73·0 Y '55·2 Y 46·8 Y 58·6 y 59·2 y 61·0 Y 89·8 Y 116·0 Y .. ,

Range E ... 3{b Y 32,] Y 28·9 Y 20·5 Y 25·6 Y 32'7y 44·5 Y 69·1 Y ....

NE 1·95 1·72 1·62 2·86 2·3] 1·87 2'02 1'6,8 2·00, . . .. .. ., ." J_' . ...
"

{A ... '19·17 Y 14·90 y' 12·72 y 14·88 Y 16·20 Y ]5~55 tt' 23·74 y ??·5Jl ,Y ...
A.D E ... iO'55 Y 8·49 Y '8·25 Y 6,89-( 7·82 Y 9·13 Y 12·30 Y "16·95 y ...

AjE '" 1·82 1·75 1·54 .2·16 2·07 1·70 1·93 1·69 1·83
.. ": .. .. J

. ,
o.

Rango.~ . A.D.

I I
. _-

I IN. w. v. N. w. v.

A. I E.
I

A.
I

·E.
I

A.·
I

It A.
I

]~.

I
A.

J
E. JA.' \ E.

,
o·

I I ,

Y Y .Y Y Y Y Y Y Y. y. y. or
Quieot days ... ... 10·7 18·2 21·3 19·0 30·2 12·3 2·80 5·42 6:21 5:36 7-85 3·61.
All days ... ... 27·8 39·0 43·9 41·5 50·0 24-4 9·31 l1-!Jl 13·61 12·03 '14,69 7·72
Disturbed days ... 64·0 89·2 94·3 102·9 8\)·3 . 58·4 21·31 25·49 29·17 '28·69 25·95 '16·32

. ~ ..

Table Lxv makes a more ekhau~tive coinparison of the V ranges' ri,~id A:t);~~,
.giving 'separate data for the seven il}'onths of I 912, T~pre~ented' in thcJ"ecoi'ds of botH;;
stations.' The--cfit:! f~fer to tll~ -ai!:day-in~qualiti~_s: :kegisfraf.iO!l-:~VaS':~i?t~:"=(ieTI~;

-_~ -.-. '--. -;",---..- _.~- .- .--:- - - -' -:--- - _ ~ _.. ~.--: ~-;;~.~-w;;~

curtailed duriiig'Novem:ber;-1912,-at Cape::,Evans;andthe da;tifarl'fthus'less r.epr-esffiitatlve-
for that lilOnth thanf~rthe others. By AlE ishleant 'tli~ ratio of :the A:deiieL~iid,J

range Or A~D. to the cotrespohdilfg' ~~hie atCap'e E-~'ans. ,
L d

TABLE LXV.-Ranges and A.D's at Ade1ie Land (A) :aild ;Cape Evans{E}
V, All Days. L.M.T., 1912.
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Cape Evans. A/E is very sensibly. higher in July and August than during the other
months. The June values of A/Kare,'however, the lowest, and those for May are well
belo,w the average. Thus a decided seasonal variation in the ratio is not proved.

TABLE LXVI.~Fou~i~r Co-efficients. Diurnal Inequality for Year at Adelie Land (A)
Cape Evans (E).

c,Elemen~." Place. I
I I

,

y 0 ,
y

0

I
y

0 y 0

N {~
1<1·27 195 15 2·22 118'0 1-43 182 0·07 143

I'
35·11 227 53

I

5·66 162'9 1·60 80 0·20 131

W {~
27·01 122 II 5·35 77-8 2·46 86 1-13 246

I 35·34 141 20 8·05 83·5 0'75 7 0·61 75I

I

n"

I'V {~
, 26-42 200 45 1M3 151,5 ,1,08 147

I

1·4-1 41
22·13 262 16 2·44 181-6 1,89 197 1·15

I
234

I

:Table LXVI contrasts ,the Fourier co-efficients from the all-day diurnal
inequalities in N, Wand V for the year at Adelie Land ,and Cape Evans. The time used
is G.M.T. ,The results for A (Adelie Land) refer to both years 1.9] 2 and] 913, while
those ,for·K (Cape Evans) refer, to both 1911 and] 912. The object of employing tw:o
years': data was to reduce accidental features in the phase ailgles, and in the relative
amplitudes of the 24, 12, 8 and 6-hour Fourier waves..B.ut some allowance for the
difference in amplitude at the two stations during the different ye.ars woul~l be necessary.
Ineqliality.ranges,inAdelie Land were brger in 1912 than in 1913, while at Cape Evans
tltey w:erelf1rgerjn·.191Lthan in 1912.' Thus amplitudesof Fourier waves derived from
theQ,()I!lbmation.of1911 and., 1912: would,}laturally. exceed those derived from the
combination of Ill12 and 1913. This ;ismainly responsible for the excess in the values
of Ct and c2 at Cape Evans for W. It is also partly accountable for the excess in the'
N values at Cape J~vans; andr'it renders1the excess in the V values for Adelie Land less
than it would othel'\~ise have been..,. : '

On account of the local difference, of time, we should expect the Cn,pe Evans
phase angles to be the larger: aj by 23° 45'; a2 by 47'5°; a3 by 71°; a 1 by 95°. The
excess actually shown is~ ,

in N. in W. in V. Mean.

for at '32° 38' 19° ll' 61° 3\' 37° 46'

for a2 ' 34'9° 5'7° 30'1° ' 26'9°

'rhe differences for a.1 and a2 are in the right direction, but do not agree well witn
the anticipated' amounts. In the case of a~ and a4 the differences observed are quite

·'Irregular. 'Presillnably' there is much that is " accidentaT "'in the shorter period :Fonrier
waves based on' Qne or two yeltrs" observations. '
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TABLE LXVlI.-Hatios of- Amplitudes of Fourier Waves.

285

-_.._----
Dedin.a.tion. Horizontul YorcE' . . Vertical Force.

Place: --'~--"'---_._._-
r2/cl I ('3/C1

I
C'4/e J C2/Ct I c3 /rl

I
c.dcI CZ/Cl I ca/C't

I
c,jet

Adelie Land ... ·194 I·094 '042' ·176 I ·092 ·008 ·406 ·154 ·055
Cape Evans ... ... ·210 ·024 ·015 ·186.

I
·044 ·on ·110 ·085 0·052

Kew Observatory ... ·62 ·27
I

·10 ·54
I

·25 ·12 ·65 .·24 ·09

.

The comparison of Adelie Land and Cape Eva~s in Table J~XVII employs the
elements actually recorded at the former station. As in Table LXVI, the 'Cape Evans
data refer to 19II and 1912, the Adelie Land data to 1912 and 1913.. Kew data from
ordinary days of 1890 to)900 are added to give an idea of the phenomena in temperate

I . .

latitudeE. It will be seen that c2/c1-·i.e., the ratio of thean'lplitudes of the 12 and 24
hour terms-has closely similar values for D anelH at the two Antarctic stations, but
the Adelie Land value for V is much the bigger. While C2/C1 at Adelie Land is fully
t-ivice as big for V as for D or H, at Cape Evans the value of C2/C1 for Vis considerably
the smallest of the three. In every case c3/ C1 is considerably la.rger for Adelie Land
than for Cape Evans. The sameis true of C~/Cl in the case of D. But in Hand V the
values of C4/C1 at the two Antarctic stations are much alike.

The Kew figures were added mainly to emphasise 11 feature common to both
antarctic stations, viz., the dominance of the 24-hour term. V in Adelie Land provides
a partial exception, but even III that case the ~34'-hour term is much inore dominant
than at Kew.

The dominance of the 24-hour term in the Antarctic is not unlikely even greater
than the figures suggest. At a station like)Cew diurnal inequalities based on II years'
observations should be practically free from accidental features, but such is not the
case with diurnal inequalities from one or two. yead ,observations at highly-disturbed
stations. The natural consequence of such accidenta:I.features is the exaggeration of
some of the Fourier co-efficients of shorter period.

II I '. i:
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PHOTOGRAPHS AND GRAPHS



AUSTRALASIAN ANTARCTIC EXPEDITION. SERI ES B. VOL. 1. PLI\TE 1.

r

The Magnetic Station, Caroline Cove, viewed from the Beach, looking East.



AUSTRALASIAN ANTARCTIC EXPEDITION. SERIES B. VOL I. PLATE 2,

r

f

Fig. I.-Magnetic Station at Caroline Cove, Macquarie Island. View looking West.

Fig. 2.-View of the North End Spit, Macquarie Island. Showing the Observing Tent
pitched at Station A.
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AUSTRALASIAN ANTARCTIC EXPEDITION

Fig. I.-Magnetometer.

Fig. 3.-The Kew, Land Pattern Dip-circle. E. N. Webb
operating the Declinometer.

SERIES B, VOL, I, PLATE 3

Fig. 2.-The Lloyd-Creak Dip-circle and Observer
A. L. Kennedy.

Fig. 4.-Entrance to the Magnetograph House on a
nne Spring Day. E. N. Webb climbing out.



AUSTRALASIAN ANTARCTIC EXPEDITION SERIES B VOL I, PLATE 4.

•

Fig. I.-The Magnetograph House, Cape Denison, viewed from the South-East.

Fig. 2.-A Summer-time View of the North Face of the Magnetograph House, and
Observer W. H. Hannam.



,,-USTRALASIA ANTARCTIC EXPEDITIO . SERIES B VOL. I PLATE 5

Fig. I.-The Interior of the Magnetograph House. E. N. Webb in attendance.

Fig, 2.-The Schmidt Planimeter.



AUSTRALASIAN ANTARCTIC EXPEDITION. SERIES B. VOL, I. PLATE 6.

Fig. I.-Erecting Framework of Magnetograph House on East Side of Boat Harbour,

Cape Denison.

Fig. 2.-The Location of the Magnetograph House and Absolute Hut at Cape Denison.
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View looking South from the Frozen Bay-Ice at Winter Quarters, Cape Denison, illustrating the location of the Ice Cave (Station B) on the Glacier Slope.
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AUSTRALASIAN ANTARCTIC EXPEDITION. SERIES B. VOL. I. PLATE 8.

.,

Fig. I.-C. T. Madigan excavating in N;v; Ice a Pit-and-Screen Shelter for Magnetic
Observations. An incident on the Eastern Sledge Journey.

Fig. 2.-Station IE. E. N. Webb Observing with Dip.circle in a Pit·and-Screen Shelter
in the Glacier Ice of the Plateau Slopes.



AUSTRALASIAN A 1 ARCTIC EXPEDITION. SERIES B. VOL 1. PLATE 9

..

Fig. I.-Chilly Weather for Observers. The Moisture from the Breath Freezes on
the Face.

Fig. 2.-Station 7 on the Antarctic Ice Cap near the South Magnetic Pole.
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Fig. I.-A. L. Kennedy Observing on the Shackleton Ice-shelf. Fig. 2.-Field Service" Magnetic" Tent.

Fig. 4.-Kennedy Rescuing Instruments after collapse of Igloo.
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Fig. 3.-" Magnetic" Igloo at "The Grottoes."
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AUSTRALASIAN ANTARCTIC EXPEDITION, SERIES B, VOL. 1. PLATE 12.
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AUSTRALASIAN ANTARCTIC EXPEDITION.

HORIZONTAL

SERIES B. VOL 1. PLATE 13.
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AUSTRALASIAN ANTARCTIC EXPEDITION.

VERTiCAL

SERIES B VOL. 1. PLATE 14.
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AUSTRALASIAN ANTARCTIC EXPEDITION,

I Nell NATION

SERIES B. VOL. 1. PLATE 15
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AUSTRALASIAN ANTARCTIC EXPEDITION. SERIES B. VOL 1. PLATE 16.
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AUSTRALASIAN ANTARCTIC EXPEDITION.

VECTOR DIAGRAMS

SERIES B. VOL. 1. PLATE 17.
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AUSTRALASIAN ANTARCTIC EXPEDITION. SERIES B. VOL. 1. PLATE 18.

COMPARISON OF ADELlE LAND (j CAPE EVANS
WINTER 1912.
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