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" In his report Mr. Webb refers to the 1mp01ta,nt work performed by D1 Colendge '
" Farr and Mr H. F. Skey, B.Sc., superintendent of the Magnetic Observatory,
Christchurch, in connection with the reduction of the curves carried out at University
College, Christchurch, under theu ]urlsdlctlon by tielve ladv students under the
direction of Miss B. Smith. These ** Magnetic * ladies, locally known as the “ Mawson
Club,” did-their work so well that in checking over the tables Dr. Chree dlSCOVGI‘ed
but few 1ncon51stencles needing attention. '
. The cost of the computations, which were effected on a most reasonable basis,
was defrayed by moneys derived from two sources. ' The first amount was portion
of a.sum of '£500 voted by the New Zealand Government towards the preparation for. .

- publication of the.physical data secured by the expedition. This money was made

available largely through the energetic representation 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 Loridon,
in the obtaining of which thanks are due especially. to Professor Sir Arthur Schuster,
D.Sc., F.R.S., .&c., of Manchester University. Apart. from payments to the actual
computers no dishursements whatevér have been made' to those who have so selflessly
worked in -this causc. .

Anthe ‘preparation for the work of Fle]d Observatlon and in the .equipnient for
the same, the Expedition was very greatly assisted by the Department,. 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 -
of “the Melbourne Observatory, and Mr. E. Kidson, M.8z., who, at that time, was

~ conducting a maonetle survey of Australia on account. of the Carnegie Institution, for

material help afforded in those busy days of prep&mtlon prior to the departure of the
Expedition to the South.

Almost all the field metnunents uked were received on loan from the C.unegic
Institution, and, w1t11 the’ exceptlon of several noted in the text as lost, were eventually
returned to W, thmgton The Eschenhagen Macrnetogx aphs followlng an cur(mgement
with the Austlalasmn Association for the Advancement of Science, became their
property at the expiration of the e\pcdltlon and are atb present loaned b\ the Assoemtlon :
to the Melbourne ()b%ervatory :

. N6 preface to this work would be adequate \Vlthout eulogistic reference to ﬂle
"magneticians of the Expedition staff. At the VVestern Antarctic Base, loeated ol a
floating and constantly moving glacial sheet, Mr. Alec L. Kennedy, B.E., i hls Hest
in the face of very limited facilities and cven more limited assistance. Neither at the
Base Station nor on the sledging journeys did he lose ai,ny chance of lobtaining useful
magnetic data. y

At the main Antaretle Base, Mr. ]&me N. W ebb labom ed 1ndefa,t1gably under
what were probably the most difficult conditions ever presented to. any magnetlclan
The speelal circumstance was that of the abnormality of the Adelie Land ehma.te.
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~locality on the earth’s surface.

| - TERRESTRIAL MAGNETISM. - . .3

" The Expedition records show that the veloomv and frequency of the.wind, and the

volume of the drift snow in that-area are altogether phenomenal. Indeed, so far as
I am aware, they collectively constitite a record unapproached by any other known -
The average wind velocity during the whole two years:
of “occupation, as recorded by the Robinson Cup-' Anemometer, was .approximatelyi
50 miles per hour. Such winds, -accompanied by low temperatures and deluges of
ﬂylng snow, made the matter of Field Observations and even Base Statlon work '

problenm of great diﬂﬁcultv entailing much personal sacrifice.

‘Further, the magnetician’s duties throughout the autumn and the winter months
at Cape Denison were not without an element of real danger, for no matter what the

. weather happened to be, Webb and his assistants carried out- the ‘daily programme
" - unflinchingly. TIn that long, dark polar winter period it frequently happened that-

for days together, in a hurricane of wind, the drift snow flew so thick that one had to
progress from the Living 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, oné’shand held at arm’s length would have been invisible. Under such conditions

“and with prévailing. off-shore winds reaching velocities of over 100 miles per hour -
- (Cup Anemometer) the journey between the Living Hut and Magnetoglaph House, a

distance of about 350 yards, on a course. dangerously close' to the open sea water was
a serious undertaking. : ' ‘ S 3

Under more favourable circumstances the erection of guide lines between the
Living' Hut and the observing stations would have been feasible and have eliminated
the main element of danger.. At Cape Denison, however, such volumes of drift snow
were frequently deposited over the 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 definite 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 outerops, principally by their shape
Judged by feel, the goal would be eventually Jeached

1 had at. all times the highest admnablon for the enthusmsm 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

magmﬁeen‘c This very creditable pelfounance is also shared by Captain Robert

_ Bage, B. E R A.E., who carried on the Base Station work through the, second year,

and whom e regret to record was killed in the Gallipoli campaign.

“As ,rega,rds Field ObSQI‘Vd,thIIS, it will be noted that data covering & wide range
of territory have been.secured. When plans for the Expedition were laid, it was
anticipated that an even larger sphere would have been explored by sledge. journeys,
for it was expected that a long sledging season would have been avallable and that
even wmter sledglng would have been feasible. . '
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As thlngs turned out;, howevm fhc rema1l able chma{:lc condltmn put B,Itl, el
U gt ot 1 e ¢ "__s(. u.g‘; *n}..
to our more a,mbmous ﬁeld programme aaid sever er curm'lled sleclgmg operatlons
S 3t i i E Vi st o k.
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13 AT deiyty H "'!
ﬁ"” d f_o1 15th Janﬁary, m order to,- glve tlme tor thc subseciuent dehvemnce of the‘
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southern sledgmg pa,rty (Ba.ge, Webb, cmd Hurley)' enha,nced resultts, would haJ_ve accrued
for, after a splendldly executgd ]oumey, .they H.id to turn on theu‘ tmcl\s when Ver. 3 close
to: that, magnetmfxllv mterestmg loca,hty, the Magne‘mc J)ole \Teverthelebb the 'ﬁne‘

spvars o PRIl R IR RN gl iy DG e n i nl Sl e, -
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the Q!)s%}yﬁtl?llq 1113(384 by Sn‘ Ldgg)vc‘)ili’)o']; Df?‘?df,lj‘“_t}f”?fﬁ{l. ]y‘lynest ?119@]:10‘983}{ 8
]}%1:111;115]} Antdictlc Eapedltlon 1907—09 ‘an’d}t}}g F\Xte‘lriqul.ve nmﬁp%m ,gl.ata. Jesu'lgn}g from
bqf\;‘]l ]ciilF%t1§h_‘pgped1tlol}s‘}mder the lé;failél‘xsl]illppi ‘aptam Robert gl:ya1{1%1~1‘!Sc(ott*‘ RIN
ﬁg\y 8 eavés ;iq iglsrjohel glo!ubii; 3, toithc exact ‘logiabiyalon’ ‘qt ;0]13“1%911’1'3}1 Mgggeglf }?9}3’, 2
quest Lvhlch ﬁgured prmnlnently in the sclentlﬁc progréinme of this Australasian

Antar(,tlr(, E;{i)ed 1t10n.
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uéea it the compllatlon 40f 18 rreport are; lléhbefqrt%l to, be retalned at thg.,l}l‘%:cche]l

Libi‘hir)\f, '\Ia.cquane street Sydney, where they are in safe l\eeplng and available for
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" PLATES. -
PART 1,

Prate L.

The Magnetic Siation Caroline Cove, viewed from the beach, looking: east C‘mnegle

L

=
a3

Institution ﬁe]d service tent. - Magnetician, A. L. Kennedy, on the right
of the tent; 1. N. Webb rccording within. Note the tussock grass 'ﬂopeb
mantling the hnsiv voleanic rock of the neighbouthocd. A group of royal
penguins are’ inferested spectators, and 'in the foreground are long strands
of coarse kelp cast upon the beach. (Phofo by D, Maw SON.)

" PraTe TI

Maﬁnotlc Station af Caroline Cove, Macquarie Is}and View looking west.

(Photo. by D. Mawsox.)

.' Fig.._Z. View looking south from the North End (Wireless Hill), Macquarie Island.

Tig. 3.

Tig. 4.

" Fig. 1.

The North End-8pit is seen joining Wireless Hill to the main mass. of the
Iland visible in the distance. The triangular white spot at the south end
of the spit is the * magnetic 7 tent (at Station A).  (Photo. by J. F. HUrRLEY.)

PraTr IIT. .

. Magnetometer, .as ”deptcd by the Department of Terrestrial Magnetisim,

Camegie Instltutlon of Washington., (Photo. by F.. WiLp.)

. A. L. Kennedy observing .with the Lloyd-Creak Dip-Circle, on the Shackleton

Shell-Ice, adjacent to “ The Grottoes - ~the name adopted by the Western

Base Party for their Winter Quarters Hut. (Photo. by C. A. Hoaprey.). -

The. Kew, Lend Pattern Dip-Circle. 1. N. Webb operating the Declinometer.
Under such chilly conditions no opportunity was lost for keeping ths finger,

- tips warm. | (Photo. by J. F. Huriey.)

The -Hntrance to the Magnetograph House. The lower section of the door
(which was made in twd halves) was not opened duriﬁg the winter, for 1t
beeame blocked by packed drift snow. The scour of the wind kept the upper
scotion fairly free from accumulations of snow. In this picture, taken on

- a fine spring. day, . N. WebD is scen climbing out through the upper half-
- of the. doorway. . (Photo. by .J. I, Hurney.) o -

| / 1LATT 1V.

rl‘hc Maﬂnetomaph House, Cape Denison, v1ewed from the south- east, early

in the autumn of 1912, before “the thick lagging of stones “became choked °

with packed drift snow. . Part of the sloping roof of the hut itself is sten
‘rising above the stone wall, and is observed: to bé lagged ouitside with sacks,

sheep skins, &e. The entrance 13 on the north side at the west corner. (Photo.

"oy J. F. HurLey.)
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Flg The North Face of the Magnetogmph House, shomng the door at the western
corner. View taken in midsummer, January, 1913. Note the cowl of the
“ventilator above. On this side the protecting wall of rocks is comparatively
scanty, for the destructive winds come from the south. Furthermore, in
winter high banks of compacted stiow accumulate and lag this lee side. The

_ figure in the view is observer W. H. Hannam. (Photo by J. G HuNTER.) :

Prate V.~ o

Tig. 1. The Interior of the Magnetograph House; 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 vthree different
sections of the instrument recording respectively H,D and I are o alligned
in this photo. that the first of the three 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 above, where the walls and roof were less
sufficiently lagged. Magnetlcmn E. N. Webb 1s In attenclance (Photo. by
J. E. HurRLEY.) ‘

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

Prare VI.
- Fig. 1. Lrecbmg the Framework. of the Magnetograph House, to be scen in the

~ distance, l*ebluary, 1912. - View across the hend of the Boat Harbour,
‘looking east. Weddell Seals in the foreglound (Photo. by X. MERTZ.)

- Tig. 2 Vlew looking East across the Boat Harbour, 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 the former and A'the latter. (Photo. by J. T. HurLey.)

PraTe VI

A view taken on the Bay Ice (frozen sea surface) at Cape Denison, looking south over
the frozen Boat Harbour to the rising slopes .of the inland ice sheet. - The
dark peaked mound to the right of the foot of the * ‘Wireless >’ mast is portion
of the roof of the Winter Quarters Hut protruding from the snow drift. The
rectangular-shaped structure 50 yards to the left of the 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 near the horizon, 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 are men walking up from the Hut.to the fce Cave.
. Photo. taken on one of the Very rare calm occasions in Spring, 1912
(Pkoto by J D. Mawson.) ’
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- Prate VIIL
Fig. 1. C. T. Madigan exeavating a pit in corapact névé ice for the purpose of magnetic
' observations. By throwing the excavated material to windward a very fair

protection against the wind can be secured. - An 1n01dent on the Eastern
Sledge Journey. (Photo. by A L ‘\I(,LEAN) '

I‘lg 2. Statlon 18, at “ Cathedral Grotto,” the ]]leven mile Cave. E. N. Webb
observmg with the dip-circle on the plateau ice protected by a pit-and-screen

shelter. September, 1912; temperature —25°F, and wind velocity 60 miles .

per hour. (Photo. by A. L. McLEAN.) -

PLATE I}x

Iig. 1. The’ ngorous Weather Conditions at Cape . Denlson are illustrated by this
photogmph 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. HURLEY) : ‘ '

Fig. 2. Statlon 7 on the Antarctic Ice Plateau, 70° 367" 8. Lat. and 148° 14" E. Long. ;
301 miles 5.8.E. from Winter Quarters, Cape Denison. The nearest station-
to the' Magnetic Pole, occupied 21st December, 1912. R. Bage standmg near
the tent, E. N. Webb observing in the distance behind a Plt -and-screen shelter:
(Photo by J. F Hurrey.) - C

: _ PLATE ¥ : :
Fig. I and 2. Field Service “ Magnetic” Tent of -the Department of Terrestrial .

Magnetism, Carnegie Institution.” A. L. Kennedy malkes observations on the
Shackleton Tee Shelf Queen Mary Land. (Phdtos. by y M. H MOYES)

Fig. 3. “ Magnetlc ? IgIoo for absolute observatlons and ' continuous Vlsua,l recordsv‘
"““The Grottoes,” Shackleton Ice Shelf, : Queen Mary Land. (Photo. by
C A. Hoaprev.) -

Fig. 4. A. L. Kennedy excavating his instruments after collapse of his “.Magnetic‘ 2
- Igloo during a blizzard. (Photo. by A. D. WarsoN.)

PLATE XI

The vicinity of ““ The Grottoes,” Shackleton Ico 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-
w eathel) to the hvmg hut. The pyramldal roof of the latter 1 is seen _pr01 ecting -
- from the névé surface. (Photo. by F. WiLp.) '
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PART II.

Prare XII.

Westerly Declination Diagrams, Cape Denison, Adelie Land.

PraTh _XIII;‘

~"Horizontal Foree* Diagrams, Cape Denison.

‘Prare XIV.:
Vertical Force Diagrams, Cape Denison.
‘ ‘Prare XV,
" Intlination Diagrams, Cape Denison, '

Piame XVI.

\701th, West and Vertical Components for ‘1-]1 Days, C&pc Denison.

Prate XVIL

“Vector - Diagrams - derived ixom the North, Wost,‘n.nd'Verticral'Dim_‘na-l' Inequalities,

Cape Denison.

PraTe \VI[]

Crl"l.Pth Comparison of Diurnal variations- at Cape Denison, Adcho Land, and

Cape Evans, McMurdo Sound, Winter 1912.

*Note that the ordinate scale in Tubles NIIT, X1V, XVI, XVII, and XVIII is in terms of gamma, though the

heiroglyphic printed in the actual tables in scme eases more nearly resembles the letter < V.”
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'E‘LRRL%TRIAL \’IAGNLTIQM
PART T,

FIELD. SLL\/M AND REDU “’HON OF \IL\G\MOGI\APH CURVI

BY
ERIC NORMAN WEBB_, D.S.0., M.C, A.C.S.E.‘” (N.Z.), AM.InsT.CE,, -
Clacf Magnetician to the Expedition. - '

Cuiavren I,
INTRODUCTORY REMARKS.
. ACKNOWLEDGEMENTS.

“Urox return of ‘the Australasian Antarctic Txpedition in the year 1914 the tedious -

work of reduction of the magnetograph curves was undcrtal\en at Christchurch, New '

Zealand. This decision was influenced by several circumstances, such as facilities -
made available at the' Christchurch Cbservatory,and the fact that T, myself, was -
engaged at the time at the Canterbury University College; also the assistance and
interest in the work afforded by Professor C. C. Farr, D.Sc., of Canterbury University
College, and Mr. IH. I. Skey, B.Sc., Director of the Magnetic Observatory,
Christchurch. '

It was arranged that the tabulated daba thus derived from the recuction of
the curves would then be forwarded to Londen for analysis and discussion by the
eminent 'magnetician, Dr.” Charles Chree, F.R.5., &c., Superintendent of the Kew
Observatory. - ‘ ‘

~ During the latter part of 1914 and during 1915, the work of scaling curves and
preparation of data for the reduction was proceeded with, but in September ‘of the
"latter year, as that portion of the reduction which it was essentially desirable should
‘be carried out by the actual observer had been completed, 1 enhstcd with the Royfl,l
. Australian Field Engineers for the period of the war.

The supelwslon and direction of the work of reduction of .the magnetograph
curves; which was carried on under gteat disabilities during the war, wasundertaken by |
Professor C.-C. TFarr and Mr. H. T. Skey. So that, for the organisation and control .
of many uspects of the reduction work, as well “as’ for the cluudatlon of many points
uncompleted by nme,.this pubhmtlon is .under.a large debt of gratitude. to .these two -
gentlemen. :
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For the carrying out of the tedious and arduous work of scaling, converting
to arithmetical values, meaning, &ec., equally warm expressions of gratitude are due
‘to Miss B. Smith, M.A., and other Physics students of Canterbury College, who so
enthusiastically gave up their spare time for the purpose.

The collection and compilation of the data comprising the first part of this
work has been cari:ied out by the writer since 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.

The A.A.L. 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 \Vashlngton whose generous loan of instruments, &c., greatly
~assisted the organisation of the magnetic work by ]] Kidson, M.A., M.Sc. (0.B.E.,
* Capt. R..), Observer of the Carnegie Institution; Dr. J. M. 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 and supplied invaluable advice:

I welcome this opportunity to record the warmest appreciation of the untiring
and conscientious effort of the late Capt. R. Bage, B.E., Royal Aust. Enginee;rs, who
- conducted the 'magnétic obs‘ervatory in Adelie Land so successfully during the last

nine months in the face of many severe handicaps; (Lieut.) A. L. Kennedy, B.E:,
“who conducted -the nia.gnet;ic work at the Western Base (Queen Mary Land), despite
much of difficulty and discoutagement, also deserves specially warm commendation.
To. (Capt.) C. T. Madigan, M.A., B.E.; (Capt.) F. . Bickerton, M.C., Mr. G. Dovers,

and Mr., W. H. Hannam, who carried out varlous programmes of observational
“work, and to (Capt.) J. F. Hurley, and other members of the Expedition who
agsisted  in innumerable ways, and whose whole-hearted co-operation was the key -
to success, 1 tender humble and grateful thanks. )

Lastly, I would express my indebtedness to, and applecntlon of, “ Dux Ipse,”
Sir Douglas Mawson, K.B., 0.B.E., B.E., D.Sc., F.R.S., whose conception, organisation,
sustained sympathy and enthusmsm made possﬂole whatever was accomplished.

2. EXTENT oF PROGRAMMD IN TERRESTRIAL MAGNETISM.
" Tle Australasian Antarctw Expedition’s programumc of proposed observations
in Terrestrial Magnetism, as in most other pertinent branches of sclence, was a large
one. In fact, it was perhaps as ambitions as any.

© As & member of Sir Ernest Shackleton’s Expedition, Sir Douglas Mawson, in
company with Professor Sir T. W. E. David, F.R.8., and Dr. A. F. Mackay, 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 Magnetic Polar Area (Fig. 1 and 2). Here a magnetic
observatory was to be established, and from this base a j'om*ney, was to be 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 also were to make complete determinations of terrestrial magnetic force.

‘Hobart

) \_ * i
" MAGNETIC POLE,

0UTH

e
sowrf?;_u .

: . ;
S
K}:.\\I“ LaN HES
° . ENDERBY LANT%~

Fig. 1.—The South Pole Regions,

Thus the Magnetic programme , comprised (¢) an extensive scheme of Field
Survey work, and (5) the conduct of an Observatory with self-recording magnetographs.
The work in both phases was likely to present both unusual phenomena and unusual
difficulties. o ‘ ' '
' 3. TRAINING OF OBSERVERS. .

For the training of observers in field observational work the E_xpédit-ion 18
extensively 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.
§h° 6620
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In ioll, through the mstrumentahty of Dr L. A Bauer Dnéc%b‘r of the
Department of iy errestrlal Magnetlsm Carnegle Institation, I was appomted an observer
on the staff of the Instltutlon for purpoees of tmmmég w1th i view to conduetmg
'_magnetlc survey w0r1\ in thé Antaretle later A perlod of five iﬁoﬂths was spent w1th
Mr., Iudson ds.mstlng mth the magnetlc eurvey of Austrahe and beconnncr familiar

WJth and proﬁclent in, tHs methods of the Cdrneme Inst1tut10n

I then proceeded to Melboume Obeervatory atid Hobart to reeelve mstruotlon
in the conduct of a magnetlc observatory and in thié settmg up and 1unn1ng of
magnetographs under the tuition of Dr. J. \I Baldsvin; then First Assistant, now
Director of Mélboiifiis Observatory Durlng some five wieks at Hobalt the Expedition
. maﬂnetographs were unpaeked and’ completely set up i 4 oeller db the University.
Several curves Were obtained; and T wis thordilghly initinted inito the touting and various
operations.

In Hobart Mr. A. L Ixennedy was coached and praetlsed n ﬁeld observatlons,
-and afterwards took charge of the work of the Western Base. ]\ennedy also had
further practice and 111struct10n durifig the oeeupatlon of stations on Macquarle Island
and before léaving the Mairi Basé st Commonwealth Bdy.

At the Main Base durmg the wmter and early spring seveml members of the
party. w%?e mstructed anid: ,practlsed m the ta]unfr of magnetw ohservatiotis.

B SR}

V[r -W H. Hannam xvas»tramed bo carry oitt magnetometer observatmns and
to conduct the roliting of the magnetographs while I whas absent oit fleld survey work.

:Mr. C T. Madlgan received tralnlng in the condu(,t of obsérvations for declination
and dip, and subsequently hfmded na very usefil serieg of fesiilts. o

Mr. F. fi. Bickerton was codched in the use of 4 ¢ declmometel 7 for the
construction of Wwhich he wds largely responsilile. Tiis ifistrunient, - in conjunction
with a small sextaht, was interided for détermiiiation of declination, and was used quite
successfully By Bickerton subsequently oii a sledging jovitney.

Lieut. R. Bage R.A. ]] Wi also tidined Both in the cdiiduct of dbsolnte obser-
vations (madnetoﬁieter oiily) and i all magnetograph operatlon and 10ut111e From
the 8th February, 1912, onwards, the magnetogmphe were condicted by Bage entirely
and, despite several extra handicaps, the results speak for themselves and for Bage’s
ahility -and cére. , _ |
- : 4 I‘IDLl‘)‘ I’N&T'IﬁJMEN‘TS

by the Carnegle Instltutlon ‘This pormon eonsmted of the followmg —

Two theodolite magnetonicters complete Cdinegie Tnstitution pattern Iﬁade by‘
Bausch and Lomb: (See Platé II1, fig. . Y

One dlp elrcle Kew find pat‘bem fiade by Dover (See Plate III ﬁg 3)

- e iloyd Creal\ dlp elrele déd pattern, 48 modified by Dept Ter Magnetlsm
Carnegie Institution. (See Plate 111, fig. 2)
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Also as accessories—

Two pocket chronometers, one watch, and one obselvmg tent completc (See
Plate II, fig. 1) . : _ : .

-Thel magnetometers Nos. 6 and 9 were of the standard field type used by the
Carnegie Institution, and were arranged for setting up eithera four-inch theodolite or the
‘magnetometér, on the one set of legs. (See « Land Magnetic Observations, 1905-1910,”
by C.LW., for full description and illustrations.) Tn the magnetomeper the magnet
was suspended by a fine phosphor-bronze ribbon in lien of the silk suspensmn commonly
used in the Kew pattern instrument. )

Provision of a more efficient and satisfactory lamp for illuminating the
suspended magnet 1s the only recommendmtlon one can make for betterment of these
Instruments.

The land-pattern dip-circle, No. 178, was furnished with four 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 instrumens. Actually it gave very good results in the Antarctic, the only
Improvement that might be suggested being the provision of a removable glass front
* which could be more easily wiped when fogved by Gonden%atlon and freezing of moisture
from the observer’s breath.

- In the Antarctic the head belonging to the dip-circle tripod‘ was fitted to the legs
of the theodolite (Cary three-inch) carried subsequently by the Southern Party.' This
had several advantages (a) of considerably reducing hoth weight and bulk, () increasing
compactness and handiness, and thus reducing the time of observation, (¢) so reducing
the height of the- instrument that it could be accommodated in the ordinary sledging
tent. The' fitting was made by screwing a zinc nut to fit the thread of the theodolite
legs and riveting the tripod head on to the nut. This made a very satisfactory, firm
job, and was ensured entirely non-magnetic. o

The Lloyd-Creak circle, No. 169, was furnished with four dip-needles and four
intensity needles and the nccessary deflection fittings. Tt was fitted with a declino-
meter trough-needle, and, as it also had a telescope fitted to the vertical vernier arms,
1t constituted a universal instrument.

The chronometer watches proved satisfactory, but at times suffered.somewhat
from the extremes of temperature to which they were exposed. They were compared
p P Y Pt )

dally with the standard chronometers and always before and after obselvmtlons
R

In addmon to the instruments loaned by the Carnegie Institution, a number
- of theodolites, chronometers and half:chronometer watches formed part of the general
equipment of the Ixpedition. A land type dip-circle was loaned by Christchurch
" (N.Z.) Observatory. This latter 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 and
standardised as a declinometer, but, on account of a defective pivot, this needle proved
unsatisfactory and declinations for. combining .with the dips. obtained with this
instrument - were secured by means of‘a two-inch compass needle. attached to a. Cary

three-inch theodolite. REEE '

The theodolites comprlsed the following :— R

- Ohe six-inch by Cary with micrometers for use at Main Base for time and latitude

- determinations, &e. This instrument gave good results, but showed that micrometers

are entirely unsuitable for use in high latitudes, where it is necessary to work in very
low temperatures and relatively high winds. The micrometer screws, though fitted
with non-conducting dovers, froze to one’s ﬁngels or were so stiff that at times it became
almost impossible to worlc them.

<

Several three-inch theodolites with the telescope overhung on one end of the axis
and with the vertical circle on the other. These were by Cary, very compaot and robust,
and thus eminently suited to’sledging quuuement@ . _ '

Several three-inch theodolites of standald transit type by Negretti and - A;J‘]!lllbra
These were made largely of aluminium, in order to reduce weight for sledging, but were
not so compact or robust as the Cary instruments. Actudlly they proved rather
fragile for sledging conditions. They were fitted with fom 1nch trough-needles, which
gave very good determinations of declinations. -

A tw enty-inch fransit telescope also was installed ot .the Main Base, and with
this, in conjunction with wireless time signals, the longitude was ultlmatel} fixed
very accurately. :

During the winter, a form of declinometer was contrived by Bickerton in

~ collaboration with Mr. P. Correll, who acted as Meclanician to the Expedition. This

consisted of a trough -needle about four incheslong mounted on an alidade carrying two
varniers for reading horizoital angles to ahout 10 minutes of arc; and sighting vanes
for laying on the sun, or on a mark. The alidade arms moved over a graduated circle
of nine inches diameter, the graduations being cut in an alumininm plate. Thisinstrument
was used in conjunction with a sextant with an artificial horizon, and by combining

‘altitiide-time and time-azimuth observations, quite useful results were .obtained.

. Sl\ standard chronometers were kept in action at the Main Base and two at
the Westo_.l‘n Base. Of the six, four were mean time and two sidereal clocks. All
clironometers were intercompared and corrections on G.M.T. computed by .previously
determined rates and an approximate assumed longitude every morning ﬁb_qut 9 a«amn.
T.M.T. observations were made periedically as weather permitted, DBy this_ means
clock rates were pretty thoroughly checked. ‘ ‘
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The chronometers were kept on a shelf towards the centre of the hlvmg ]mt

where the temperature was falrly even, and Lept Very good mtee C
i
For carrying time on sledging journeys, specially made half-chronometer

watches were pr0v1ded these bemg carefully rated against standard chronometers
before and after and ¢hecked as poesﬂ)le while sledging. These proved only !tolerably
satlsfactory, consistent rates seldom being securecl over extended PeI‘IOdS of more than
a week or so. o )

5 cMETHODS OF OB‘SERVA'lION : ) '

The methods and procedures adopted for Field Observations were those laid
down by the Department of Terrestrml V[a,gnetlsm of the Cunegle Instxtutlon (For
-full descuptlon sec Land Magnetw Obsemataons, 1906 1910, by CIW) Th_ese, n
brlef were .J.S follows :— |

(a) Complete Station with Mdgnetometer and _l?,@'p'C?TCZ e.

ol

- Azimuth a-nH longitude—eight settings' on sun.

|
/ L.
2. Dechnatlon—four readings mqgnot erect and four magnet inverted, 1e'1d1n_g mark
before and after. : : '
3. OSCIHa‘blOHS———mCan of ten determlnatlons of time for fiffy swings. %

4. Deﬂectlons at two distances 35 c.m. and 40 c.m., two sets. of determmatlons .
at each distance. ‘ 1
5. Oscillations—repeat 3. i
6. Declinationwrepeat‘z. ' o ' Ii
1. Latitude—meluding circum—meridia'n computation. !
8. Dip with two or four needles—eight readings of each needle before cimnge of

polarity, eight readings of each needle after. Magnetic memdlan determlned
w1th deehnometer troucrh needle. : ‘ l

9. Ammuth and longltude as before but with sun on other 51dc of merldnn

10, Round of angles to prominent ob]ects sLetch and descmptlon of station,

. Azimuth and longitnde (fheodolitc)

.!_o i"‘

Dechndtlon Wlth declmometer attachment.

(b) Complete Station with Dip-Ciyele and Theodolite. - |

3. Dip \?!17,}! two or four .n@g:c]_le one polarlty S . .
4 Tonded dip. | |
‘5. Defiections.
6. Loaded dip.
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b
: CQ):.

7. Dip with tivo of foir Heedits afts siafigh of palasits.
8. ﬁeéiinatioh as'in 2.
9: Latitide (theodohte) . I N
10 Adinduth and longltude a8 ifi 1 ‘ﬁﬁ with sin Bﬁ othier side. 0% mendlan
© (theodolite). - ‘ : -
11. Rotind of angles to promment ob;ects sketch and descmptlon of statlon

Altenmtwely, i very hlgh magnetm latltudes 3 and 7 wwe to be

gt

extended to complcte determmamons of d}p ihil two planes it rlght ang]es from .

which thie tfue dip afid ristidiah could be GOmputed

This; Héwever; Wwas only résoited to at the farthest south statlon as,
iii 41l cises; the tiough-iieedls Fave very good determmatlon df tlis magnetw
meridian.

(&) Dip dnd Declznatzon onlv/ sz—C’wcle il Theodo é:

[—

Aznnuth aiid longltude

Declination.

_w.

3. Dlp with two ncedles.
Tatitiide.

I_-P:

(d) Declination only with improvised Declitiometer and SA.«."x'a‘ia'mt
1. Time—altitude to correct watch to L.M.T. and for Iongitude (sextant).

Sl * by

"9, Time—azimuth settifigs ofi Sl aghitist e of Wit th deteiiting: azimuth

e

3. ]l.jéc'l‘i‘ﬁa‘éi"o'i‘il.-
4. Latitude;
(c) and (d) were adapted from the Carneg1e Instltutlon méthods..,
. The followmg donventions hdve beexn adhered to throughout in recordlng ﬁeld
observatlons - : : .
(a) All bearmgs are referred to the soith poirit through west and fort
(b) Lasterly declinations are wmften with- 4 sign (0°-180°) , westerly with == 31gn
(¢) Dlps with south end down are written with — mgn with north end down
4 sigh. -
6. STANDRRDISATION oF INSTRUMENTs: . s
All the Carneglc Iristituition insbriithents supphéd Were GOIﬁ]‘péi‘é& With ﬁéﬁé&'i‘ﬁ
lnstru.‘ments n W ashmgton withifl ftiné . miofiths o"f lewlng for the Anfarbtlé‘ aﬁd‘ it

addition, careful 111ter(,0mpamsons Betweeh the E*{pedltlon outﬁt sind that v M E
Kidson, of the Car negle Incstl’rutlon WETé made o Hobatt u‘hmedlately befé‘ré depattiie
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of -the Expedition. Mr. Kidson’s instruments had previously heen intemlompaled
with the Melbourne Observatory equipment, so that complete control was thus obtmned _
At each intercomparison, observations were carried out smlultaneously qndtsmtlons
- were mterchanged At Hobart the grounds of Government House were used for

the ‘purpose, while, in * Melbourne, the intercomparisons were ‘carried ‘out| at the
Observatory ‘ ‘ R

‘ On return, the instruments (excepting one dip- mrcle which had to be abandoned)
were -again intercompared at Melbourne, while the dip-needles of the abandoned. dip-
circle were tested in Washington. An amsuccessful attempt to recover both bhis and
the Christchurch circle, which also had to be abandoned on account of ver)-' adverse
conditions met with on the 'haqtern Coastal Journey, was made the Tollowing spring
by a party inder Dr. Mawson’s leadership. However, so ‘'much snow ll‘ld fallen and

accumulated in the interval that both caches were lost to sight. \
|

It was unfortunate that no comparisons were possible with the dip-citj;clel used
" on the sledge journey south to the vicinity of the Magnetic Polar Area, as no control
of the intensity constants was obtained subsequent o the intercomparisons at Hobart
prior to departure. '

. Instruments other than the abovenamed were standardised at the Absohite Hut
Station at the Main Base, this being mainly for declination instraments.

7. ‘RECORDING SHEETS; SUMMARIES, INSTRUMENTAL CONSTANTS, &C.

In addition to the instruments, &c., the Carnegie Institution supplied a complete
selection and stock of printed recording forms for all field observations, and these were
used throughout. The great advantage of these forms was that they lensured
uniformity, considerably facilitated booking and computation, and ensured the omission
of notrhing. ‘ '

|
Copies of General Direstions for M agnetic Obseivations, notes legaldmg methods
of observation under the conditions h]\ely to be met, tables to facilitate computing,
and constants of the various instruments were also supplied in duplicate.

Theodolite Magnetometer, No. 6.—Scale va]ue, one division = 1-48",

Deflection distances-at 20°C., 30:0124 c.m., 35:0073 c.m., and 40-0077 c.m.;
temperature coefficient, 0-00046 pef degree centigrade; induction coefficient, p = 4-47;
distribution ‘Goefﬁpients, P = 4+ 1361, Q = — 351'5; logarithm of moment of
inertia of long magnet and stirrup system at 20°C. = 2:38517; correction for abserved
declinations is 4+ 0-2"to be applied algebraically. The correction to observed horizontal
mtensmy determined in November, 1811, was 4 000081 H; the correction dotm nuned
at' Melbourne® in* April, 1913, was + 0-00071 H. Smce the first value rcsulted from

|

|
N
%
|
|
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comparisons with two -instruments and the last from compariséns 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 Magnetometer, No. 9.»—Scale.value one division = 1+48’,

Deflection distances at 25°C., 30-0155 c.m., 35010 ¢.in., and 40 011 cm
tempertuture coefficient, 0:00044 per degree oentlglade induction coefficient, p =
4:03; distribution coefficients, P = + 1501, Q = -- 468; logarithm of moment of
inertia of long magnet and stirrup system at 20° C. = 2-38019. The corrections as
determined at Washington, and confirmed by obseivations in November, 1911 and
1913, are in- de(_hnatlon + 0-7, and in horizontal intensity — 0-00018 H.

Bm row Dip-Cirele, B 12.—Results obtained with needles 1 and are accepted
Wlthout correction for dlps between 86 and’ 89° 8. o

Lioyd-Creak: Dip- Cmcle No. 169, was a universal instrument for reconnaissance
work, and was fitted with a smali astlonomxcal telescope, and a Iong Gompass needle
mounted in a closed case with a glass cover for declination’ observations, as well as an
armngemen’o for determining values of total intensity. All astronomical observations
on.the, Eastern Sledge Journey were made with this rlip—circle

The agatc bearings for the needle plvots had been designed originally for use
on:hoard ship, the, knife edges of the land pattern bemg replaced by: jewel cup-hearings
in_which the needle pivots rested. To overcome the increased friction of these cups,
a, small brass pointer. on top of the circle was agitated. by means of a corrugated i 1vory.
seraper. Dlﬂlullty was experienced in keeping these agate cups free from frost, which
formed inevitably as scon as one’s hand was inserted into the case, and the néedles
could not be induced to swing freely. The Carnegie Institution decided.in 1914 that
“ this instrument -was found generally an unsatisfactory type for. polar work, 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 Lasid Magnetic
Observations, 1805-1910. The long trough-compass case, which was attached to the
top of the circle was fitted w ith sight vanes. Using these 51g}_1t vanes; -in con]unctlon '
with the telescope attachment for far distant objects, rounds of ahgles were read
rapidly and referred to the magnetic meridian by reading the horizéntal eircle settmg_,
for magnetic north. . Apart from the jewel cup-bearings mentloned above, No 169

proved itself a very satisfactory and ha.ndy instrument.

Corrections for dlps between 68° and 78° south are, needle No. 5, +0-2’, needle -
No. 6, +0-6', applied algebraically. ~ Corrections to declination, (a) when. mark read
by telescope —3-8’, (b) when mark read by peep sights —2:2’, the latter correction
" being obtained from observatlons made dunng the Expedltlon on 6th and 7th August

J912.
#§521—D
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\

“Dover Dipcirele; No. 178.—Theé corrections adopted for the va.rlous needles

and dips dre irdicated ih the tollowmg tebulatlon —

-

|
|
!

Dip, No. 1. No. 2. No. 7. No. 8.
— 62° — 30 — 38 — 36 — 44
— 65° . — 37 —~ &1 — 36 =33
— T0° ~38 17 —26 —or
-~ 75° | =25 — 017 ~15 ~ 35
— 80° —19 — 02 —13 — 29
— 85° +09 —03 -1 - 25
— 90° —03 00 + 01 + 02

i
3
>,
|

The correction for values resulting from needle No. 3 deflected by No. 4 ls +2 0"

for dlps between 62° and 90° soutli.

The logarithm of the total 1ntens1ty constant for needle- pa.lrs 3 and 4 Iadopted

for a.ll observa,tlons s 9-55301.

«+ . Values of declination observed with the comipass attachment requlre a eorrectlon

JOf*—-25

1Y

: 1

i

Miscellaneous. —Values obtained with the three: 1neh Caty theodohte on the
Eastern Sledge Journey ate accepted without correction.

Declinations obtained with tlie itiprovisad declifiometer are a.lso accepted
sithiout corfectivh: Thé degrée of acéracy in both cises is of a eon51dera.bly lowet
ordet thait that obtainiing With. the Gse of - elther magnetometer or dip- elrcle eompass

attachment

All correctlons are based on the provisional Internatlonal M%gnetlc Stdn(lmds
of the Department of Terfestrial Magnemsn of the Carnegie Instititioi.
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CmarTer 1L
FIELD RESULTS.

1. Macquagtg Istanp. .

27

¢

The 8.Y. “ Aurora ” finally left Hobart on 2nd December, 1911, and, after a
storn:iy passage, made a landfall on the south-west corner of the rocky Subantarctic
land, Macquarie Island. (See map Fig, 8.) A party went ashore at Caroline Cove, the
only. approach to a harbour on the west coast, and a set of magnetic observations was

secured.

]

Soer cp A e os o

Miles
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o ’“Q."‘E'r' '8¢y Jef fryeas 1309

Caralin, j i

w

o201,

\-Sueth Edst Reef®

B

Fig. 3.—~Map of Mg_c_qu'gri? Istand.

Caroline (.J’_ove.,—.—Thg .st@f,ion occupied is shown in the Sketbh plan herewith, Fig. 4,
and photographs (Plate I and Plate 11, fig. 1). - It was placed on a s_(_)m,_e}yh_aj: peaty bench
above a sand and shingle beach, at the foot of steep hills.. It was about 100 feet from

the seashore, about 10-feef above sea-level, and about 82 feet from two large iron =~
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boiling-down pots abandoned by sealers. At the entrancé to Carolinc Cove are
several reefs and isolated rocks, and the true bearing from the magnetic statlon of

&

the most seaward pomted rock on the right of ‘the inlet mouth was 169° 35 6" -
f ‘ . v - N - . . N '
o BN . : K
b 2 ; .
- [+
r
-7 LE ‘} .
Lom %

4wt

" rg nanilo
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P

T M_a nef:c S)“gf/av _ s
CAROLINE COVE‘,J_[L/?_MR/E /.SLAND

laf. §4° 465’5, Lang 158" 47°E£ . .

. Oceupred Deer tith 1o i '

o Abpron. to Scale ' 1

' . Fig. 4, ‘ - N i

North End.—At the north end of the island one complete main station, designated
A, and three subsidiary declination stations, B, C; and D, were occupied. Thelgenera,l
dlsposmon of the stations, together with their relation to the surrounding features
is shown in the accompanymg sketch plan, fig: 5, and by the photogl aph, Plate [I fig. 2.

Stalzon 4 is at the ]unctlon with the mainland of a sandy and boggy Splb whlch
. connects the high semi- -detached promontory, Wirelets Hill, with the nmml&nd to the
gouth. It is 199 feet west of the shore linc; 160-5 feet cast of the north- ea,stf corner
of the newer of two sealers’ huts sta,ndmg under shelter of a rocky ridge, which extends

north-eastward into thé Yspit; "179 feet south-south-west of south-west GOII‘Del o}

© corrugated iron shed, used as a digester-house by the sealers. The station is marked

- by a wooden peg, 3 inthes by 2 inches in section, set with the top just beneath the
surface. : True hearings:-~Nearest corner of new wooden hut, §2° 10+4'; south west.
corner of digester-house, 191° 23:0"; nearest mast of wireless statioh; 206° 19:9"3

pointed rock off coast in Hasselborough Bay, 236° 02-3"; Sugarloaf Rock at! Tlngel.

“and Thumb (Nugget Point) distant about 3,400 yards, 354° 56-9". =

|
|
|

|
|

.
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Station B is about 120 yards south of A, in the direction'of\Suga.rloa.;f Rock.
Station C is 220 yards north of A, in line with A'and -Sugarloaf Rock.|

. Station D is on a rock 200 yards from shore, and about 400 yards from C from
Whlch it bears 17 1° 52:8" true. '

The results for Macqug,rle Isil_a,m.fl‘ are given in Table L. .
The rock formation throughout the island is dominantly composed of basic
igneous formations—gabbro, serpentine, tachylite, and palagonite. This fact, together

with the results from the several stations, pomts to the locality being but little:disturbed
’ .magnetlcally . ) ‘ .

-TasLe I.

|

l
- |
Observational Results. L
|
i
|

Macquarie Island.

. Long. Declination. Inclination. Ior. Intensity. l !.'Insbrumonts.
3tatlon. , | Latitude. | East Date. - = -
of Gir. Local Mcan Time.| Value. | L.ALT. | Value. L.M.T Value. .\fag’n Dip-Circle.

- i

: . e v ° Wik [ h, K h | ° "’ | hh|° |n nloT l
North End Isthmus, 4 ..|64 30-75.( 158 57 | Dee. 13..,] 2, 117 ... |18 33-8 K. Ldd ... 777500 8. | 100, 11-2] 13986 | 9| 17812
Notth End Isthmus, 72 [.|54 30-78. [ 168 57 | Dec. 15... 10-4, 107 ... |18 07-8E.| ... IR P A8 |
North End Iathmus, 2 ...|54 30-78.] 168 57 | Dec. 16..,| 118, 122 ... |18 249 K| ... T T I 168 | .
North End Isthmus, D .. 154 30-78.(,158 57 | Dee. 18...] 12:6 ... ..."|18'256K.} oo | e | e | v 169 | e
Caroline Cove . ..vvemninervesn .1 54 46-58. ] 168 47 | Dee. 11... 130 . e 16 30:7E, | 16-2... |77 56-48. | 136 ... | 13578 [ 1 9| 17812

Obs't.

2 COMMONWFALTH BAY AprLie Lawnp. ——J‘Hr Main Base STATIO\T

After searching along the pack-ice for a week or so, a fairly suitable : landing-

place was found on the shores of Adelie Land on 8th January; 1911.  This was a small.

g rocky promontory, later named Cape Denison, jutting out northwards into a bay some
40 mlles across, to which the name Commonwealth Bay was attached. i[ ‘

At Cape Denison, which became the Main Base of the Ixpedition, ‘a.nd was

occupied for two years, five stations in all were occupied as Shown in the sketch plan

herewith, fig. 6, and illustrated by Plate VI, figs. 1 and 2, and Plate VIL. ',ll‘hese are

referred to in Table II as Commonwealth Bay A, B, C, D, and E. |
Station- A was the Absolute Hut station, at which determinations of the magnetic

elements were made périodically for the purpose of standardlsmg the magnetographs
which operated during a total period of more than 18 months. 1 :

"

The location of this station and of B, C; D, and E, is discussed at 1ength in_the
report on the working of the magnetographs and on general conduct of the ma,gnetlc
" observatory, the whole of the results at station A being given in Table XTI, while the
mean value of all the observations taken - at stauon A is that given in Table I1.

I
|

i
t
|
|
|

|
)
|
]
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) ;Sfatwn B Was & cave exoavated in the blue 1ce of the glacier.a tew degrees east *

~of south, and distant, 3,849 feet from A, and about 300 feet above it. (See Plate VII.)

The cave was about 1,700 fect from, and 160 feet above the nearest outcropping sign of
the terminal moraine. :

Tt was desired to have a station as nearly as possible free from any merely local
dlsturba.nee and was originally intended to attain this object, by octupying a station
well out on sea ice when the sca should freeze over. However, during the thirteen
months of my residence at Cape Denlson ‘on account of the 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 practlcally undls’ombed station. The results -of -
observa.tlons are given in Table I1. S

Station ¢ was o_c@upled in 1912 before the < Aurora ” left the Main Base, after -
landing the stores, &c., for the party. It was situated on a rock ridge a few degrees
south of west from station A, about 1, 260 feet-distant from, and about 20 teet higher
than, A. Declination only was observed, and the result, is given in Table I1.

Station D was a dip-circle station, about 130 feet east of station A. lnchna.tlon
only was observed. (See Table 11.)

Station E.—A determination of H. only was made at the magnetograph-house
site, station I, a few degrees west of north and 171 feet distant trom station A.  (See
Plate IV, ﬁg 1, and results in 'I‘bele 1L.) ‘ -

- TABLI: I1.
. Obsewazwnal Resulis. .
Cape Denison Commonwealth Bay, Adelie Land.

Tong. | -Duclination.‘ ’ Inclination. Hor. Intensity. Instruments, .
Statlon. Latitude, ]Gasgt. Date. R Obs'r.
cof Gr. Local Mean | walye, | LM [ Vahe. | LT | Vabie. .\tag’n[])ipmmlq. »
. o . - ° ¢ 1012 noohonf oo "h. h.| ® h. D r.
Al 67 0008, 14240 | o | e 6 ST0W. | L. 87 21'G 8. 03080 . 17812378 ...
B i 67 00-75. | 142 40 | Aug. 20 156 LW 16-3, 17" 03071 ¢l | BEXNW
: Aug. 0| 152, 166 ., TIE2W [ 168, |87 2408, | ..., | ... 178 | 178-12¢ ENW
e Aug. 2. | 15 . 1 218 W.| 163 a7 230 8. | 165 ... 03062 178 | 178123 BNW
7 000 S, 142 40 | Jan. 180 165 o . D S U R Creee L ENW
000 8. 142 40 | Fel 5., VOO T e 1520 |87 24080 ... ] . . 17812 ENW
57 000 8. | 142 40 | Mar. LeLf L e, e L7, 171 08103 O e | BNW

3. Bastery CoASTAL StEDGE. JOURNEY FROM Mary Base StatioN.

"In the summer 0f*1912-13 a number of very useful stations were occupied by C. T:
Madigan, with a Cary* three-inch theod@lite, carrying a two-inch compass-needle, and
the Barrow dip-circle(B12). (See Plate VIIT, fig:1.) The larger portion of this journey
was across fast sea-ice, five of the eight groups of observations beirig on this sea-ice
and, therefore, most probably undisturbed, or only slightiy'so. No gear for deep
sounding was carried, so that determinations of depth were seldom possible. By

- - R
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. Gomparissh with soundmgs fuither west, the depths to sea bottoiii at- statios 3, 4, 5,
"9 and 10 would probablv bie about 100 fathb‘ihs while, dt 6,7,8 depths woiild probably
be Gver 200 fathoms Of the o’shers tiwo wete oii the Mértz Glasier T 'dh‘giié and one
ofi thé top of Mt. Miirclilsoii: This resultq afe givei il Table ]][d d]ld o1 {hie map

- figiifed ofi page 37: : : - : P

Station 1, on top of Mt. Murchison, at an elevation of 1,860 feet above sea- Jevel.
Thiis station was aboiit 10 itles frofi the soast and oiiflie 1101tn sWéstéii edge of Mertz
Glagier. Wive miles. sotith=wost of it stands Avirora Péak, aitd théss two profiiinenses
appear to form biilwarks agfunst thie erodlng aotion of the glacier. There w4s fio vbtk -
outcmp it Mt Murchlson Bt at Aurora Peiile there was 8 oonsxderable one. 'Thé

......

fiifierals were leaclled out:”’ The 11nder1§/mg fock of Mt - Miifcliison iwas probably
much the same in character. -

Stasis 2 wid 13:—Thé iekt Weé & Seties of Obsefvitioils &6 two Stations
designated Nos. 2 and 13 in Table Iifa: -Of thiese; No: 2 wis dbout eleven- miles o5
o bedring 10°.S: of F: fiora Mt: Murchisoii; and No.-13 abiout 1 siile north of 2+ Both
were well out on the Mertz Glacier; which-is probablv afloat at this point; -and -about
200 feet above seaslevel... - w2 icron e ne . guman. e e T

-Stations 3 and 4 constltuted the: fnst group- of observatlons on- the floetices Botli
-declination and dip were determined at 3, and D again deter ihined at 4. Both statioiis
were about 14 miles off-shore. ’

Station 5 was placed on a igli portlon of the westein edge of the Ninnis Glacier
Tongue; 22 miles off-shoré and 170 feet above séa-level.

Stdtion 6 vwas oh the séa-icé off thie eastérii side of Nininis Glacler Torigtie; 4o mlles
from the nearest poirit on the coast.

Stations 7 and 8 on the same sea-ice; and some 35 miles oft-shiote.
D was observed at 7, afid 1 at 8 wwhich was 8 milés ofi a beating § L6 T frbiﬁ 7. .

Stations 9, 10 and 11.— F]lls group of statioiis was occupied on theé sea-ice in
the regton of Hori Blufl, which is a cliff 1,000 feet high by about 5-hiiles long, cons1st1ng
of a sill of Basic ighieous fock (column'u? dolemte) some 600 {eet thick on the fade; over-
lyilig a sandstofie which show éd bands of carlioniacesis shiles aid coal. The flifes
smtlons weté oh a béaring K. 13° N. froni Hofii Bluff, No. 9 hieiiig 175 fiiles, and Nos:
10 ahd 11, 12} and 4} iniles distaiit respectlvely Di'p ob‘sei‘i*éttibns Were niade with
two needles at 9, and D was observed at both 10 and i1

Staiion 12.—One othét &6t of obseivations wis Seciitéd close to another large
coastal outcrop of rock at Pehguin Point, about 14 miles 8. by 1. ftom stations 3 and 4.
This rock iras a codise- gralned graiiite, rising. prempltously 950 to 300 feet above

sea-level, dnd then inore slowlv for about a mile at which the plateau ice over-tode
* 6624—TF. o
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it. . The station, No. 12, was Qn the sea-ice about 100 yards from the foot of the
cliffs. A sounding hetween this station and the cliffs gave 8 fathoms.

Owing to exceedingly difficult conditions, which nearly brought the sledgers
to an untimely end; the dip-circle carried by this party had to be *“ dumped ” to reduce
weight to the absolute minimum, ‘and thus no subsequent intercomparisons could be

made. S ‘ ‘
' - Thelqbseri(a,tionsl made on this journey were well carried out, and, considering
the calibre of the declination instrument, yielded extremely uniform and consistently
g(')od-résults‘ The dégree of ‘accuracy attainable>was somewhat lower than that with

a good trough-needle, but the observer is to be complimented on the results
actuahy secured o '

4. WESTERN SLEDGE JOURNEY, ADELIE Lanp.

Two sets of observations for declination only were madc on this ]ourney by
F. H. Bickerton (Table Hla) ’

Station 1 was about 128 miles west- by-north from the Main Base, about 7 miles
from the coast, and at an elevation of some 2,000 fest.

Station 2 was about 28 miles west-south-west from the Main Base, some 22 miles
from the nearest coast hne and at about ~,800 feet elevatmn

. No rock outerop was seen on this j ]ourne} and thele was probably considerable
thickness of ice ov erlymg the rock foundatlon Thus the stations are probably
undlqtulbed T : : '

' _ TsbLE I17a. .
Observational Results.
Tong. Declination. - Inclination. fior. Tntensity. ]nst}ruments.

Station. Tatitude. |  East Date. 7 - : - - Obs'r.

of Gr. . I Lc",i‘:‘ilui‘éf’“" Yalue. L.M.T. | Value. L.M.T. j Value. [Mag'r.| Dip Gircle.
1"* ’ o l 012, 1 h b D l ° { O R B ( r. ‘ l l
- Eastern Coastal Sledge Journey from Main Base Station.’
67 19081 144 16 | Nov. 20, 200 Wl 152, 187 SL6S. | e [ e Gary ] BL O POIM
re| 67 23881 144 42 | Nov. 25 (1T U PO RN S T Cary | s o
87 204 5. 145 80 | Nov. 28] e | e, 174, |88 0608, | ... Bz |CT™
: ) T N2 67 Wl R RIS TER (O IO cary | ... CrM
67 24080 198 62 [ Nov. 20 0 11 78 W [ e cary | o
J67 8o 1 0T bee 2o 82 .. L 82 W L106L (8TazdS | . § L Cary 112 o
colBTEB2E s ] bee 12 82 0 L 580 Kl wis.. |87 N T cay | Bt |CcT™
J0T 48080 148 48 | Dees 15,0 &80 07 L 3w Wl L O N IR Cary | . CT™
L 6T SLES | 1as 40 | Do 150 e | e Vet (8 oses L | L O Bl jCIM,
o s s w0 25 e a0l T (TR LI ETE T RSO S Bz e
S o8 s | gD 0 ase' L e w o] L | S B cory |, s
G2 2158, | 119 537 | Dee. 20| 120 -, ] 152, P O TV S eevens cary 1 ... [S/W11
1915, , :

12 e 67 8008 L 1005 [ e L 88 LI W] 0 TER 1438 N [ Cary | BIZ ey
13 s 67 28-3 8| Lk su![load. 6. 18T L. :!J.' 118 W. [ 172 88 1868 | ... I Cary biYl CIM
Western Sledge Journey, Adehe Land.

. ! - . - delE - ' N ‘

G fosas s s s I pe s0 [ on L e sew| Ll l ...... 1 ............ Dedl.| ..., FHB
Wi ‘ . ;
JEIRSIURNE I TR B 5 T RO LA VTS T OO 5 BRI (ST 0 0 N r I ............ Dech| FHI
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5, SLEDGE JOURNEY Af"ROSS KI\G GEORGE LAND.

Simultaneously with the Eastern Coastal Sledge Je ourney, Dr. (now Sir Douglas)
Mawson took a series of observations for declination in the same region, but on an
inland route. These observations were made with a Negretti and Zambra three-inch
transit theodolite, to -which a trough, decli;lonleter—xléed]e, four inches long, was
attached. Geographic meridian was obtained from alt-azimuths and noon culminations.
The results are given in Table I1Ib, and are plotted on the map on page 37.

These values of ,D,m.ust be considered in conjunction with those obtained by
the Eastern Coastal Party, and the same remarks regarding country rock formation
are pertinent The close agreement between the two series of obsefvations, after

~making due allowance for difference in location, i extremely. gratlfymrr and, besides
indicating a tolerably undlsturbed area, this fact also test1ﬁe° to careful work on the
part of both observers. '

These results, which were preserved by Dr. Mawson during the terrible experiences
of his lonely return journey, after losing first one and then the other of his companions, |
form a very welcome and valuable Jddmon to the TXpedlt]OD. s observational results:
in terrestrial magnetism.

Station 1 was on the inland ice- cap ‘south-east of Madlgan l\unata.k and at an
elevatlon of 2,450 feet above sea-level

" Station 2 was in a deplessmn of the lce-cap to the west of Mt. \Turchlson, at an
elevation of about 1,000 feet above sea-level. The rocky foundatlon underlying the
ice-cap was.probably at no great depth in this locality.

1

Station 3.—On the inland ice-cap, south of Cape Hurley, aboﬁt 1,000 feet above
sea-level. At this spot"probably sev,era.l ‘hundreds of feet of ice-_ Overlying granite
rock. ' ' . S e m

- Stations 4 and 5.—On the ice-cap, about 2,000 feet above sea- level south-wes:
oi Penguin Point. '

* Station 6.—On the undula.tory glacier ice of the Ninnis Glacier, south of Dixson
. Island, at an elevation oF about 1,000 feet. There, woul_d be not less than 600 feet of
ice at this spot. '

Stations 7, 8 and 9.—On the slopes of the 1nla,nd ice-sheet, south of Buckley Bay,

In all proba.blhty 600 feet to 1,000 feet of ice overlymg the 1ocky basement in this
loca.hty ’ : .

© Station 10.—About 2,000 feet above sea-level, south of Horn Bluﬁ The under- |
lying rock is dolerite, with a capping of 900 to 1,000 feet of ige.

" Stations 11 cmd 12.—0On the coastal 5lopes of the 1ce-cap, south of Cook Bav at
elevations of 1,200 feet and 2,350 feet respectwely ; the former probably much nearer
to the rocky basement than the latter: - o : - ot
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Tapre I1Ih.
Qbservationah Results.

[P IRIE R

Sledge-Journey across King George Land,

l)uclh'l:\tibn. .
station]  Lutituee. | BTGNS bate, - | Tnstrument. | Obsorver.
R B Local \[L.lll Value. ?
lnu(- s
g .I S o , ];?1? . il: 3 '
L./ 67148 | 14331 | Now. 18 ...| 20 FOW. | N&z :
2.0 67188 | 144 2 | Nov.19 .l 120 | 15W- ! N&Z
3. 67408 145 8 | Nov.23 . 175 | 8dW. | N&Z
4.0 67438 | 14524 | Nov. 24 12:0 4OW. | N&Z
5. 67508 145 40 | Nov. 24 175 [ 110W. | N&z
6.0 08.148. 146 14 | Now. 27 12:0 +5W. [ Ngz
7..] 68 258 147 33 | Dee. | 17:5 CTW. | N&Z M
§.. 68335 | 14730 | Dee 2 12:0 21E | Ngi | D
9. 68378 | 148 6 |Dee 3 19:0 S0E | N&z | DM
10...| 68 388 149 41 | Dec. 9 175 TTE | NgZ | DM
11...| 68418 150 7 | Dee 12 175 1S8E. | N&Z | DM
120 68368 7| 1al 44 | Dec 14 7] YR | Ngz o hM

SOUTHLR\T StEDGE JoURNEY—TOWARDS FHE MaanETIC POLE,

One of the ioremost alms of the predltlon was to secure as complete an possﬂ)'
: R Bage sledged sou'rhward in an endeavour ta (,a.rry a .Iine of magnetlc ﬁeld St‘l.‘blons
as far as practicable across the Polar Area. I was the chief ObSOIVEI‘ of thls party,
but was a.bly assisted by both R, Bage and J. . Hurley ‘

The 1nstrumentd,l outfit consisted of dip- circle 178, Cary three-inch theodohte,
two watches, thelmometelb hypsometer aneroid, prismatic compass, sledge- meter
and sun-compass,

ﬁ:;.:Iq;al_l_;,ll_ll}eﬂ1_1_zi,in::5,té;tions wgre:.og‘;cupic‘c',l,ﬂat seven:of which. full sets .\xfel:e-obt;i.inéd
with four dip and two intensity-needles and declinometer, at one with two dip-needles,
1) ol servations only being made at the other one.' In addition: ta these main stations,
very approxnna.te values of D) and T were observed at tw enty—thlee ut}lel stations,

<<<<<

Statior 1 was only’ll miles almost due south of the Main Base, but at an ele-
vation of nearly 2,000 feet. A complete dip-circle set was obtalned herein September the
mstrumental work being carried out in the open behind a b]GELl\\Vl]ld the tempelature
at the time being—20° Fah., while the wind blew .60 m.p.h.’ (See Plate VHII, fig. 2.)

Station 1 was about 30 miles from the Main Base on a bea.llng 3. 10° B, and
3, 4lo feet up. D was the on]y magnetic clement detennmed, as it was intended
0 reoccupy this station on the return journey, but completion of the obs.e;v_atl‘ons
Subqequently hecame. nnposqble

- Station 2, at 674 nmiles, elevation 2,220 feet was In a wide depressmn at the hea.d
of the Mert7 Glacier Astrononucal and D obscrva,tlons were made in the open behlnd

......

e s e b

to ea.st of D statmn. Two needles only were used for dlp

[ ¥]
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Station 3, on rising ground at the head of Mertz Glacier, at elevation 2,750 feet.
Complete D T and F. This station-is some 13 miles east by south from a prominence
about 500 feet above the average surface of the platean. No rock showed through
the ice and névé, but the feature appeared to be caused by the existence of‘a rocky
prominence very near the névé surface, possibly only a few hundred feet below.. The ice
surface was: there mtersected \Vlth huge - crevasses up to 120 feet wide, bmdged almost
‘completely with snow.

Station 4, -height 4,700 feet, was about 25 miles on a bearing S. 3l_° E.. from
station 8. Here complete magnetic observations were made, but, on account of
consta.nfly 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
was seized to secure a continuous observation of the declination with the declinometer.
Although the dip was 89° 085/, nevertheless good settings were obtained with the
ideclinometer when handléd carefully. The instrument was set up in the tent and the
members of the party cbserved 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, 1
“shown in the figure herewith: ‘

Station 5, height 4,930 feet, was some 25 miles on a bea,nnor south by east from
' Sta.tmn 4. Complete observations were made. '

Stations 6 and 7.—I rom station 5 on for 100 miles to 7, a course of approxima’ ely
S 45° K., was followed over undulating surface, the plateau rising steadily to 5,400 feet
ab station 6 and to 5,830 feet at station 7. The maximum height’ recorded was 5,900
feet about 8 miles before the extreme station. Very exhaustive observations were

made at station 7, dip being determined in two directions at right angles . with each - -

of four needles and computed for the merldlan (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 Illc. In Table 111d will be found. the approximate values of D and 1 observed
at twenty- three intermediate sta.tlons

Text illustration No. 9 on page 41 shows a section of the plateau along the line of
the main stations, while a.bove are plotted severally the Declination, Dip, and Total
Force, a fair line bemg~ drawn through the points” where possible. This series of
dla.grams is most instructive, more- pa.rtlculally when studied in conjunction with-

the map; Fig. 7, showmg the area surveyed by the Main Base party of the E\{pedmon

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

‘of Ninnis. Glacier in latitude 69° 8: between stations 8 and 4:  Although at the time; *

the party was. not aware of the existence of these glaciers, considerable evidence was
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noted, which confirmed the rélation stibsequently.  The Gonﬁguratlon of the
plateau surface as -ihdicated by the “gectioh (pige 41) and also 4§ noted geiierally,
substantially supports this coriclusioni. Thefe is thus abundant evidence of very coiis
siderable unconformlty ih the rock surfice behedth the ice- cap up to station 4; with
indication of a paiticulatly dense bed rocI\ about station 8. "Over the 100 miles froiii
stations 5 to 7, however, the platednn rises steiidily and evenly, and may be assiimed
capped with a considetdble thickriess of ice. '

The variation of the magnetic elemients is both startling and illiminating. All
the stations 1p to 4 are disturbed to someé extént; and several of thein considerably so,
The largest disturbance appears to occur about No. 3, near Which there ave changcs
of declination of 80° in 11 miles, and 90° il 22 riiilés, while there is a reversal of the dlp
_ amountiig to 24_ in 11 miles. A second sevére disturbance decius in the Vicinity of -
the high gfound teferred to previously as having been encounteted some 13% milés
to the-west of station 8. Oiie other extxaordmary disturbance oceurs at station 118,
where a large incréase in H is evident. It is subject for remark that there is little
disturbénce of D. .In view of the interest’ attaching to this area, it is to be regretted

that station No. 1 could not be completed. I S

These disturbances would appear to be due t6 the existence iii the areas ihdicateéd
-of subglacial mountains containing pardiiagnetic ores, xelatively close to thie platedin
sutface. The efféct of these anomalies on oiie endeavouting to follow the magnctlc
mefidian may.be imagined.

~ From statioh 5 to the extieme pomt of the journey; station 7, remaikably even
valiies of the magnetic elements were obtained. The dip increases steadily anil
uniformly at 0-37" fo the mile, while for such a high dip the declination also ig
surprisingly uniform. In cohsequence, this area may be accépted as substantially
undisturbed and the neatest; position of vertical dip calculated s some 50-60 miles
south-edst of station 7 about latitude 71° longltudc 150-3° k.

TisLe Ille.
"Observational Resulls.
Southern Sledge Journey.

Long. - Declination. Inclination. Hor. Intensity. Instritisents. .
Station. | Latitude. | Jnst Date. —— - - Obs't.
of G." Local Mean Time.| Value. | LALT. | Value. L.ALT. Value. Mng'r. Dip-Circle. .
R ICHECEE B TIT- A A R o hon| e b nio T
1E ..o 67 0888, | 142 40 | Sept. 14...| 115 ... LG eTanITEL L] 86 368 L. | . . 178 | 17812 BN
3 Sept- 15[ v | e 121 ... |86 3008, | 120 .| -ef285 | Ivs| 1735 XA
87 26868, [ 142 47 | Nov.17...[ 184 .. - nemaw, .. [ S — v | TP -1 RNV
67 50-58. | 142 53 | Nov. 2L..., 169 .. o ess Wy e b o e | e S IS /- 3 R B R
67 5555, | 142 58 | Now. 22,0 coceeeen |+ woe 17-L... |87 o‘i LS. 0170 . <0250, 198 | 178128 | BNAW
sg 2018 | 14348 | Nowus. ) L | 174, | &8 5288 [ 175 ] -01363 | 178 | 17812378 NNW
69 1288.| 144 506 | Dece 7ol s 187 ... |8y ns~a S.{188 .| -oti4s | 178 | 17s2srsiwonT
L . Dea: 0. 156 . 8L W.l | e | e e | 178 ENW,
|- S 2. 89732-58, | 146 22 | Dec. 27..| 186 ... 43 0B2 W 21d .. 18 0378 | 215 L) -01002 | 178 | 178128781 ENW
[ OO 70 02-78.| 138 48 | Dec. 17...) 192 ., Jlaneeriwd L | e | 178 | .o EXW
T . Dee. 24,.| 15'8. 166 + . 43 56-8W.[ 168... |80 21:08.| 160 .| -00603 | i78 | 17812378 M\w ;
? J 70 36-78.] 148 14 | Dec. 20...| 162 o 30 80-31 W 142,198/ 80 2848, | 188 ... -0034 | 178 | 17812378| KNW
3 98 51-7 8.1 144 20 | Dee. 30.. 1

.| 10°7, 201 S 18 0391 | 212, (80 088 | 218 L 01110 | 178 | 17912473 ENwW
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. Tapre IIId.
Deermanations of Declination and Dip.

Southern Sledge Journey.

Btaiion ) . Statlon : Lucii
" !z]“i? :J Lxitade II-ZZE';'. Daty. ];'ITJ(:;:} Dec'in- JA:::?(]}::. .]?IStl:\t'mU Latitude {41?1[11':; Date. ]\l%;'}l DEI lh' K:‘t‘i:mrll-
Slolges | SOWNL ) oGy Time, | 80 ) souh, | Sledge. | SOUEY | of G CTime. | *YOR | South.
metg\:. . - micter. - .
mi . L L 1912 b ° o - || " wiles. ° ¢ ° e he 2 o ¢
4730 l GT> 40 142 50 | Nov. 19...|] 140 1ZW. | 38 44 - llSl"Jl g0 19 145 04 | Des L] 183 24W. | 89 Qv )
£368 48 08 143 21 | Nov. 26...| 128 20 W, I 8V VY] Gy 25 113 14 | lee. 120} 120 361, | 88 50
9011 | 6812 14350 | Now. 26 180 | 30W. | gg 90 19957 | 69 ot | 145 22| Dee 1| w0 | 45 W | 89 015
© 10911 68 28 143 48 | Hov. 30, 135 "32W. | 88 47 o 208238 [ 145 25 | Dec. Mo 120 45 W. | 80 09
11317 68 st 148 49 | Dec. 1...| 13-8 25 W. | 88 45 21534 60 43 145 47 | Dee. 14, 230 A0W. | 8011
123:43 63 40 [ 143 50 | Dee. 2. 130 60 W: | 88 35 22800 | 09 511 146 11| Des. 16 130 50 W. | 80 17-5
© 132-30 68 47 | 143 49 | Dee. 3| 1227 | cow. |88 s0 24211 69 58 | 146 53 | Dee. 16...] 235 40 W. | 89 18-0.
*140-28 63 53 ) 141 02| Dec.. 4.0 128 63 W. | 83 295 240800 70 U3 146G 16 JJ(:_(‘,. 17..0 200 40W. | 80 235
15028 | 6858 | 14418 | Dee. 5. 130 | 22E. |80 08 25623 | 70 07 | 146 56 | ee. 18, 005 46, | 89 20
15643 | 60 02| 144 30| Dee. 5. 170 SLL | apozsll 26923 | F0 16| 147 17 | Dee 18, 237 a6 W. | 80 265
16217 | 60 05| 144 91 | Dec. §..| 230 o e Q917 | 70 25| 147 42| Dee. 200 122 53 W. | 80 852
T172:40 60 12 14t 51 | Dee. 7. ) v

1240 J0W. [ 8w

7. Tar WesTERY Base STATION—QUEEN Mary Laxp.

At a distance of 1,250 miles to the west of the Main Base station was established
the Western Antarctic Base of the Expedition.' There, on account of the limited
resources of the party, the scientific programme was less ambitious than that at the
Main Base. Nevertheless A. L. Kennedy, the magnetician of the party, was able
to secure valuable data during the winter months in the vicinity: of the winter
qu'ar’éers,‘ “The Grottoes,” and during the following sumumer, by sledge journeys,
magnetic determinations were extended for a dis_'fbn.nce' of over 300 miles in an east
and west direction in Queen Mary Laud and Kaiser Wilhelm Land. - The data set
forth below from the Western Base statlon has been computed and tabulated by
M. {ennedy ' '

s

Thig station was mtmtcd about 100 feet above sea-level on a ﬂotmtlno sheet of
glacier ice (shelf-ice) extending pontoon-wise out from the coast of Queen Mary Lasd.
A "ounding half a mile distant gave a depth of 220 fathoms, and the nearest sure sign

ol land was about 14 milés away o the south.  Asit was Intended to carry ont continuous

observations of declination with o magnctometcr during pre-arranged two-hour terms
synchronously with the Commonwealth Bay magnetographs and observations in lower
latitudes, ﬂn.s constituted a , semi-permanent station, '

The nmgnetome ber, No. 6, was_first set up in the observing tent, provided as

“for use in normal latitudes, but this proved useless against the wind and snow of the

Antarciic - (Plate X, figs. 1 and 2.) Tn consequence, a snow igloo was bml‘r and roofed

<

+
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This proved very successful during the winter and spring, although
(Plate X, ’ﬁgs.

. with canvas.
liable to rapid dissipation during summer in that 1a,t1tude 66° 20" 8..
'3 a.nd 4}y - -

The very considerable difficulties of obsemmg at semi-permanent Antalctlf'
stations were in this instance much aggravated by the absence of suitable accommada-
‘tion, exceedingly high winds and heavy snow, the absence of any land features to give
shelter or assist movements to and fro, and the progressive movement of the shelf-ice

formation carrying the station. Means had to be improvised for illuminating the

mark at night and in thick snow drift, as well as for guiding the observer from pomt'

The relation of the
is indicated

to point in the “pea soup ” thick snow. drift, that prevmled
magnetic igloo to the living hut and to other ﬁ‘{tul es a.t “ The Grottoes,”
on the plan, Fig. 10, page 44.

The results of the Absolute-Observations are given in Table IV, while some of
the continuous v1sual observations. of I are plotted in figures 11 and 12 on pages 45
and 46. '
TABLE IV.

v

v.

: Obsm‘vc&tional Results.

Western Base Station, Queen Mary Land.

Latitude 66° 199’ S.;

longitude 95°

02’ E.

Decliﬁmtinn. Inclination. Hor. Tntensity. Instruments.
Date. - - | : .| Moment “m,* Ubs’r.
Local Mean Time. YValue. LALT. ‘ Value, LALT. r Value. " | Mag'r.| Dip-Circle.

1912. h. h. h. o7 h h. e h. h o r,
J}mc 13.. 149, 222 66 019 Wo I v | s | e | s L 6 1 ... ALK
June 16... -2 GO 009 W. | tiiveiiee | cviiieee b mverneee | e b [ ALK
.:Iunc 17..4 211 66 04-3 W. 3 ..................................... 6 1 ... ALK
June 20,0 L e 17-9" TT 52018 ceveene JRUTUTS I e -] 16956 | ALK
Tuly 2. 212 Wo | i T e | e ] (T ALK
duly 4., D S U P IR 21-2 -12692 UL G | ... ALK
Aug, 2. 157 65 50:3 W. | L | el 160 .. 12056 | L. G et ALK
Aug. 5...| 12:3, 165 66 002 W, | L. 135, 15-G| 12932 5G0-8 6 ] ...... ALK
Aug. 6. 156 GG 191 W, | 167 757480 o b e %9 16956 ALK
Aug. 7. 158 162 65 54-6 W. | 2111 IR {1 A U R s 169 .} 16056 ATIC
Aug. 8. e e 162 T8 O04L8 | s | | o | 16956 | ALK
Aug. 13..] 144 GH BOD Wo I o ] s e | e | s 6| ... ALK
Aug, 30...] 132 66 56:6 W | v e | e | | 059 | ... ALK
Aug. 31...| 138 66 037 W. | 14:0 T3S s N 169 169-56 | ALK
Sept. 3...| 218 65 506 W. | .o L | ZS R P ETUPTes 6 1 ... ALK

1013,
Jan. 21..) 164 65 057 Wb s ] e | e | e e G FALK
Jan. 22, 124, 177 66 032 W | b 154, 17-0] -12957 560-2 6 L. {ALI{
Jan. 24.% 118, 152 G5 569 W [ ieives | v, 11-8 2954 6 ) ... AL
Jan. 27..| 11:9,12-1 66 087 W. | i | s ] e " 6 | ... AL
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8. SLEDGE JourNEY INTO QUEEN Mary Laxb.

In the summer season, 1912-13, A. L. Kennedy, as a member of a sledging !

party under Mr. Frank Wild, occupied a number of stations along the coast of Queen
- Mary Land. The instrument used was a Lloyd- Creals dip-circle, with universal
attachmsnt, No. 168, of the Depa.ltment of Terrestrial Magnetism, Carnegie Institution.

Tims was kept by Royal G,owa,pluoal Society’s chronometer watch, No 1/1214, by
Blockley. '

Station 1.—O0n crevassed shelf-ice, 2,000 feet north-west of tlie highest point

‘of the Hippo Nunatak; and probably 200 feet above ses-level. - True bearings (from -

north): Centre of Triplets Rocks, on northern cape of David Island, 15 miles, 76° 47°;
eastern point 'of Hippo Nuuatalx, 1,500 feet, 116° 3 ; highest  point of Nunatak,
2,000 feet, 1360 09". ’ - '

Station 2.—On shelf-ice, 3% miles south of the Hippo Nunatak, and 2 miles
west by south oi‘ the eastern extremity of Delay Point. :

Station 3. —On shelf- -ice, &bout 1 111110 north of Cape Charcot True bearings
(from north): Highest point of the HIPPO Nunatak, $ miles, 277° 53"; centre of ‘Delay

Point outerop, 7 miles, 228° 29”; north- eastern extremity of Cape Charcot outcrop,
14 miles, 160° 43", ‘ ' ‘

" Station 4.—On' the sloping surface of the, l.and ice, towards the cast point of
“Cape Gerlache. True bearings (from north): Cape Jones, 18 miles, 133° 00”; summit
of Mt. Barr Smith, 44 mile.s', 173° 30", ' o E

Station 5.—Amongst moving and broken shelf-ice at the foot of Denman Glacier.
+ No permanent marks were visible from this point.

Station 6.—Amongst moving and b101\0n shell-ice at the foot of Denman Glacier.
True bearings (from north): nghest pomt o Watson Bluff, 6} miles, 187° 29-6';
centre of Triplets Rocks on northern cape of David Island, 10 miles, 245° 33+6”; centre
of Hippo Nunatalk, 24 miles, 251° 396", ' : '

Station 7.—On the sloping surface of the mainland ice-sheet, approximately
in range betwoen Possession Rocks to north and Mt. Barr Smith to south. -True
bearings (from north): Highest point of Watson Bluff, 30 miles; 355° 31-8"; Cape
Jones, 16 miles, 46° 26'. ' .

The shelf-ice formation referred to in (,onnectlon with the a,bove stations is
mbant 600 feet thmk and afloat. [The la and ice sheet is a_t_].ea,st equally t:hlclx.

VoL,

The data from these stations is compuised in Table Va.
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TABLE Va.
 Observational Results. ’
_ Sledge Jotirney-into Queen Mary Land. |

A ) i . Declination West. Inclination South.
Station Lg’gii%lg.e ALO]’}E;%“‘!“ Date, - - : : — Observer.,
. - LALT. } Values. LALT. Vaiucs,
o 1 e r | 1919, h. m. o v homo | o ¢
- 1..] 66250 98 03. | Nov. 7..] 1021 68 01 11 48 78 23 ALK
. L - 12 30 67 47 _ ) -
2. 66 28-9 .08 02 | Now. 11...] 17 03 60 48 TR IR ALK
3. 66 26-7 98 21 | Nov. 13...|] = 17 31 67 56 | i | e ALK
‘4. 66318 | 9885 | Nov.17.. 1t4s | ~6932 | ... | L) ALK
5..| 66204 99 02 | Nov. 27..0 16 23 6T 45 | vvevnve ] evvvere ALK
G..|] "66 2004 | - 9852 | Dee. 7. 1320 |- 68 10 e "ALX
7. 66513 98 53 | Dec. 14...] 19 00 68 34 | e T e = ALK
»

9. SEpeE JOURNEY AcRoss Katser WrLwiis LAND, |
Whilst A, L. lxennedy was making the foregoing observations tmvelhng east-
ward from Winter Quarters, G. Dovers, as cartographer to a sledge party undel Dr.
S. E. Jones, made a number of useful determinations of declination in Kaiser Wilhelm -
~ Land. His eqmpment ‘onsisted of a Cary three- -inch theodolite and chronometer watch
(R.GHS., 2/1,128, Bloclxley) Watch checks were obtained at “ The Grottoes” on

leaV1nU, at Gauss Berg, accepting the longitude fixed by the Gauss Expedmon and at
“ The Grottoes *“ on return. '

Station 1 was situated about 850 feet above sea- level on the land-ice slopes close.
to the coast, just south-east ot Hagwell Island.

Station 2 was about 1,500 feet above sea-level on the land ice- slopes south-west -
of Haswell Island, and some 7 miles from the coast.

 Station 3.—On the slopes of the land ice- cap between Cape Filchner and Gauss
Berg, some 18 miles from the nearest point on the coast, and 2,580 feet above sea-level.

This statiofi was first occuple,d on 20th Decen1b01 and reoccupled on 29th December,
T 1912,

Station 4.—Situated immediately at the foot of Ga‘uss Berg, on the south sidé.

This station was occupied for bwo days during which time three determummons
of declination were made. ‘ '

- Station 5—-—On ‘the land -ice slopes south of Haswell Island aboitt 2,000 feet -
- above sea—level ,

“The results. of these observations form Table Vb.

Fig. 13 onpage 49is a map of the Western Base prepared by Mr. A, L. Kennedy,
with entries upon it of the hiagnetic, declinations as determined by himself and Dovers.
It will be noted that-all determinations. are in general agreement, excepting Dovers’

'statlon 1, which is about 5% out of .the mean posmon for that - locahty The

t
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caleulations have been checked and are not in error, so that it would appear that

there is a strong local magnetic influence in the neighbourhood. The distribution” " -

of the island ghain off the coast at this spdt suggests that a speolal rock formation
strikes under the land-ice in the nelghbourhood of station 1, which circumstance
may exert a local macrnetlc mﬂuence a.ocountmrr for the veading ‘recorded.

T@L;a Vb.
Observational Results.
Sledge: Journey across Ka,lser Wilhelm Tand.

% . Declmatlon West,*
-Station. . | Latitudo South. | Lovgitude Basp.| - Daté, Obscrver.
. ' ) ToLat Values, "

° ¢ o 19122 | homi | ° 0t oo

) IRV 66 354 93 00 . | Dec.” 3 ... 17 30 60 19 G
[ .66 415 92 30 Dee. 12 ...... 18 06 65 08. ‘l GD
3 e 66 537 | 90020 Dec. 20 ...... 17 06 64 42 GD,
' . ‘Pec. 29 ....... . 900 G4 47 GD

4 | 66 476 88 50 Dec. 24 ... 1712 - | 6408 GD
: Dee. 25 ... 9 00 643+ | GD.

Dec. 25 .ol - 1700 64 18 - GD

‘ 1913, : o

) TR 66 413 9245. |Jan. 9 ... _ 17 06 65 11 ‘GD

10. BRITISH ANTARCTIC EXPEDITION, 1907-09 — MaeNETIC RESULTS.

F]

During this Expedition a party under Professor (now Sir) T. W. Edgéworth -

David, K.B.E., C.M.G., D.5.0., B.A., D.Se., F.R.S., made a sledge journcy from Cape
Royds in McMurdo Sound, along the coast northward, and then inland to the vicinity

of the South Magnetic Pole. Douglas Mawson (now I’rofessor Sir Douglas Mawson),
.~ was cartographer to the party, and undertook a series of observations of declination

and inclination, the results of which have not previously been published.

* The instruments used were a three-inch theodolite (by C@i‘y), hqving a short
compass-needle attached, but which was not in all cases used for the determination

of the magnetic meridian; .a-two and a half-inch Brunton prismatic compass; a
‘six-inch trough-necdle; and a Lloyd-Creak dip-circle for inclination and total

intensity observations.

The géo'graphjoal meridian was of tained from the bearings‘ of known objects

(funaamentallv from the fixtures of Mt. Erebus, Mt. Lister, and Mt. Melbourne,
determined by the British National Antarctic Expedition of 1901-04) or from noon

culmination of the sun as ﬁxed by the fime of local apparent noon.

The. ma,anctlc meridian was detenmned by settings of the theodolite compmss,

?exceptmg at stations near the Magnetic Pole, when the _speuql long trough-needle -

was -employed, .
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Complete observations for I ‘wére made With one needle {both polantles) ‘mt ﬁve
.statmns 4 half st with one ieedle without 1 revetsing polatity at stdtion No. 6 (D

station,-No. 15), and one hurried reading of one end of the needle Wlthout reversing’
polatity at each of two other stations. - )

Bome obééﬁ?étiéﬁs for total force wete also made, but, as owing to an accident,
the deflecting weights became mixed with a resultihg ulicertainty régarding the constants,
it is concluded safest to omit these deéterminationis entirely.

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

It may be remarked that the value of T fourid for Cape Royds agrees very We]l
Wlth VcthleS detérimineéd by other observer% in the vicinity of McMutdo Sound.
e _ o o . '
Y Tasis Via, | :
British  Antarctie .Ewpedition; 1907-09:—Observations in Terresirial Magnetism;

Recorder : D Mawiox.

Declination.
Sidtion, Date. Tire, ngl&éfﬁ L%-“ig'}?ué]fc Dc%‘;:;&ion Tcinarks.
1908. | o o o I :
1 .| Oct 8.0 Noon .| 7743 | 16524 | 152 40 '\ Stations were located by bearings with thiee-inch Ciry
2 . Qet. 19..0 2pan. ...p 77 21 163 56 ]J7 45 theodolite on three of folln\\mg; ]\nuwn poitits, -
3 O(t 5., 11 d.dir. ...| 77 01 163 14 | 158 00 \lount'; Trebus, L1ster '\klhoumc, and I)lscoverv
4 Oct. 28...| Noon ... TQ 15 163 02 153 00 and Bediifott I%l'mr] considersd ih cohitnation .
5 .| Nov. 11...| Noon ... TG 14 163 10 ‘ 151 00 with latitude determinations in  process of
¢ .. Nov. 16...| Wosh 2| 75 567 163 16 | 150 20 trigonoretrical survey of lhe Ross Sea coast.
T Tee. 1. Kook ..] 7528 183 17 148 15 Trite fieridian obtained from siine Learings.
8 .. Dee 11| Noon .1 7521 | 163.47 141 00 Magnetic metidian obt»uned from the meati _of
’ : several readings of the theodolite compass,
All stations on Hodblll" Jice.over deep W n.fer ab
) . |- o a distance flom the land. .
0 .. Dec 99...| Noon .| T4 38 160 55 140 41 Stations located by nooi latitudes and dead reckoning .
. 1909. L o ..l . coulse Leing steered by prismatic compass and
107 .o JTan 1.} Noon ... 74 17 150 51 147 00 measured by stedge- meter, -
11 .| Jan. 3‘..{ Noon .| 7403 15915 143 10 Troe meridian obtaificd from sui'é ohilmina-
12 .| Jan '7i Noon ..., 73 42 158 17 137 05 tion, »
13 .. Jan.-10. Noon ... 73 22 | 157 06 142 00 ||~ Magneticmeridian obtained from mean of sevegal
14 ..} Jan. 12,0 Noen ..|- 73 02 1586 20 142 00 | - mmhn;:s of compass-needle;, Theodolite compass
’ ]'S o Fih 13 Neoh L 72 B3 156 04 145 00 I stperseded by spacial lt(m"h needlc, and finally
16+ ... Janm 13...] Noon .| 7225 155 16 | 133 app. by spocmllv sensitive prismatic compnss- -needle. -
- All stitions on the inland ice- -Cap with cvery
pmbablht} of at ledst severdl lmnd:ed fect of ice
. between the instrunient and bed-rock.

) On 14’rh rmd L;th J-mun.ry the movement of the pmsnm’uc compass, which lidd proved to be'xspccmlly sensitive
~instriiment, was found to be §b fecble as to affofd no reliable readitig. 1ut it is recorded thiat in the lité afierioon of t the
latter day, st the end of the journey in latitude 72° 25’ 8, and longitude 156° 167 K., it Was ‘oheerved 10 be agin
more gensitive pomtmo ara genera.l north-wcst du-ect;on, but, dead- be at over o consldcnble are.
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e . TAJLLVHJ o
British Antarctic Empediirion 1907-09.— Obscnumons wn Tcrwsmal Magwet’tsm

" Recorder : D, Mawsoxy.

Inclination, -
T T '
' ' Laetination. | .
3:aslon, Date. Tatitude. | Longitide. - : Remaris.
- LALT. ’ Valuz. ‘ i . ) '
1908, - (. @ Tr s Lbour; |* °= 7 I’ -
1. .| Sept 22.. 77 32 166 09 j L0, ..} 86 158 | On zeadee f-mile west of Cupe Royids.
2. .| Nov. 11... 76 14 163 10 [ 12:0=13-0 [ 87 029 | D station, No. 3, on rea-ee
3. ... Dec. 1..| 7528 163 -17 S0 ... 87 298 | D station, No, 7, on sea-ice.
4, ... Dee. 28,0 74 47| 16120 | 145155 87 48-8 | On ice-cap, clevation 4,050 feets - '
A Tee. 31...| 74 27 160 17 | 135-145| 87 543 | OUn ice-cap, clevation 5,400 fect.
1909. : . ) ] .
6 . Jan 130 7253 |y 135 04 | MO L] e On ice-cap, clovation 7,500 feet. Haif-set only.,
. ’ Polarity not reversad. 1D station, No, 135..
T .. Jan. 15, 72 42 135 46 a.nt 80-45 | Hurrjed observations. One end of needle read at
« 8 . Jan. 15, - 72 37 155,36 oo 8) 48 f one sctting oniy. ’

'

In the later stages of this sledge journey it-was realised that the Magnetic Pole
-was situated a considerable distance to the north-west of the:location assigned to it
"~ by the British Antarctic Expedition, 1901-04. As a consequence, with the food supply
oih hand and the time available, the possibility 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, theréfore, no
effort was made to secure a high degree of accuracy in. the case of stations 7 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 previously, 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 above
are to be accepted as indications only, and are of a different order entirely frem the
others. A '

At stations 1 and 6 hoth ends of the needle were vead at cach setting, and at

Stations 1 and 5 polarity of the needle was reversed, a total of sixteen readmgb being
made In vach casge.

© 11, Sourn Macxeric PoLE. _

 With the acquisition of this data from the B.A.E., 1007-09, T am tempted to
Cdiscuss at greater length the lccation of the South Magnetic Pele, to which end the
map on page 55 has been prepared.” This shows the declinations and dips observed
by the A.AJ0., 1912-13, and B.A.J5:, 1907-09, and some of the D and I results obtained
by Captain Scott’s Txpedition in 1011-12, as published mn the report. on Terrestrial
Magnetism by Dr. C. Chree. (lfor the sake of clcgune% sonie of the A.ATL Southeln
Journey results Lave bcen onutted)
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The A.AE. and Scott Expedition values .are. suﬂu,u,ntly olose m tlme to be

reoalded -as. 1elat1ncr to the samc enoch.

However, having regard to the secular a,na,tlon in I, deduced by Dr. Chree as'

probable at Cape Fvans, v.e., decreasing by about 2:5 per annum, the 1908-09 inclination
values must be decreased by applo\umtelv 10" (or 0-2°) to bring them in line with
the others.- : g

Regarding the magnitude of the secular change in I, further indications can be -

had from comparison of the 1902-02 determinations of the British National Antarctic
Txpedition with those of the Scott fixpedition of 1911-12.  Unfortunately, no stations
in or near McMurdo Sound were reoccupied exactly, but four 1911-12 stations were
sufficiently close to each of four 1902-03 stations to afford comparable results. The
rean of these compari‘bons rriizes approximately 1-5 as the annual decrease in I
Incidentally Dr. Chree found from the magnetograph results of 1902-03 an inéréase
in H at-the rate of 150 y per annum.  This approximates to 7-3' decrease of dlp Wthh
while agreeing in sign, is much too great in magnitude possibly to be correct.

“The correction discussedsabove is further suppmted if not absolutely confirmed
numorlmlly by the secular.variation of D at Cape Adare obtained from-comparison
of valucs observed i in 1899-1900, with those obtained in 1911- 12, w hich indicated an
inerease in D of 54 pu annun, or 3-6° in four Veu.s ’ '

Using the increase in I per mile c.stabhshed by the Southern Party, A.ARE.,
over the last stage as 0-376", a decrease of 10" in I would caucspond to a movement
~of the Magnetic Pole of 27 miles.  Since over a period of ten years at McMurdo Sound
there was a very small change in D, this movement evidently took placein a north-west
direction. Cape Adare is approximately 400 miles {rom the Magnetic Pole, so- that
- a change in D of 3-6° would correspond to a displacement 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 direction and magmtude of the movement of the
Magnetic Pole between 1908 and 1912. -

On the map; Fig, 14, isoclinic hms have been sketched in together with the

location of the South Magnetic Polar Arca for the epoch 1912.- Apdlt from the fixation
of this area by the very exlidustive observations of the Southern. Party, A.A.E. (Tables

Ille and II1d), it is cstablished by the independent results of the Scott Lxpedition,
1911-12, and of Mawson on the opposite side of thé Polar Area in 1908-09.-

The follbwing table (VI1) has been pILPled showing the average rate of i increase

in dip between a series of stations and the estimated posmon of 'the l\Jagnetlc Pole as-
determined above, -and also between some individual stations. Several valucs have

‘been included from both the British National Anfarctic Expedition of 1901-04, and
- Scott’s British Antarctic. Expedition of 1910-13, and the bulk of the stations lie on
opposite sides-of the Pole, roughly along the wmajor axis of the isoclinals as drawn in
the map, Ifig. 14. The rates of increase in I, therefore, are, for the most’ part,
directly comparable, ‘ A ' ‘ '

e ¥
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This table shows concluswely that over the range of I conmdered ant at least
in-the direction of the major axis of the isoclinal lines, the rate of 1ncrease in 1 décreases
towards the Polé, S . -

TasLe VII.
Rates of Increase in Inclination.

Pasition of South Magnetic Pole, 1912 :—71° 10" §.,, 150° 45 R.

' Av, Inerease
’ Lohgltude Approx. | Mean Vilue in L. -
Statlon A. Latitude 8. Last of Dist. fromn of I. at | per mile bet. " Statfon B.
Gr. §. Mag. Pole. | Station A. Statiohs .
, X N ' A & B
o4 oo s |gtat miles) © ¢ ! .
A:A B Racqbarie - 51 386 | 168 52 1,165 77 532 | 0:634 | 8. Mag Pole,
Island Stntmn . ) . S

A AE. Vest Base| 66 109 95 01 1,860 77 56-8 | 0574 | 8. Mag. Pole.

A A K, MainBase, 67 000 142 40 < 352 87 216 |- 0459 8. Mag. Pole.

A.A.E.,Mn.in Base| 67 0000 | 142 40 | = 352 87 216 | 0544 | A.AT., Stakion No. 5
“A.AE, Main Baso| | 67 000 | 142 40 352 87 2'6 | 0493 ~| AAE., Station No: 7.

AAT, No. 5% .. 69335 | 145 22 170 89 057 | 0318 | S. Mag. Pale.

AAE, No. ge..| 60335 | 145 22 | i 80 057 | 0376 | AAK. Staivh No. 7.

AAL, lo. T* ... 70 367 | 148 14 71 89 433 | 0235 | & Mag. Pole: :

AAL, No. 8%..0 0675121 148 49 235.° | 88 03 0488 | 8. Mag. Dol

B.AE, 1912 .| 7654 | 1693 525 86 18 0423 | 8. Mag: Pole, .
B.AE, 1908 ... 77 32 166 09 496 86 158 | 0-418 o= ™ 27, % = 160° 17 N
"BAL, 1008 .| 7427 | 160 17 | 262 87 545 | 0-58%5 @ = 72° 5%, A = 156° 04’ L.
B.AE, 1908 ..| 7253 | 156 04 122 .89 o 0410 S. Mag. Poli.

BAL; 1908 .| 7732 | 16609 1| - 49 86 153 | 0452 | S May Pole \
NAK .1’9'02 . 7930 | 178 00 042 8i 48 0-610 o = T8 1%, x = 169° 00" E.
NAE,- 1902 .| 7816 169 00 524 86 00 0535 (p =TI 5V,. % .= 160° 45" B
N.AE, 1902 . 77451 166 45 | - 480 86 23 (-452 3. Mag. Pole approx. @ = 72:1°, A= 152"
NAE, 1002 .| 7 30 176 00 6i2 B4 48 0-486 | 8. Mag. Pole dpprox. » = 721%, = 153% °

* Refers to Stations occupied Ly the Southern Sledging Party of the Australasian Antarctic Expedition. ’

The dimensions adopted for the Polar Aréa aié based o thé approxiriate mean
range of D and H at Conimonivealth Bay, i.e., 2:5° and 170y. (or, say, 8:5" of dip)
respectively. | Thiese corréspond to about 15 aid 23 inilés, which have been taken as -
the iiifior and major axes of the Area, ahd it will be noted that thése proportions agied
getierally with thoss of tlie isoclinals. The-formier of these is furtheér suppoited by
“the average Faiige of abotit’ 5-5° obtdined at station No. 4, 180 hiiles fioim the Pole,
during the continuous visudl observatlons on 8th December; 1912, Delimitation
‘of the Polar Area in this way is, of course, purely arbitrary, siiice it depends on thie
assumption that the change i I at the Pole is the same as that at Commonirealth
Bay besmles selecting arbitrarily the particulir range to be represented

R‘e" garding the values i‘ecoid'e‘d for stations 7 and 8 iti Table VIV, tilese, Gotisidéred
‘by themselves cih carry né weight towards fixing the pos sition of the Magnetlc Pole
The observei’s note states that oné end of thé needld only was read’ hurnedly, and
polarity was not reversed. In- a,ddltlon, it is generally accepted by coinpetent dbsérvers
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y that a Lloyd-Creak circle tends to give high dips and is a difﬁoult instrument - from

whick' to obtain good results under the best conditions. Hence, the possibility of error -

in eagh case 1s so large that little importance can be attached to the values read.

In the 1ight of later knowledge, therefore, the prbbable position of the Magﬁetic ‘
Pole Area for the year 1909 is that indicated by dotted lines on the map, Fig. 14.
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Flg 14.—Map of the South Magnetic Polar Area, 1912, showmg Declinations and Dips.

The point reached by sledge journey that year was in all probablhty outsideé the Magnetlc_
Pole Area, using the term in its restricted sense as the area oooupled by the Pole n

its dmrnal perigrination.

. In the volume on Physical. Observations of the National Antafrctw Expedition
1901-04, Commander L. W. P. Chetwynd publishes Charts T1 and I11, indicating the
position of the Magnetic Pole as deduced independently from considération of 1) and 1
results obtained ‘by the Expedition. The location given is 72° 51’ S., 156° 25" K., or
©167 miles from the position shown in the map, Fig. 14, Accepting a secular

-
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variation in I as high as 2-5" per annum, the movement of the Pole in the inteivening
ten years would be only 68 miles; or, taking the secular variation in D. at Cape Adare
as +54' and - accepting the direction of movement to have- been north-west, the
magnitude would then be 90 miles.

Since the values of D and I, on which Commander Chetwynd’s charts were
based, were confined almost exclusively to one side of the Magnetic Polar Arca, there
is room for consulemble uncertainty in conclusions regarding location of the 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 submitted on page 55,
that location by intersection of magnetic meridians is of little account unless a large
‘number of determinations on at least three sides of the Magnetic Polar Area are
available. : : L
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Cuaprer 111
OBSERVATORY WORK.
‘ ‘1. MAGNETOGRAPHS, - . |
The magnetographs were of the Eschenhagen type, made in 1911 by Otto Tozpter
and Son, of Potsdam. Declination, horizontal - mtens1ty and vertical intensity
variometers (D, H and 'V) with " the usual 1ecordmg app‘wa{fﬁé and accessories,
were supplied, and- also a strong aluminium fmme with legs on Whlch to mount the
varlometers :

The whole equipment was unpacked and set wp-at thﬁ Unlversrcy, Hobart,
under the dlrectlon of Dr. J. M. Baldwin, of Melbourne Observatory The 1nstruments
were ad]usted and several magnetograms taken oﬂ '

It was proposed that in the ‘Antarctic the ma,gnetographs bhould be installed
elthel in a. hat or an ice cave, and that the legs of the Varlometer stand and recording
apparatus be set up on wooden hlocks frozen into the floor. Because the Main Base
had to be placed so far north (latitude 67° 8.), the difficulties of establishing the’
observa,tc»ly were much mue%ed It was feund m]posmble to set up either within
- OT upon ice, because the thaw 1 in summer ‘would, r»1t was, antmlpated be too great. On.
‘the other hand, the 1ocky area at Cape Demson—the Vicinity of-the Main Base—was
so uneven that it was almost impossible to find a reagonably flat area’ Qf rock sufﬁclenfly v
large to admit of setting up ‘the magnetographs within a quarters mlle Jadlue of the
living hut. In addition, the hlgh wmds eonstantly cliarged with snow which were
known to pleV?L‘l in those latitudes, 1ende1 ed it 1mperat1ve that the gbeervatow be not
very far 1en\oved from the living qualters '

Ul+1mately 4 site wasg selected same 350 yards nulth north- east {rom the living
hut, on rock gongisting of gneiss fmd mica schist. See Plates IV and VI.) The site
was very uneveq, and nmuch labour was reqmred to clear it sufﬁmmtly to admlt the
preparation of recesses into which to inseit the legs ¢ of the 1nstrument Lixplosives
had to be ]esorted to and were very eﬁectwe in’ 1emovmg large semi- detached rocks.

MA(}NETOGBAPH Hur. -

Materials fof a wooden hut in which to house the nuﬂnetqgmphe had been,
transported from Holmr and thls was erected next, The building (see Fig. 15, page 58,
~and Plates TV and V) consmted of @ wooden. fr(unewoﬂ\ "with tongued and grooved
lmmcr-boaldb both outslde dnd i, Unde1 each tnnber hmng a layer. of tarred builder’s

paper was plaeed and éverv effort was made. to ensure 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 m transit. Hence, effori

was concentrated on making the paper covering as lmpervmue to wind as possible,
T e624—H .
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Hinally, 5 continuous paper eovermg (making three 1ayers of: paper and two of Wooden
lining-boards) was. placed over the inside. wall, every joint in the paper bemg made
tight by nailing a batten along it.” The w hole of the frame-work was secured by means
of copper spikes and bolts, largely salved from the wreck of the sclooner - Clyde ”

- Macquarie Island. Unfortunately, owing to shortage of small coppér nails, some iron.
" nails had to be used for fastenmg on the linings, but none af these was larger than a
13-inch wire nail, and -none was within 6 feet of the instruments. As 3, final effort -
to protect the bulldmg against. violent, winds which, even during construction had
glven indication of their persistence and violence, some twenty sheep slfms were fastened
on the roof and windward side and some thirty tons of rocks were carrled and stacked
round the outer walls as a breakwind. - In building the framework, cross pieces had been
: fastened fo .the studs on which the stones. should be piled to prevent-the hut blowing
. bodily away, and this precaution was more than ]ustlﬁed later when the structure
-was called on repeatedly to withstand winds exceeding 90 miles per hour. .

As shown in the sketch, a double porch with specially’ fitted doors was prov1ded
at one end of the building to enable the temperature to be maintained as constant as
possﬂole An adjustable cowl ventilator was al<0 pr0v1ded for the same purpose,

3. SETTING UP THE MAGNETOGRAPHS

Before- setting up the variometers, a determmatlon of H was made in the
magnetograph house with the magnetometer, the value obtamed agreemg very well
with the valué at the Absolute Hut. -

. The instrument frame and the recordmg apparatus were set, up as showu in

F1g 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 ad]ustable for length, the floor
was so uneven that consulemble cuts had to be made in the rock.

Tllumination was éfforded by means of-a-kerosene lamp,kthe ‘whole of the recordmg;
apparatus being placed to the west (geographic and magnetlc) of the, variometers.
As first arranged, the variometers were in the order H, D, V, from west to east, the
H instraument being nearest the recording drum. .Shortly after commencement of
operation, howevel, it was found that the D instrument was much too sensitive, and
the D) and H variometers were. therefore Jinterchanged." I’hls arrangement coupled
with the provision of two mirrors throw ing two recording spots 7 a little less than the
width of the photogmphlc sheet apart covered a range of nearly 10°, and the limits
of reglbtratlon were exceeded on very few. occasions. Similar provision for a * reserve
spot -was made in the H instrument, but the V had at all times only one trace.

" In the V instrument a thermograph was also fitted, and by means of a mirror this
cast a recording light spot on.to the drum. :

- Both V and H variometers were ﬁtted Wlt]l temperature Gompensatmg sy stems
which on the H instrument, also partly determmed the sensitiveness.
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4

4. TEMPERATURE COM}'FNSATIONS _

The mathemdtlcal tiehtinent of the application of temperature compensatlons
is givei below: This orlglnated in Potsdam and tlie. wiiter is indebted to Dr. J. M
Baldwin for the- trahiglation from the Germih. .

! Hordhtil Intensui iy Variometer Téinperatiive Compensatzon

gy M B = nidgnetib fofifeiih of thi suspended ingiet

- o intengity of fisld at the cefitte-due to the déflecton 1i1égnét§ j at tefip. tj.
2= bdksioh cohple of the suspensmn pe1 mdlan '

A’b %"‘ B ZEZ + di théde Becoms M (1 = adi): ¥ (l s a—_—_l——SB—dt 9{1- ~+ydi)
' i8 tenip. coeiﬁment of guipénded maghet: -

II'
:

o wher a
; @ 5 ’ déflector Mmaghets. .
B Sy BXpansion of support of deflector magnets.
5/' 3 -4, torsion of suspe.nmon fibre..

From ﬁg 16 let o be the defléétion of the neddle froin the mean magnetic
merldlan ;. 1ts mean valie 5o that v = v, + dv, and dv measures the varnmon of
that component which 18 at rlght angles to the ditection deﬁned by v,.

- For dH the valie of v 1§ — g '1‘110 du‘éutwn of the deflector field malksd ah

angle ¢ with the magnetic ieridian and .the_ torsion angle with needle in' the meridian
would -have -the value v. In the actual case, it has the value v — 0.

e REL . N '-]_: - 0 -—

~‘Fi'g ié-“—b‘iégfé‘rh of Horizontal-Force Temperature Compensation.

Let 1\. be the vompmlent of the ]1or170ntal mtensmy ’rhat is to be observed
_ Angles being reckoned pos1t1ve from N, ‘rhrough E., the couple tendmg to.
reducn 18 ..
1\4(1 ——adt) + ¥ (1 —d + Bﬁdz) M(l — adl’) sm(v—~,¢>)+' 9(1+y-dt)te}—b)'£6.

SKFFQ =3 + BB Aty s (0 B)F { (1 P & 388t (v=v) = 0. .
S K dK T (1 = o’ + 38 dt) sin (v, F dv = ¢} ‘
: +1& (l+a 3,8(7t) (vu-[-d?)—-v)—o

('lhe dlrectlon of 1\ 18. v ——g) o ‘ ':
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Fromi this cqtiation the thice following ars defived 1= . [ .

K, + Fsin (v, — ¢) + %(vo—— =0_ . . : e . 1 G

M

dK + T cos (v, — ¢)dv + g do =0 e e 2 . .

— B A{a + 38) s (v, s ¢) +M( aq:ﬂ)*,),(@o_\-; £ BT | RN PR PRI, HE S

In thiese equations put v, = — _7—27; then K, will b thecompbnéntaéting towards

the south = — H..

_17- : 0 T -

— H,+ F sin( 2—¢)+M(;—2—uv)=b\... : . -. .

— dH -|— F cos (_— Z—r — &) dv + %dv = 0 i . '_ ' .‘ : . . )

S

L X

e ; A AN S et G Poaroo
—F(a’-{—3B)Sm(—g—¢)+-M(a+7)(—%——'1}):0 . R ‘;‘3_._;:'::"_'
whence o C Wt |

%Fcos:ﬁ;ﬁ%(;—r-{- vy = H, . e e l NETE b
AR R
MFSIIl_('b_ =%‘—M - . - o . - Tt
+ F(a’+ 36) cos § — latN(g+w=0. . o g sin 3
s Flet e+ 38+ yeosdp=—H,(at+y . .. .7 -

. R _ ' . a,+'y : ‘ g R : )
.. FLOS¢_HG+CL’+ 3B+7H9' .:w . . . . 5

and I

. dH @6 ST ‘ :
..—._(TI")'-[T M‘. . . . ..;; .‘ . . . .- 2
Y S |
fang = _ - dv M. at+ &+ 384y
- Hn *a'+ y

I sin qb =

a9 “ B |
.._' EE Tl— I\l . . . . .. ‘e . ot :.;‘.g“,‘:' 7

from which (6 and 7) the dimensions of the required magnetic field can be obtained »

and I =

7 6
- To find W'

* From the H variometer - - MH = fa L
BI .dH —__- :H'C.za N '. . M : ‘ 4.' ‘;,“ .‘.‘l ‘ .- ‘.... ;‘ .'_-.,A. - - ! "'v | Al : - ".”--‘
e U
o MT Ta
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To ﬁnd dH, deflect. the dechnatlon system by means of a deflector maguct at
a known dlstance

then, if ¢ be the uflglé of deflection,
. dH=H tan

but, if R be the distance from the recordmg drum or shutéer to the mirror of the
suspended system, and § the deflected distance on the drum or shutter in mm.,

then g = op = tan g

since the auglé is small. :
. ClH = 5B :H.

To find da, deﬂect the horizontal intensity svstem by the same deflector magnet
at the same distance, and let 3, and R, be the deflected distance of the recording light
spot and the distance from the recordmg drum to the suspended system- 1espect1vely, .
" in mm. A :
 Then da = IR,

o
M T da '
© _ 28H R,
26, R
all of Whlch quantities are known,

To determine o call the sensitiveness ¢ gamma per mm.
€ gamma = e X 107° ¢.g.s. units,

1
1 mm. corresponds to QRI

dH ‘ .

d'v = € X 10_.‘, X QBrl
' = 2R1 e X 1 0_5.

If e = 10, then 7~ = 2R, x 107,

" Temperature coefficients, after consideration ‘of data extant, werc assumed
as_under :— '

R a=a = 00044 - . L RRAT IR
| B= 00002 - S
Y neghglble\ \ .
28 H, R, -
—_ 2R1 X 10_4 + ‘_?"—1 ¥
Then tan (f) ) _ o, R 00094, |

W, X 00044
and F can L be found by substituting similarly. S
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_ The moments of the deflecting magnets having been déterniined “by ‘means of
the magnetometer, the reéquired field ¥ was then secured by -placing. suitable :magnets
at a distance d from the centre of the variometer determined from

.. moment of magnet’
Pt o

Verticil Force Variometer 'Te%rnpefrdtum Compensation:
~ Referring to 1*1g 17: Let ' |
M be the magnetic moment of the bubpended magnet,
K the component of the earth’s field perpendicular to the maghnet,
I the intensity- of the field at the centre due to deflector magnets,
v thé angle the suspended magnet makes with the honzontal
my g the vertical sliding weight,
T, its dlstance from point of supbort
m, g the horizontal sliding weight,
. 1, its distance from point of support.

ta

N <>

k -
- . F l

Fig. 17—Diagram- of Vertical-l:-'orce Tefnperatt:ire Compensation, -

The angle v i positive "“wheri N énd is tilted up (positive from N through zenith),
K makes,an angle » —% {V'ith the horizontal ON. P
T is positive when vertically downwards.
I, measured vértically downward.
I, positive from O toward the N leé.

The above are values at ten_1peratﬁ1;e ty

At temp. ¢ = ¢, + dt they become

ML — wdl); "F (1 - o + 35d); zl( + ydt); L (1 + 7&)

’ where a cand o aré the temp: coefhiients of balanced and deflector magnet*"

B coefficient of expansion of deflector magnet supports, (‘s‘;;*-, Chowmrslade va

v coefficient of .expa.nsion’ of supports of adjustmg weights.”
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Thq equatlon Df equlhbrmm s - \
4"“'"""-":KM(1 ~=ardt) + F (1 - a’ + 3ﬁat) M (1 —-adt) cos v + gl (1 + -ydt) sin ©
+m2l( +ydt)cosv—0 '

my gly

. K, + dk+ I‘(1 —a 4+ 3ﬁdt) cos (v, + dv)-i— i (1+0L'+.'y'dt) X

, ?l\glz(l + o+t —ydt) cos\'u + dvz =0..

Asm(v +dv)

ThlS gives the three equations : "‘.

I .. : il ’ S ' e
K, + Foosv,+ "t sino, + ﬁw@%:p C ... .8
L. l; 3 L, ’ s
. dK —F sm vqsg?@ + th 1 cos "Uofdv. : mii) * gin Y, dv = 0 s . 9

. 1 . ) . .
. — F(a’ 4 8B8) cos v, + %gl “(a+vy) smv +. ﬂ?il(]. _+ 7)905??’3:0, . 10

Putting v, = 0 these become

'K0+'F.+m§fl,2-=0 L ... n
-dK+miIgld : .‘: . .» . . .12
‘—F( m+mﬁ”a+ﬂ—0..'. .l  .. .13
where K, is the vertical component, vertically downwards. ' |
\ K, (a+ w+ym+w+”ﬁ'm+w—o R §
K (et )+t a+3849=0 . . . . . .14
‘F=—@+-9a.:3.yﬁ+7 Koo I'.‘(i)
mh =_.‘fli S L

1) gives the mtenSLt} requlred f01 compensatlon and balance, and
" any alteration in I does not: in any way affect the sengitivenesss,
K, = vertical intensity (+ ve if downward). '
" = H tan L
a = o’ = 00044,
B =y = 00002 ,
whlle a3, before the ﬁeld F was obtamed by using deflector magnets of kuowu moment

SN

at distance d = F .
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The, temperature compensations were computed on first settlng up and the

compensating fields based on values of the moments of deflector magnets which had
been determined in Hobart, a small allowanee bemg made for ageing.

The compensatmg system of the vertlcal toroe varlometer was not altered
‘subsequently, but the sensitiveness of the H variometer was increased by ad]ustment
. of the deflector system on Bth July, 1912, though no further alteratlon was made after
that date.

it is not, proposed to discuss here the merits. and demerits of temperature
compensating systems. In Adelie Tand, despite the extreme care taken to ensure
a protected and airtight building, the magnetegraph house was inevitably sub]ect to
greater or lesser changes of temperature.- 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 icetcave. -

Hence, temperature, varlatlons had to be faced, and it -was declded to use the
compensatmg systems.-

The results obtained would appear to estabhsh the value .of the :compensating
- device. -For the most part, the diurnal temperature range was small, -usually not
Lgcreater than 2° or 3°C., but the -seasonal ehanges were, of course; considerable, the
total range amounting to about 30° C.

. Inspection of the magnetograms and prehmlnary consideration of the results |

give no evidence of drift nor of neeess1ty for a temperature correction. The effects
of temperature change would appear to have been elininated within practieal hmlts
of measurement : - :

5. DECLINATION SCALE VALUES——METHOD OF DETERMINATION. -

- With the first arrangement of the variometers which obtained to 22nd Aprﬂ

1912, the I} instrument was placed in the middle, while later it was nearest the recording,
apparatus. To determine the scale value for either position, the distance, from theL
variometer lens to the scale of the recording apparatus was carefully measured by
means of a metal gauge filed to fit exactly between the two surfaces. This gauge was
then measured against an accurate 24-inch steel rule. The distance from the scale
to the sensitised paper was 85 mm., and from the outside of the variometer lens to the
mirror 36 mm. In the first posn:lon of the varlometer the distance from the scale to
the lens was 1,590 mm. '

The scale value was determined by means of the formula

' tan 1’ :
.Ed_‘ /CO(M’& (f_h) . :

In this formula R was taken as the distance from the mirror to the sen&utlsed
paper and, for the above conditions, . _ _
R = 1590 + 85 + 36-= 1711 mm.

* 66241

¢
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'1he Et qmutz Hbie $is iigsd thirsi igliciit: dhd 18 torsion faetst j:—h was
detbiniiied oi thisk cteasisty Vidlding e follo‘.‘.fin:gr9 'r'éiéiiljc : S
[ l“‘ Potat b
§ Apeil, 1012 .. .0 .. ... 1918
¥ 1330 a3 - . Poadrge
25 i 1912 wl el o L 1:182
S oGli it . , bt

Nov; 1918 w1210

4 i sad eppea i Tw g

Tt %E ke it dﬁhﬁg tH3 éfii)‘ﬁfﬂﬁgﬁilg of 8 i;h Aprli 1618; thé | magnet system Was
not, moving quite fredly, so that the mean of the othef two results was adopted 1.6,

o . Co }' f.—.,] = 1212.
N 34 il LT Hy ' aid A} IRy ViR oo wrv‘l'; Feped e
For the Period tp ts 28ud Aprﬂ, 1912; thls glves i scale value

‘ - - L 3‘437 G5 i

,\‘ E S JH = %422 X 1212

Fa . . : e dgtad

‘ . = 1918,
» In thé sccqnd posmlon of the D vmrlometer, the dlstance froit. thie scale to this

leﬁg was 1 02‘115 filit., thils giving s ) :

' -R:10"1u+85+355'=11420m}ﬁ
if._u_‘.L;h.:v W (R AR . i s aruF
For the pemod fron} 22nd Aprll, 19~12, to 3rd. November 1913 the smle viliie;

:-ﬁ

".[ AT D Byl (515 ST _—
. : “ = 93840 ° N
= 1-8‘2"=

'Both thc abbﬁ}é §dzi g vi lues were adopted for thie perlods menﬁd}ied

. 1h dder to check the seile valug detetitiined foin the geometrmal i optlcal
condltlons contmuous observations of dechnwhon were made with the maanetome’rer‘
on 19th Octobe‘r' 1919; fo1 &% Kotirg, afid o 18K /1 19t Tamihij 1y 13‘ Jntermittently .
for pemcds of six atid qeven hours By i (30111p&rmg th mngeq obsetved ab the hlagneto-
meter W 1tl} tlie magnetograph ciirves; a fait cheol | on the schle valis wis thus bbtanied‘ :
The stralght mean of twenty -seven deter mlna,tlom of D seale valie made in this wair gave

1 78 v]uch mdlcated the adopted valiié of 1- 82 as bemg 2-2 pet cehit. tou lurge :

ThlS method ot obtamlng the seals viliie ior D 15 not entueb batlsf'mtory
bé&dﬁse, oii actoutit’ of the magnetometer m.*ag"“ """
it tendbd to gvet-rith; aiid ¥ WcLS not deadisbit; it Wiis oftén dlﬁlbult to my e\actly Wht
the skiiéitie valie wdi: Hence ths Pedks of the clirves oil iwhich - thé measurements
wrr i u

were based are in some cages 4 little uncertain. However, sirice the total - Tange of
the twenty-seven determmdtlons Wiis from 1-67' to 185 thié uincertaitity it fiot giedt.

Base-line determinations did hot affmd any (,hec]\ on the scale value. . Tirstly,

the base line did not remain constant for Véry long perlods Without ad]ushuent of some

' kmd,,secondly, the determmatlons of Base line \\ere all made it aboiit the same .

_absolute value of D Whlle, thwdly, the error of 1nd1v1dua1 Obcelvatlons wis sufﬁclent
to vitiate any comparisons over the shott ranges coveled
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i Another source of error should be noted, namely, m the torsmn f%tor Thls Is
correct only for the partlcular value of H ruhng at the tnne that the tors1on experur}gl’lt
is made and, in the present case, the ’rorsmn factor was proba,bly correet for the average
H at the station. On the o'rher hsnd since thls faotor was large, at times of abnormal

H, the D scale value was sens1bly aﬁected.

. One further sonrce of error ‘existed in the parallax caused by the mstruments
having to be plaeed n echelon, 80 that the 111ummat1ng bea,m could fa,ll qn all three.
This disposition, combined with the necesslty of placing the’ D Varlometer as near as
possible to the recording apparatus n order. to secure the ‘greatest range-of reglst1at10n
occasioned. the 1) variometer being placed shghtly skew in relation to the recording
apparatus, thus causing a slightly Ic lower ¢ i towards one 51de of the paper. © The maximum

error p0551b1e on this account is 1 4 per eent

Summing up, it would appear that the maximum posslble error at any time in
the g ddopted is of the order of '+ 4:5 per gent., wh1le the probdble error is eonmderably

6. HORI?OVTAL I’ORCE AND VERI‘ICAL T‘OROE SCALE VALUES-—\IFTHOD
or DFTLRMINATION . !

deﬂectmg megnet was pr0v1ded of the same size and torm as the D and H suspended
'magnets Each varlometer was furnlshed with a st1ﬂ alumlnmm bar gmduated 1
centnnetres on whlch was ﬁtted a standdrd to carry the deﬂectmg magnet at the same
helght as the suspended magnet system ‘ 'J he deﬂeetmg magnet was placed on these
standards by means of a socket to Whlch it was affixed, and by v1rtue of which it could
be romted (,asﬂv end for end Deﬁettlon d1stances up to 20 ¢ were prov1ded for,'
made at 15 cm. d.lSO rl’he t“o tor mer dlstdnees Owe smtal)le deﬂettlons for D a,nd H,
“but somewhat snmll ones for V.. . ~ .

o

For determination of ¢, the following procédure was used.* First, double
deflections of the D system. were made by, placmg the. deﬂeetmg magnet. sucgessiyely.

rETTIIY

east and west ot the suspended system and with. north end east and north end west 1n
each pOS1t10n ’J Wwo Values of the double deﬂeetmn were thus obtmned for eaeh dlSt&IlLe

LY gant

Ne‘ct the deﬁeetmg magnet was transferred to the H variometer and placed -

successlvely north, 1101th end north ; north, north end south S., N and S, 9.5
thus mahmo t\vo determmatlons of the double deﬂeetton for ecteh of the dlstances

hlllally, the opelatlon with the D) instrument was repeated S0 that the mean
time’ of the observatlons with D and H should be the same

FHM, wf . . -

Iy W 111 be noted that the deﬂectlons n eeeh case are due to 1nter actlon of the.

magnets in the o end on- 2 relatlon

. 3 - P R T AT NN
* The method used for seale values was first introduced by J. A. Broun.,
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If wand u be theresulting deflections of the D and H variometers in millimeters
and # the angle through which the D system is deflected, then the fome causmg the
deflection of the D system is—

W = H tan # X torsion factor. -

‘~%§%Q%ﬁf

when the ‘aﬁgle' is small. But, since the same fpi'ce W also c'auses_the- deflection u of
the H system, therefore . .o
P - v .‘V - ehx N‘u‘l; !
o ‘ y _I—I_nu' ( f ) !
I L) £V
J _ 2% H f
Or & _.I‘%",E_}X‘Zﬁxf—h

2u : .
= 57 X .constant,
M ' v

' prov'id'i‘ng'H is remsohabh-r'cohstaht In Adelie Land, the value of H varied considerably

for each determination, so that the mean value of H Whlch obtained during each

experiment.was used in computing final scale values.

To determine e, analogous operations w ere performed with D and V variometers..

| First, the D system was deflected by placmg the deflecting magnet north, north end
_east; north, north end west; 8., E.; 8., W. ~ Then, on the V variometer the deflector

was placed north, north end up; north, north end down; 8., down; 8., up.. Finally . ‘

the deflections of I} were repeated in order that the mean of the D and V deflectiong
should apply as nearly as possible to the same mean value of ‘magnetic- force.
In this case, the broadsule on’ posmlon was uqed in deﬂectmg each suspended

systeni. ’
Then by similar reasoning as for H, -

) 'Qy. - H . f .

€, : 2 X o X f—_‘—h

2
= 2 - X constant

whlch constant,. as before, depends on the 1nva11ableness of H For determmatlon

of ¢, as-for ¢, the actual H ruling durlng the experiment was scaled from the magneto-

gram and used in the final uomputatlon - . )
o The apparatus provided for the making of dcﬂectmn experlmcnts w1th the
variometers was not the best for the conditions of low temperature and high, wind

that prevaﬂed In the Antarctic, fingers were much less sensitive and nimble; than’

in lower latltudea, whlch fact, combined with the permstent forming of Ice. crysbals
“on the deflection bars and supporting standards, rendered it difficult to place the
deflecting magnet at the several distances and positions without, jarring the suspended

system.. This difficulty was greatest with the V instrument, which, on account of its
being’ farthest from the illuminating lamp, was most liable to frosting and, at the same -

time, was most susceptible to shocks.

Bt
“a
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LN

For Antarctic ‘work, at least, if not for all magnetograph statlons, 1t seems

‘desirable that apparatus for carrymg the deflecting magnet should be mdependent

of the variometers and even’of any supporting- frame - for the vanometers In any

case the apparatus should be substantial.

Constant.

'In Table VIII are given the means of the double deflections obtained with the
different instruments for several ‘of the periods during which the seale value remained

From these figures it will be observed that the deﬂectmg ‘magnet weakened

appreciably between May and December, but the abrupt change between December,
1922, "and the followmg yedr is due to a different deﬂectmg magnet havmg been used
after December a

TABLE VIII

‘

Scale Value. Deflections.

Position of ‘

Mean Double Deflection. -

Change in Force.

Seale | ‘. -
11:1121:11.;1' Deflecting : . ‘ V;?uz ' '« Date. :
’ Magnet. 15 cm. } 20 em. | 25em. | 15 em. |° 20 ém. | .25 cm. Used. -
mm. mm. mim. he h'd Y

D L Enden ] ..l i81-0 1 920 1-82 ' o
H S 769 1 392 | L. 298 152 | 3-89y } May, 1912.
D ...| Beoadzide | ... 91751 465 T R S 1.82°7 ‘

, - 9
Vol a e e 2745 | 156 | ... “166 | 82.| 605y “»}Ma-"m"
D » 2217 | 914 456 | ] 1Ry 1
v . 1303 | 487 | 228 466 163 o4 | 385y jJ“ne’ 1912':;

N . 0 A M- - K

D ..|[Eodon .| ... 19591 | 8216 | e - e | el | 18 _.1Juh tn
H e 45:26 | 2206 | ... 291 148 | 672y '|f Nov., 1912,
B .| Broadside | ... 8845 1 4446 | ..., e : - . 182  Sept. to
v N 21:90 | 1007 |- ... 162 | 7719 | TACy | fDec, 19120
D .. Endon . . 120:00 | 6043 | L e | 182" March to
H ] e 42:57 {2175 | ...l 198 100 4-G0y Jure, 1913
D ..} Broadside | "...... G005 | 3028 | L | e | 182 3 Apzil-May,
v N 1923 | 930 | ... 12 55 | 55y - |f 101s.

same with' cach varlometer and no. correctlon for °

7. DISTRIBDTION CoETFICIENTS..
. In the D and H variometors the suspended Thagnet syctems were: identical,
whlle the deﬂectmg magnet also was identical with the D and H magnets Hence: the .
monient’ a,ctmg on H and D suspended magnets due to the deflecting magnet was the =

dlstrlbuhon " weas. required.

In the casé of the V' varlometer however, the dimensiohs of the suspehdod'
syst,em were considerably greater than those of the deﬂeetmg magnet. = Corrections,
therefore ‘required to be applied to the V scale values determined; to allow for the'»‘-'
unequal interaction of ‘the deﬂectmg ma,énet and the D and "V systems, rcsrectlvely '
JTo arrive at. the’ sign and. magmtude of t}m GOlIe(‘hOl] the dimensioni c:f {hr meghets
amployed. were considered.
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Thug if 2l = the effective length o_l deflecting magnet,

bl ,;1 m’ FC I TTTY S Y S VRN FRREEEA
2l 5 ,’ nlldgnet system

_2%”' . aL' :!)“ ?:Al" \ KL
d = deﬂeetmn dlstanee. ' ‘

=l

K

privd

i

. . o
. s 2l . o
P LT w T L T TR Gatet [rribn e Doy

bt B LT d
e . i

Flg 18—D|agram for Dlscussmn of Dlstmhuhon Coefﬂcnent ¥

bhen with the V variometer as. shown in fig. 18, the force on the V magnet m the
dlreotlon of its length is zero. The forte aotmg on + /.1, downwards is ‘

| b {(d + P L -
and on — u upwards is 3 o

" 1
21k AT T +z2}m

The resultant couple

2 e ll + :
1 [{ l/)g l '112}5/2 {(d l l/)z l2}3/2] .
MM’

3 1
[1 + de (4 I’z — 12)] omitting h]gher powers of : 7 dg

From the above it will be noted that if the V suspended magnet is longer than the
D magnet the eorrectlon to be apphed 13 sueh as to increase the observed \A soale value.

The d dlmensmns of the several magnets were as under. i —
D and H suspended and deﬂeotmg magnet ... 24 mm. overall.

Assumed effective length oo 19 mm, (= 2 1),
Vv susPended magnet . e e 66 mm overall
Assumed eﬂeetwe length .. e e p.s mm, ( = 2 [ ) ’
Wlth these d1men81ons the oouple aetmg on the suveral systems 15—
T At 20 em At 25 ¢

: MM’ . MM’
Hand D ... .. 101 g 10065 7
. ’ - BIM” a - MM”
A P 4 U -d—3— 1'0():) ET

. 80 that although the change in force is the same at the centres of both lnstruments the
_ couple causing the deﬂeetlon of the V system is grea.ter than that deﬂeetmg the D system

Satot

by 9-0 per cerit. and 5- 8 per cent respectlvely

Therefore the V ‘scale valies as deternnned from the deflection experlments
were 1ncreased hy these pereentages *

*Nore.—It has been pointed out by Dr. Chree that as the second power term in the above cxpansiorn. amounts’ to

9 per cent, and. § per cent., the fourth power term is unlikely t6 be negligible.” " Infact, it beeomes 1+3 pet'cent. snd 03 ‘per

cent: respectwely, but, in view of the order of the :meertmntlos mtroducod bv other ca.uscs. thc- molusmn f this terml “_O‘llld
glve only a'semblance-of greater adéuracy.. © © 0 .00 S WAR oA bt ot Vil

‘In view' of the magnitde of these correction factors end of the fa.ct they are ]m.sed on an assumption of the pole

. dlstances of the various ms.gnets, it will be obvxous that such a method for determmetlon of sca.le" values, mvolvmg as'it’ .

ions' should- bo made by mcans
Yo ICTERE S WIS

doed' a large ** distribution coéfficient,” cannot be regarded as satisfactory. The deflec
of a strong magnet at distances sufﬁeu‘ntlv great to obviate any necessity for a distribitinn censta

4 Ted]

t“

95
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8. VERTICAT Foe SCALE VALULS :

Table IX shows ths {ralues dét'ei'i‘n‘med for' & both uncorrected for “ dis-
tribution ** arid correoted a4 iwell 4s the value i 2 ddopted and the perlod for which
this value wis used As: Was mevrtable, ddhﬁ‘g the early stages fairly frequent
ad]ustments to the mstruments were rendeled necessary by both the chmatlc and
. magnetic conditions. T order to adgust the v varlometerlfor either sca.le or base-
~ line value,.it was necessary to ha,ndle the ma,gnet system with thé ﬁngers and alter the
position of ]oekey welghts Durmg th1s operatlon it Was 1mposs1ble to prevent
formation of some smill amount of ice on the suspentled system 50 that it was not
until sone tIme afterwards (usually twenty four hours to several days) When this
ice had evaporated that the trib biase- lifie or scale value cime mto aetlon. Thus the

1l iy

portion of the V tiice 1111med1ately followmg Sich ad]ustment Was unrellable _

All the chﬁnées il g, durmg 1912 were eonsequent o mampulatlon 6f the magnet
system. The freiilieney of thesé was brought about partly by the mexperlenee of the
magnetician, pfu‘tly by 1n~appree1at10n of £he requlrements for Such hlgh iagnetic
“latitudes,” and partly by. general expedltlonary and Antaretlc Gonditions.

TABLE IX.

“

o~ Vemcal Force Scale Values.
' . Seale Valﬁgﬁ' Dotermined,
L . et Sca.Ie Pv‘enod\
Date. . Uncorrected. Corredted. Values for which -
: S Adopted. Used.
=206, |r= 25cm. 5= 20{6&&; FZ2%bm | - N
* 1919 0 Yoo .Y ,'?‘t; Yo 19]2 l
April  9:.| 4-40 4-34 451 4-40 R Apm i
April 7.0 575 5-"9 5-89 5-88 57 to
Apnl 22...] sl 566 eeerenl 5-7b A oae o s
o . . 4[| April22 1h
April 25...] . 246 2:25 2:52 2-28 2-36 to -
- v . i . Aprﬂ 25 8 ht
Aprit 25 4-44 455 | ..l o .8
I L Li . . BEREE 4‘4.0 ,s,"\- J'
Miy 2| 384 4-48 394 4-55
May 17..] 564 | ... 615 | e wr, (| Miy
» 1‘4» wy - Y Vi I’?,\.‘,j}v AR 6‘ 5 < -‘:i ’
May 0. 5ih | B8 | 598 o Jis
June 15... 310 $2l | 398 o [ | JunE
Jike 94 © 968 ) 122 315 3385 2| . £0,
July L. 298 L 315 - du
July 4. ( 7.28 771 w [
e b . . . 783 <f . &
July 13..] 692 6:01 7i55 7:32 &
' ' B B g
o S 20 { i
July 13..! 506 600 551 6-35 bt R
: S \ L (1 3y 6 24
Favy [EAN T £, i L g 3-64 3 ,,‘h) Ha gk
July 22..| 33 347 3-60 3 67 : July 22 h
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TABLE- IX—contmued

N

[ Vemcal Force Scale Values—-contmued

. . ' Scale Values Determined. |
] : : Scale . Period
Date. Uncorrected. © Corrected, - Values for which
) -7 Adopted-. . Used,
r=20cm. |7r=20cm, |7r= 20 cm. |r= 25cm,
1912, ey v o ) v » 1912. .
© July-. 23 579 577 6-31 611 v July 22 ~ 8L
July | 25 5-80 5-25 6-32 - 556 (?) _ -
Aug, 11. 5-90 6-17 - 643 6-54 6-40 to
Anrr. 19 595 6-41 6-48 6-79 -
Aug. 28 599 6-03 653 6-38 Co JAug. 30 8h,
Sept. 2 S 678 6-74 740 .| T13 . Aug, 30 8h.
Sept. 19 9-12 927 | 994 1 981 T
Oct. - -6 6-92 7-63 7-54 7-97 :
Oct. 15 667 6-98 7-27 7-39 7-40 to .
Oct. . 18 |- 689 6-57 7-51 6-95 - .
Qct. 30 7-18 7-44 784 ° 787 .
Nov. 8. 6-62 " 664 121 . T03 | Jan. 13 3 h.
1913. ) ) : ' ) ' 1913,
Jan. 13 . BTT 5-83 ‘630 6-17 Jan. 13 3 h,
Jan. 24 6-38 7-10 695 [ 752 J'
* Feb., 14 6-06 - 557 661 ° 590 680
Feb. 15 5:57 5-92 6-07 6-26 to
- Feb. 28 | 699 7-08 762 7:50 ’ 1 B
Mar. - 16| * 6-46 6-69 © 705 7-08 i | Mar, 24 * 8 h.
Mar. 30 474 412 517 43()(?) - {1 Mar. 2¢ 8b,
April 13 527 494 | 575 5-23 - l
May 1 4-90 - 509 5-35 5-39- 545 to
CMay 19 516 | 514 563 B44 I ,
June 10 ;| 501 |- 508 | 546 | 537 : L‘June 13 . 3h,
June 24 | 474 . | 516 517 5-46 - 530 { ta .
July 104 488 4-94 - 538 | 523 © L FJuly 256 2 h.
July 30|, 473 - 4-80 5-16 - 508 520 . to
Nov. - 8- 474 4-87 517 5-15 Nov. 3.

After 13th J anuary, 1913, the jockey weights of the V balance were not altered,
so that the obvious change in scale value between 16th and '80th March is rather
inexplicable. On 24th March an adjustment of the thermograph contained in the
V variometer was made, during which the V balance was disturbed and required to
be lifted in order to bring the recording spot to the right place on the drum. In the
absence of any other evidence to account for the change in ¢, it has been attributed
to the occasion of this adjustment,

On 13th June-it was found necessary to raise the V balance several times in
order to brmg the recordlng spot mto its normal position on the drum. From some
cause unknown, the V system at times would qulte abruptly move its trace several.
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‘millinietres across the maghetograny. It appeared as though some ‘state of strain .
was being overcome in a series of ]el‘lx& for which slowly eva,pomtmg ice crystals may
have been ‘responsible. '

. A similar cccurrence is accepted as th'e justiﬁcation for the other ghange on
25th July. ‘

It 18 questionable whether the. ohange credited to 13th June is not fictitious,
but, on the other hand, the determinations subsequent to10th July seem to substantiate
an alteration in e, hetween that date and 30th July. Even if the change on 13th
June be unreal, however, the error introduced is not large. »

One other item demands remaik, i.c., the detemnindtion of 19th September,
1912. No explanation of the high value for ¢, on that date has been elucidated, so
that in the absence of .any indication of. two changes (since ¢, appears unchanged
subsequently) this value has been omitted. ‘ :

, 9. Horrzontal Forcr § SCALE VALUES. :
In Table X are given the values: deteimined and adopted for- ¢ These ard '
“enunently satisfactory to the end of 1912, the only alterations taking place on' 22nd
April and 8th July, on which dates the H variometer was deliberately adjusted.- The
values determined during these peridds are a fair indication of the accuracy that might
be expected from any individual observation. As the total-range of twenty-two
ohservations is only 0-63 , the moean must be very little removed from the correct value.
From 8th December to 13th J anuary the H suspended magnet was not moving
freely ; in fact, it was definitely arrested mechanically. On 13th January the variometer
was opened up after attempts to release the system by disturbing it with an auxiliary
magnet had failed. The damping chamber was opened and the whole ecarefully
scrutinised, but the cause of the trouble was not discovered. However, on adjusting
the height of the suspended system and disturbing it mechanically, the magnet was
found to move freely again.” This incident is the only cause to which the change of
scale value from 6-72 to 5-24 can be asmgned '
" . The small change on 17th January is incidental to disturbing the H magnet
mechanically again, because it was moving sluggishly and appeared to be sticking.
The system was also adjusted shghtly for height. o .

On 26th January, the H instrument was slightly mdd]usted generally preparatory
to the magnetographs being talcen over by R. Bage.

The remaining changes in scale value have been assigned somewhat arbitrarily.
On 30th March, just prior to scale value experiments, the deflection bar was cleaned.
of ice, and as sonie change of scale value seemed definitely to have taken place between
16th and 30th and no other cause was recorded, or could be elucidated from the
magnetograms, the cHange was attributed to this cause, '

The changes of 1st, 12th, ‘and 24th June may well be fortuitous, or,. possibly

a temperature factor may have made itself apparent in the scdle value determmatlons
* 6624 K :
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© between March 'alid November. The temperature during the determinations on-30th
March was —10° in April —18°, in May —12-5°, in June --14-5°, in July —-17:5?,
and in November, —10°. Although the -single isolated determination in November
is insufficient to. establish this hypothesis, the fact that the value obtained on 3rd
November agrees very closely mth that on 30th March lends some support to this
view.

FollOwing on the consistent and satisfactory H scale values established for 1912;

those for 1913 are somewhat 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 during the sumimer the quartz

suspension may have loosened and slipped, which would account for the SthlxlIlg, and

at least In part for the change in scale value.

TABLE X,

Hbrizontal Force chle Valués;

_ Values- ‘ , 4 Values I8
. De_te;'nn.ned. " Seale Period . Determined. Scale Period
"+ Date. . - Values for which Date, [-——————— | Values for which
f‘= 20 r — 95 |Adopted.| Used. - =20 | re=25 Adopted. Used.
cm. cm. e, cm.
- 1912: Y Y Y 1912. 1913. Y ¥ Y 1913. ..
~Apnl 2| 613 609 | ° - Mar. 21 i Jan. 13 3 .
April 7 6-11 6-01 6-05 to Jan. 13 526 5-21 524 ’ .
i 5. i1 99 .
April 22 1 591 | ... April 22 1 k. Jan. 178 L
May 2| 371 M Jan. 24| 553 544 548 '

May 17| 391 | 379 5.89
May 30! 391 386 | Y
June 15 3-90 393 :

to Feb. 14| 479 | 489

[ ) Jan. 26'9 h.
Feb, 15 491 4-82 )

‘April 25 405 394 [ April 221 h.
J :
|
|

Jan. 269 h.

Juns 93 | 387 | 387 July 821 | Feb, 28| 407 | 495 | Y92 to :
“July 9! 661 653 July 82 L. || Mar. 16| 505 5-00 Mar. 30 8 h.
July 13 676 |- 6-69 : Mar. - 30 | 489 4-59 Mar. 30 8 h:

July 251 667 6-69 ) April 13 | 456 4 (;0 "

Aug. 11| 679 | 684 May 1| 462 | 4 © :
Aug. 28| 667 6-18 May 19| 463 4-_56. June 10 h.
Sept: 19| 671 | 661 | 6724| to : . June 10h.
Oct. 2| 668 673 | |- Juue 10| 456 454 4-55 '
Oct. 15| 1711 %669 : ' ' -

Oct.. 18| 6:66 | 680 June 12 0 h.

H
[
<

W 3t
- s
A — ‘—V—L\r—/og'ﬂr——’ Ny A A —

Jiune 24 8 h.

June 24 8 h.
to

Nov. 3

3
/

Nov. 8| 671 686 | Dee. 31 June 24| 448 | 450

_ . : July 19| 430 4-28
July 30| 451 4-43
Nov. 3| 472 407

B
(L]
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| , CHAPTER IV.
'ABSQLUTE OBSERVATIO.NS AND BASE-LINE VALUES.

1. ABSOLUTE Hur.

The Absolute Statlon was placed on top of a rock ridge, 171 feet south of the
Magnetograph House and 15 to 20 feet above it (See plan on page 31, and Plate VI,
fig. 2.) This site was selected hecause a gap in the rock with a fairly lg_svel surface
offered a suitable platform on which to set up the maghetometer 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 frequency or intensity. A hut was built from
odds and ends of - -timber left over from various building operations. This was 6 feet
square in the 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 !)
was secured with- copper hails. No iron whatever was used in the: construction and
special care was taken to femove all tools. In order to make the hut reasonably tighﬁ,‘
a complete lining of tarred paper was placed inside, every joint being carefully inade by
nailing on a wooden batten. This procedure proved very successful, and when snow -
packed round somewhat, very little wind came in other than at the door. It may be
‘ 're'nw,rked incidentally that this rather flimsy structure was ﬁrmly anchoigd as a
precautlon against bomg blown bodﬂy away by the hurricane w. md

The instrument tripod legs were set in dabs ' cut in the gnelssw rock w1th a
hammer and drill. Priot to the completmn of the hut, a number of observauons were
made for Latltude Ammuth a,nd LM.T. corr ection.

The main azimuth mark consisted of a- 3 in: x 2 in. timber, about 4 feet long,
‘round which & cairn of stones was built on top of a rock ridge 1,266 feet to the west.
Also a short-distance mark -for use at night and during heavy drift was established
6n a small rock prominence 144 feet to'the east. This mark consisted of a pointed piece
of 3 in. X 2 in. timber with a hole bored through and built round with & cairn. 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 unpossﬂole
to see it t]“rou(rh ﬂymg drift snow. '

lo enable the marl\q to be v1ewed small shdmg wooden doors were plaoed n,
the wa,lls of the hut.
2. LATITUDE.

Determinations of latitude. we_i:e made both at the Absolute Station and at the ‘
‘Winter Quarters hut, 770 feet further south, and using both the magnetometer theodolite
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and the Cary six-inch theodolite. Five ‘observations for latltude gave the following
results all reduced to the Absolute Station :— -

. . Latitude.
Date. Object. . : o Instrument.
: . (A)l)ser_ved.‘ "1 Circum.-DMer.
1912. _ e e :
Jan. 18 - .../ Sun T 67 007 - 67 007 Magnetometer No. 9.
Feb.” 5 ..[Sun .. 66 598 7. 67 000 | Magnetometer No. 9.
Feb. 8 ...] Sun 66 599 66 599 ‘Cary six-inch theodolite.
July 8 .. Antares - ... 66 597 66 599 | Cary six-inch theodolite.
1918, - - S :
Jan. 16 ... Sun 67 00-0 67 001 .| Cary sixinch theodolite. -

Accepted mean, 67° 0007 8.

Sinece the determination of 18th January, 1912, was' obvmu%Iy in error, it has'
been omltted from the accepted mean. ‘

- 3. AZIMUTH.,

As a result of tx%en@-four determinations of the azimuth of the. West Marlk,
each based on the mean of four settings on the sun, a final weighted mean value of
65° 54-9" west of south wasg accepted. The range of eighteen of, the determinations
was 5, and the total range 15'., '

IS

/
The corresponding ummth of the Hast Mark was accepted as 117° 29 8" east.

of south.
. 4. LONGITUDE.
Longztude was determined ﬁrst by the ship’s (S.Y. * Aurora”) chronometers
« both during the 1911-12 and 1812-13 cruises, and yielded a mean value of 142° 40-1" E.

Subsequently, during 1913, 2’ longitude definitely accurate within =+ 0-8 sec.
was determined by means of wircless time signals from Melbourne Obser vatory, in
con]unctlon with L.M.T. observations made by Bage with a transit telescope.  These
gave a value of 142° 40-025" 1. (9 hr. 30 min. 40- l secs. B. of Greenwich).

The closeness of these two values 1s remar cab]e but ¢ wnnot be regarded as other.
than a coincidence. The probable ‘error with ships’ chronometers, even though very.
specially cared for, is, under Antarctic- conditions, rathier of the order of + 10 secs
than of + 1-0'sec.

- 5 Tram. ‘ _

During the period of occupation a provisional longitude of 9 hrs. 30 mins. 294
secs. &, was used, and all chronometer corrections were based primarily on this value,
being corrected only in the final results to the actnal value of 9 hrs. 30 mins. 40 secs. 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
m_t_elj-qompar_lson_,book.. ..
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In order to check the chronometer rates and corrections to L:M.T., observations
for. L.M.T. werc. made as nearly as possible once a month. As these had to be carried

out in the open, and since, in addition to. low temperature, wind and drift were so .
constant, 1t was sometimes as long as six weeks or more before any ““ shots’ were

possible.- Then, on several occasions when the wind h‘ld abated to a normal stiff breeze,
‘the sky was too overcast, for stars to be seén.

The following- table, XI, gives the rates determined from L.M.T. observations

and finally adopted for the three best mean-time chronometers. "The final G.M. times
were . obtained from the means of these threc chronometers, but, from tlme to time,
checked Satlsm(,tonlv with the means of the rennlnlnﬂ three.

The probable absolute error in time on any occasion is not more than = 4 secs;

Tapry XI.
Standard Chronomeler Rates.

. 1912-13. : Loseby 102,‘ Barraud 921. | Casseres 655. | Fletcher 3609, % °
‘ Feb., 13-Mar. 21 fe | — 438 4+ 071 | — 067 - 584
. ' (stopped)
Mar, 21-May 26- - .. el — 338 -+ 0650 = 0761 44324
May - 26-July 8 PUTER B + 0-644 — O-Bl4" | - 4588
July  8-Aug. 11 .o el e -+ 0600 — 0771 -L o419
Aug. . 11-Sept. 25 ORI B 4,000% | — 0769 | --4-400.
. Sept. 23-Nov. 8 B -~ 0-877 — 1091 | 4 4-320
Nov. 8-Jan. 14 -+ 0675 - 1-190 - 4-803

Note—-+ ve signifies o losing, and — ve a gaining rate.

i SUJTAmLITY 01 ABSOLDTE STATION.

It was, of course, essential that the Absolute Station be within casy dlstance‘

of both the’ magnetovrmph and the living quarters.  On the other ‘hand, it was desirable
that the vicinity be as free a5 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 declinations determined at field stations

‘as 8ot out in the map on page 37 show that the normal dechnamon 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 was on ice and probably several hundred feet from the nearest rock. Concerning

~station C, the observer’s notes on the locahty remark that small veins of magne’mte
occurred in that vicinity.

‘ Determinations of declination at stations A VB, and C gave about 6°W., 1° W
and 5° . respectively, and of Horizontal Force -0308 and -0307 for A and B The

variance between the latter two stations in TI. F. is therefore onlyO 3 t0.0-4 per cent.,
which js not large

A
B
L
f3 °
s
r
iy

P
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Tt had béen',hoped that the sea would freeze ovet for a cohsiderable distance
off:shore, so that a check station could be occupied on sea-ice, but. the wind was so
constant that, despite 60° of fro'st{ the sea never froze over sufficiently to permit of
going half a mile out. | | '

In order to ascertain whethier there was any difference- between the magnetic
conditions existing at the Absolute Hut and the Magnetograph House; a determination
of H. . was made in the latter shortly prior to its completion. Thig gave a value of
"03105; which appears to be in general agreement with values determined at the Absolute
Hut. Tt may, therefore, be fairly concluded that there is little difference, between the
Magnetomaph and Absolute Stations, so that variations recorded at the one apply to
the other within the limits of observational error.

: 7. ABSOLUTE OBSERVATIONS &o.

Since several “ term days ” fell due before the magnetographs were set up and
in runnmg order, these were kept by visual observations of D with the magnetometer
in the Abso_,lute, Hut. After the end of March, routine absolute observations were
Instituted;

~ Following on several unsuccess{ul :md doubtfully successful ‘attempts, it was

“soon realised that satisfactory observations were only posmble dunng certain hours

of the day, and these imostly towards hight or early morning. * Even a casual considera-
tion of the magnetograms showed that during the greater part of the twenty-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 portlon of this perlod was
Liable to special dlsturbances agcompanying aurors, :

Hence the major part of the work had to be done at night with a,ll the attendant
dlscomfort and dlfﬁculty of darkness added to the inevitable trjals of Antarctic
condltlons :

Since the period of actual observation exclusive of prepa;rati‘on_s of person an&_
instrument amounted, under good conditions, to more than an hour for mziénétometei:
work, and from two and a half to four hours for dip-circle sets, the complete observations

-were carried out in two parts. “Further, on account of the difficulty first of setting

on the marks in darkness or drift, and, secondly, in selecting a sufficiently steady: period
to.secure satisfactory magnet readings, Declination sets were obtained when one could,
rather than when one, would. :

-In preparing. fOIﬁ Absolute Observations, a visit:wa-s' 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 i progress. . : 4

Preparations for observations which comprised dressing in outdoor clothes,
ﬁ]_ldih g onféf_s way actoss the slippery snow and ice slopes, ‘clo'nsulting the magnetograph,
clearing snow from the Absolute Hut, carrying in and setting up. the instrument, “and,

 if necessary, putting a light on the mark required at least .one to two hours, depending -

on the time of day and the state of the weather; while the deaung up.and: stowing of
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gear afterwards would take another lisiir: H'en‘c.e' as it was impracticable to heat the
‘Absolute Hut, and much of the manipulation had to be carried out with bare fingers,
the taking of absolute obsefvations constituted a somewhat arduois task.

Duung observations; all spare magnets were placed about 10 yards to the north
of the hut, and the movmg in and out in the high wind and thick dnftmg snow Was an
_ unenviable occupation. : :

“The results of thé Absolute Observations aré given in Tablé' X1I, ihile Tabie
XIII gives the values at the séveral stations B and C, prevmusly descrlbeél and a.t
the Magnetograph House

. 'TABLE XII:
Obsérvational Results.
Absolute Hut (Station A)—Cape Denison,- Adehe Land
Latltude, 67° 00°07 S Longltudc, 149° 40:0/ E,

Declination. ' . Inglindtidh. JHoilzontal Tntensity. Instrufhents: | ‘

Date: - — |- : : S obe'r

' Local Mean Time. Vilue. LT, Vatite. LALT. Value. | Magnet. i, | Mag'f. | Dip-Circle. '
1912, | b h. h [° ho . ho | ° 7 ‘h. h |- T ‘ :
Feb, 20 [ 151 .. . | 6267TW.| .o ! 161 ... | ‘03073 | 46312 | 9 . ENW
Mii. 28 | .. RITTUTN I -5 R 1285 ... | 03098 78 12 | ENW
April 11123, Is1 .. |[6202W.] ... 16:5; 18-2| 03126 9 . LNW
Apiil 61158 ... .. |6062W.| ... 171 ... | -03118 9. ENW
April 0. i e 1178 ... 196 ... .|. -03106 178 . ENW
April 13| 169, 173 ... [ 5 487W.| ... faee 180; 19-3] -03058 9. .LNW
April 17 s | e Td ... T6 ... | -03129 78 ENW
Aprl 20 | 17:0 ... ... |6005W.| ... 174, 17-7| -03006 9 . ENW
Apal 20| e e 60 ... | 03108 9. 1 ENW
Aprit 24 | 154, 165 ... | 6 050W.| .. 17-3, 19-1| -03112 9 | e ENW
Apiit 20| 157 .. .. |6 196W.] 200 . 173 ... | -03121 9 | 17812 | ENW
May 3 e | 160 162 ... | 03120 778 | 17812 | ENW
May 4] 160 6 170 W.| . i | e, 9 |- | ENW
May - 7 157 6 16:3 WY 9 - ENW
My 9| 79 6 47T W 03115 9. e ENW
Mayl 12l 155 .. .. [52TTW| i | PR SO Co0 e | ENWO
May 13| e | e 69 .. | 8T2L68. T2 .. | -0312¢ s | 17812 | ENW
May 16| 162 ... L [ 6134 Wi s | e | e R . I I ENW
May 18, i | e B 162, 17:4|. 03116 9 | e ENW
Miy 21154 ... o |6 287TW.| rn | s | i bl | s 9 | s | ENW
May 24 e ienree O 89 112 .., | 03007 | ... 78 ENW
May 26| 145 .. .. [6203W.| . | SVOVR R e | e Sl ENW
Miy: 27 | M6 ... ... | 6186 . | s 154, 16-4| 03120 | 45926 .| 9 | ‘... | ENW
Moy 81| eevvirnnnns e 200 ... | 872158 214 ... | -03000 | ...... | 17§ | 17812 | ENW |
May 810183 . oL [ 6264 W] cie |- | e [ | e U R T IO . | ENWY
Jine 7(169 ... .. |60TTW.] 159 .. | ST 1048 | e | e | e 9 | B12 | ENW
Jane 8| ... e T 221 ... | -03133 | 43636 | 9 | ....a.| ENW
Juié 12| 186 .. .. |6 16SW. U O 16:2, 17-51.-03114 | 45000 |. 0 | ... ENW
Juag 13| ... STUTUE . 87 2128 162 ... | -03723"| ...... | 118 | 17812 | ENW
Jufe 18188 .. ... |6 21:8W: freerenen | 166, 17-8} 03112 | 45880 |. 9 | s ENW
Juie 22 | 177 .. .. |6 3’1-0&‘1‘& ................................. 9 | i | ENW
Juig, 28 | cvveveee |4 il . 87 2098.§ 185 ... | -03098 | ... .78 | 17812 | ENW
Juig- 28 [ 187 ... . 6 97, QW i B 160, 1741 03138 | 45876 | 9. | s ENW
July 20180 .. . [63L0W.] . b ool o o | e B T T ENW
July '3 RV F e | 66, [ 872038 68 .. | 03202 ... | 178 | 17812 | ENW

%
W
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TapLE XIT-—continued.

Declination. Inclination. - Hoiizontal Intensity. “Instrumients.
Date. -~ J— —| 0bs'r.
Local Mean Time. YVauluc. COLAMsR. Valuc. L.ALT. \ Value. | Magnet. m.Mag’r. | Dip-Circle.

. s o

1612, h. h. h.{e h. h ° v h.  h T
July- 9| 71 G I8SW.| ......... 59 .. | -03128 1 45843 0 . ENW
July © 10 | 173 6,300 W0 e | e, 155, 164 03117 | 458-20 0 | L ENW
July 14| 175 6 28TW. |, oo, e | e T o | e N S T O ENW
July 15| e [ e 6d 87 21.08.| 65 .. | 03193 78 | 17812 | ENW
July 17| s e 159 87 2158, 161 03105 78 17812 | ENW
July 20 SO S IO 152, 16-5| 03100 | 45853 9 0 e ENW
July 21| 184 6 20 LW | e | e, 16:3, 17-2] 03106 | 43813 (LI R ENW
July 26| 14-9 G 30-2W.| 16:G ... |87 22880 oon | e | g | 17812 | BNW
July 26| e | e 03165 | . ovn. 78 | e BENW
CJuly 284171 .. 6 352\ 03162 | 43870 9 [ s ENW
Ange 4l s | e 03102 | ... s | 17812 | ENW
Aug. 6 (149,156 ... | 67494 W. 02029 | 46214 L ENW
Aug. 7| 168 16 486 W. 03004 | 457-42 I BNW
Aug. 13 | L46 G 276 W. 03108 | 45812 9 [ ENW
Aug. 14| 7¢ C B BEIW i | s b s e e, 9 | e 1NAY
Aug. 15| e | e 03115 | i B8 | 1is12 | ENW
Ang, 24| Lo ] e 04078 9 ENW
Aug.. 25 6182 W\ e | ateee | i 1 9’ - ENW
Aug. 26 4-3099 78 | 17812 | BRW
Aug. 27 P B s A UUReu RN 178 | aeenns LENW
Auvg. 20 6185 W.| v | e | e | e LU 1 ENW
Auz. 3 6 I00W. i b e | |l 9 [ e ENW
Sept. 2 6 209W i ] e | s L e | 9 | e ENW
Sept. 3 | 6544 W[ 184, 18T] BT 21:68.] 6.0, 82 | 03126 | 45002 | 9 | 1781278 ENW
Sept. 3 O (OO TTTI RO 18-6 03105 | ol b2 S R ENW
Sept” 17 | 161 6 I30W.| w7 e 16-7 03104 | 45767 T ENW
Sept. 18| 83 6 33-11W.| 161 87 2468.| 77 08085 | 45308 9 | 1781278] ENW
Sept. 18, s e | e | v, 162 03048 | ... Lolms | ENW
Sipt. 27 | 178 . 8266 W.| oo | e 190 03111 | 457-82 9 e ENVY
“Sept. 28| 57 6 40-2W. 51 03117 | 458-00 [ R ENW
Sept. 29 SSTSUPTRORE S 20 .. | 03106 | ... w8 |- 1781278| ENW
Oct. 9189 6 021 W 57, GO 03109 | 459-10 9 1781278 | ENW
Oct. 9|  cooeeeien | 221 ... | -03999 ¥ 2 J ENW
Oct. 16.| 164 ... 6 125 W 17-2 190 -03092 I ENW
Oct. 18| 535. THOW.| s | e | 9 | e ENW
" QOct. 21 148 6 21-7 W. 168 03104 4 1781278 | W&H
Oct. 20| oo |, 23-2 03130 | e 78 | . ENW
Oct.  26.[ 164 5 546V 191 ... | 03108 [ ... 0.1 e WHH
Oct. 2871 2-8, 59 G 53-8W. 3 51| 03120 45771 9 1 LENW
Oct. 29[ oon | e 22.; B3103 | e 78 1781278 | ENW
Oct. 30.| 159 | 6 19e W, 179 03110 | 459-22 N WHH
Nov. 4 20-6 e | 633w 213 . 03148 | ... 9 | WHH
Nov. 6!  .eenn.. G4, 710 -03086 1 ......... O | . ENW
Nov. T e, 28 . V3120 | . 7S 1781278 | ENW
Nov. 20+ 207, 237 ... | 6 306 W. 226, 03109 | 45842 | .9 WHH
Nov., 22.1 .06 . - G 247 W. R -03103 459-11 Q.| s ' WHIH
Dee. 1 204 N SRR 20-9 08108 [ e 9. e, 4 WHH
Dee. 4|19 .6 2T ow. 20+0 03004 | 1 L I WHH
Dee. 11 20-4 L 6EAEBW e | 214 03090 | | 456-44 ) WHH
Dee. 13| 07 e esw] oL | 17 . 03135 | 45701 I T O, WHH
Dee. 22 | 20-2 622w ] e | BT R T 9. L. WHH
Dee 20 i v | i | L] 2009 03196 | 45800 | .9l L. WHH
Pee.. 81 07 ... L G BLAW. | e v e : SO e, WHH

i
{ .



-

TERRESTRIAT MAGNETTS,

- TapLy XIL.—continued.

81

DNaclination.

L Inclination. Horizantal Intensity. Fustruments, )
Date. - - —_— - _. Qbs'r,
Tocal Mean Time, } - Value. LR, Value. s LA value, | Magnet'‘m’” | Mag'r. | DipsCircle.

1913, h.  h. ho [° 7 h. h e . h r . )
Jan. 5] 07 GAEBW. | s | e | e e | e 9 1 WHH
Jan. 7| 200 GOIIWo] i | e 2140 03006 | ... e 9’ WHEH
Jan. " 13 | 231 G4 W | s | 23.9 ... | -03113.| 45802 9 WHH
Jan. 19 | 210 DAL W s | e, 217, 210 03127 | 457-85 9 ENW
Jan, 23 174 o | S H0EW e | 180 ... | 03101 | 459-70 | 9 W&B
Jav. 26| 172,225 .. [ G16G3W.| g | e 216 3100 | 458419 0 W&B -
Feb. 51174 G133 W, I U EOURTOUR RSO : 9 ENW
Feb, 16| 212 TABOW. | cvveeee | eevieee | ivieee | e 9 RB
Feb. 17 | 2046 6 308Wo| v | e .ol 03099 9 | e RB
Feb, 23| 174 A35TW. | i | e | RUUUUE R 9§ e 2B
Teb, 271171 GA33Wo | s | e 179 03103 | 459-92 9 | e . RB
Mar. 7| 194 6 3L0W. L e ] e 205 -03085 | . 458-90 9 | e, RB
Mar. 20! 160 GIGTW. | e | i ITRRVOPEE BRUP RN 9 | e RB
Mar. 210 16:0, 185 .. | 6 126W. | oeern | reeenens 19:6 BO0S | 45852 9 | e RB

© Mar. 29| 186 OBOARS WL s 196 03099 4538-93 9 RB
April 5 210 7 082 . Horreenns 21-8 03100 | 45812 9 BB
April 14 ] 158 TISBW.| eerenns 16-8 03064 | 45662 9 KB
April 19| 166 643 2W. | s | e 175 02085 | 45861 9 RB
April 253 | 199 G394 W. | coreerns 2046 ... | ‘03081 | 457-42 9 .RB
April 26 | 170, 199 G 4TBW. | e 176, 19-1] -03085 | 457-56 T RB
May 3| 161 6366 W.| i 173 ... | 03087 | 45734 9 | e RB
S May 15| 165 .. G A dWo| e | e 173 103083 | 45664 9 | s RB
May 23| 160 B 405 W | e | e 16-7 -03090 | 457-30 9 | . RB
May 3U) 153 6 AT Wo| e | i | e e [ e 9 | e RB
June 4| 167 637T0W L s ] s ] e | e ] D, 9 | | RB
June 6| 173 G525 W, | veeens 180 03071 | 45808 9 RB
June 15 | 21-2 TOLAW. | v | v L i | e | e 9 RB
June 16151 GB0TW.| s | L | e | N RB
June 17 | 17-1 8 HEOW.| i, 178 -03079 9 .RB
June 26 | 170 TOBTW. | i | e | e | e | e 9 - RB
June 27§ 194 6 583W. s e 03080 | 45774 9 | e " RB
July -6 212 6538 W. | e | 2 03000 | 45712 | 9 | ... RB
July 13| 169 T4 MU OO IR SVUOIUORY EURVOPN IR 9 [ ... . RB.
July 14} 209 6H0:2W.| e | et { 215, 220| 03007 | 45804 I RB
WJuly 281163 6ALOW | s [ 170 ... | 03087 | 45748 | .9 RB
Aug. 6170 B 4T9W. [ e [PPSR P IR 9 RB
‘Aug. 7| 169 6 535 W | e, 178 . 03071 | 45780 | 9 BB -
Oct. 30 |17+ 643 Wl L P I I 0 . RB
Nov. 1] 168 | 6207 W, e 17-4 03058 | 45700 <9 RB
‘Nov., 3180 .. 0 405 W. | vvererens 1877 03040 | 477-28 9 BB

this number.

8. DISCDSDION OF THE ABSOLUTE OBSERNTIOVS

All ObSEI‘VﬂthHa were carried out as described on page 2 22, excopt tha,b nmgneto-
meter and dip-circle sots w ere rarely obtamcd on the-same day.

Declination rcsults recorded in' Table XII eou‘chond to ecither elght readings
of the magnet only, as detailed under a2 or a6 on page 22, ot to’a full set of twice

"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 arc indicated by two ent.nes for
each of WhlGh is the mean tnne :of a half set.-. B

L.M.T.,

*(624—L

R

.
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[

For all observations to 4th November, 1912, and for those on.3rd, 15th, and
23rd’ May, 1913, the fine bronze rlbbon mtended for the purpose was used in the
magnetometer With - thls suspensmn, an error of 1° in determlnmg the plane of

detorsion would. lead to an error of 0:6" in the resulting D.

" For the remaining observations, bedause constant breakages hed s0 reduced
the stoe]xs of light fibre, the heavy ribbon normally intended for use in inertia experi-
ments only, had to be used and, with this suspensmn an error of 1°1n detorsmmng

‘ Would 1ntroduee an errgr of 3:0" in D,

- The observations subsequent to 4th Novembe] therefore, are- mostly of a lowcr

order of accuracy than those preceding that date, both because of the necessity for,

using - the- heavy suspension, and also hecause the observers were less experienced.
This aspect is discussed more fu]ly later when dealing W1th base-lines.

The Horizonlgl Ifntensvty values recorded in full type are the values resulting
from either a tull double set with magnetometer, as described on page 92,  paragraphs

@2, 3; 4, and 5, or a half seb. consisting of one set of oscillations and one, set of
deﬂeetlons only In the table where the value is the. mean ofa eomplete doubIe set -

......

' ‘.mean tlme of a half set only

”

The moment of the magnet, “m,” as deduced from each determma,tlon of His
glven ‘and the amount by which it differs from the average value is a fair indication
nf the, rehablhby of mdlwdual observatlons It will be, noted that there ‘wag an
appreclmble though small ageing ot the magnet amounting to about 095 per gent.

- per annum average. - However, there. appeﬂ,rs to have been a rapid ageing ‘between

\iarch and June, 1912, probably resulting from the unusual changes of temperatute.,

- The resulting H base-line values, which are discussed later, indicate. by. their
eon51stency in 1913 that the accuracy of H determingtions was. not semously affected
by the use of heavy: :suspension riblon. Thls 18, qulte understandmble and; compatlble
with tant of aceuraCy in D, since, defléctions bemg made. on, both sidés of the plane

‘of detorsmn, any errotr.in, detelmnntlon of the latter W111 become. ehmmated

_The values of I, recorded in ifaligs, were. obtained by combmmg the. total
mtens1ty determined, with the dip- -cizcle with the value of the dip secured: at the same’
observa.tlon The time 1ecorded is the LM.T. of the. 1ntellslty ObSGI‘V&tlon Whlch
usually agreed very closely ‘with the LM.T. of dip experimients,

Inclmamon was obtained with either two or four needles, as mdlcated 111 the

-table by 12.or 1278, following the. number of the, dip-circle, 178,

In Table XTII the -values of the dip. obtained with.the individual’ needles are

. given, Fron this, table it will be seen that the maximum, range. for two,or. foux needles
. during any set of: observamone was, 15/, Whleh QCCUTS: twme whﬂe the mean, ranoe for
.all the sets, was 0:75: '

" As both circles had: to ‘be abandoned: during sledging, act1v1t1es of the, 19]2*133

. summer, no determinations of 1nchnat10n were made.after . 7th Novcmber 19112
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TapLe XIIL: !

) Values of Inclination from Individual Needles.
Absolite Hit, Cape Denison, Adelie Land.
" Date. LALT. Nebdle | Inclination. Mean.
S. S,
1912. h. ) e ! ° !
Mar. 28 181 1 87 228 . [\ . :
. 181 -9 g 230 -|f - 57 229
April 9 - - 17-8 1 87 220
17-8 2 87 90T, . 87 214
Aprit 17 7-4 -1 87 204 .
g T4 % 87 192 81 -19:3
April 29 19-9 1 &7 210 )
:20.()‘ p) - 87, 222 87 .21-6
May 3 16:0 I 87 922
o 16:0 2 81 218 8T 220
May 13 69 1. 87 920 \ :
; Y 69 5 87 219 .87 21
May 24, 89 1 87, 22-3
. . . 9.0 2 87 208 - 87 21-6
May 31 210 1 | 87.214 5
C 211 2 | 81 216 87 215
Fiile . T 158 1 87 201
159 o) 87 189 8 195
June 13 161 1 87 214 : :
RO 161 $) 87 210 8 2L
Jihe 28 184 i 87 924 o
e 183 9° 87 914 812149
uly & 66| L | 8T 2la o gia
July 15 - 64 N 87 214 - :
C 63 2 8T 207 - 87T 210,
CFuy 17 159 1 87 216 S
T 159 9 81 914 87. 215
July 26 .. 16-6, 1 87 - 234 o
S 166 & 87 399 8 223
Kug.. 4 159 1 87 2924 e
159 2 87 214 87 219
Avg. 15 163 1| 87 21d N
Adg. 26 . 1165 1 8T 229 .
- t 165 o s7 22t | f 87 222
Sept. 3 b oN - 1'8'3 1‘ 87 22'2 ﬂ\ ’ .
' ' 184 9 YA S N (R
187 7 87 214 e 87- 216
. 187 8 87 213 |J ’
* Sept. 18 1641 1 87 25t |y
' T167] 2 ST 90T | L. on ips
. 617 | s ows [ ST 240
. 161 .8 81 ot | f
Sept. 29 0%:9 1 81 218 |,
039 9 L B T | (N
a 02:0- T g7 920, | ST 2T
- ogo | 8. | s o2tz |
oty 9 29-G¢ 1 87 220° " ) ',
: 9550, 2 8T 2l [l g 4
o 22,0, 71 st ek | 87 204
: 22:0" 8 g1 ont ) -
FRE. \ e - - e R DUV A \/ -

S5
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AUSTRALASIAN"ANTARCTIC: EXPEDITION,

TasLE . XTI1-—continued.

Date. - i;.hf.TT ~: - l\';re(;llc ,-Inul_In,glA;ioxl-i Mcan,
"8, S
. 1912, h. °o N
Oct. 21 22-8 1 g7 212
. o228 2 - 87 20-8 L on.
;93 7 8T 9204 ;87 208
. 929 8 87 210 |J
. Oct. 929 22:55 1 87 224 1
922.5 2. 87 210 )
925 7 §7 214 | ST
- 92245 8 87 209 |}
Nov. 7 T 02:6 1 87 210 .
\ " 027 2 87 202
| 027 7 s7 ar0 | 8T 206
: 02:6+ 8 §7 204 ]

9. BASE-LINE VALUES. ‘
Declination base-lines were determined by scaling the curve during the actual
time of observation, applying the scale value und reducing. ~ For Horizontal Force, the |
curve was scaled only for the time that oscillations or deflections were actuall) In
progress, and the mean value was thcn 1educed

In the case of Vertical boloe the V bage-line was detennmed by combining
I and H,.and I and ¥¥. In the first instance, the H and V curves were scaled during
the dip-observation, and, in the second, since the mean 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
conmderably lower order than is the case with H. This arises not only from the lower

“accuracy of dip-circle worle and the inherent mathematical uondltlons but a,lso from
‘the hablhty of the V system to artificial disturbance due either to formatlon or

evaporatlon of ice, or merely to J(urmrr

With further reference to the Vertical Torce variometer, since no inclination
or total intensity observations were made after 7th November, 1912, no V.F. base-line
values were determined subsequent to that-date., However, thou;gh absolate values
could not be obtained for these later months, computation of _the diurnal ine'qualities. -
was 1ot affected. o

T'he basc line va,lu(,s for D I, a1id V are given.in I‘ables X1V, \V , and XVI.

The po&,pﬂ)lm causes "of alteration in base-line value for cither. D, H, or V
instruments may be summarised as follows :—(e) Deliberate adjustment of the variometer
resulting in an abrupt ;Lrtlﬁcm.l movement of either the base-line or the variable trace ;
(b) release of strain in the suspension, ‘or of mechanical interference, ‘or i the case of
V, formation or evaporation of ice, any of which would give rise to an abrupt movement
of trace ; (¢) introduction or withdrawal of magnetic material from within range of
the variometers; (d) unc_leqmb_l_g changes for which no specific cquse can be assigned.

¢
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Declination Base-lines—Adjustments of considerable maghitude falling under
heading (a) ocourred on 4th and 22nd April and on 9th July, 1912. Minor ones
took place at the ends of the periods over which the system is described as “ sticking.”
On these occasions, the magnet system was arrested mechanically by some agency
“which avas never definitely discovered, but appeared to be lee.

The remaining shifts of hase-line up to and including 9th July full into category
(b). - In some instances the cause was known and recorded, e.g., an inadvertent knocl
or &hght irregularity in plaunrr of Lhc 1111111111141111“ lamp. . The change on’ (Jth Apul
.1913 also 18 definite.

So far as is ascertainable, no (,hd,ng(,b were due to the permanent mtl oductlon
of magnetic materials to the vicinity of the magnetogr aphs.

2

Those ~changes of base-line marked “ progressive” in the tcmblc are the only
ones remaining:to be digcussed. These are assmned to clasaﬁcatwn (d).

To 4th November, 1912, fine suspension ribbon was used during the D- abbolute
" observations, and the consistency of the D results indicates that the accuracy of
individual determinations is high. Hence, change between 9th and. 26th July appears
to be substantiated. ‘ ' .

Sinularly, there seems. to b(, stlung ovuknc(, for a progressive movemmt of the
base-line between the heginning of October and the enid of November.. Inboth instances
the changes were apphed progressively over the whole periods, the v 1lueb heing 1ncreased
or decreased arbitrarily at the rate of so nuch per day. ,

In thc light of later knowledge and cxpcrlence ‘the advisability ot adopting’
- Such a course Is questionable : and especially so where small changes. of, 0pp031tc sign
occur as in October and November.. o

. After 4th ] \ovcmbcl, all but three D dbsolute leues depend on the use of heavy
bronze ribbon in the magnetonieter, with the result that the base-line valwes obtained .
are decidedly erratic.- This irregularity was liable to be accentuated during December
‘and January by the more disturbed character of the magnetic ‘oloments rendering
observation more difficult. In fact, the range of the values of D base determined is
cousldembly greater from T ebruuy to Augusg.

The .whole of the base-line values dctemuned for D, H, and V were plotted
as figured on page 86, and it was only from this graph that it a appeared feasible to make
any intelligent interpolation of the base-line which should he adopted.

It is difficult to suggest any - adequate explanation for the later D base-line
values being so erratic. = Certainly there had been a change of observer, but Bage was
extrenicly ‘careful and conscientious, a fact to which the consistency of the H base-line

-values testifics. The instrument was well estab]ished; and not su.b-ject to more than
the minor attention of clearing ice from the lens window of the variometer. A
comparison of the baseline values determined with the absolute values from whick
they were obtained gives no indication of a change in scale value, the base-line -values
being indiscriminately high, or low, whether the ubsolute value of D was above or




. "AUSTRATASIAN ANTARCTIC EXPEDITION.

. ] . . -
: [ - - = - ==yt 30
x
| _, _ , S e o
# 3 T =]
] o h *od
Yoo *f " y
® . X ¥ ( X
X x
yd x {F ¥
. ¥ a7 : 6'30°
(311 X
. e ;
| bt
47 : x ¥ R 3 1 1
— X i T
.o B 18 X . . ) - .
6oy BECLINATION _BASE LINE : it
L3 .
N [ RS S SO TR N N N I | R
I T e s T T 18 23t r0 @ 24 7 16 &5 W Lf 36 8@ '8 27 5 14 23 7 0 /3 L& D IS 27 O /4 23 ¢ # 20 €O 7 i6 & Tl
Aped Moy June N J“’b A‘Jﬂusf 5el‘1fcmbcr October  Novermbar December Janua:y Februdey March ﬂ/:ril MEJ June Ju_f_y .
i I '
] | ; .
03100 i " | ] }
"\ (i Sa o ot ol 1 i it e s sl
M ] !
HE| ! ] &
B | ' 1 5 =
o0 525 t T 1 amnAGE "
| i ——J [&_] *
i N IZONTAL FORCE ) It 'FQI'
1 - l.rl thue } —F 31Tt ” 5 - @
fRY i - BARE LING D x w3000 L5 G - M & - 3200
93000 4R ! i b SCALE MALwE these—we— o §ILIS L - e o I il
Lt i . B - = L :
0 [ 8 i s 17 T il i £ S N A
N [oredl] i [3 N G I S ! ]
" H i : . o2eas | 4 = 000
O L e Pt — B g ] s )
2 ! [ ke R
P ] N : : :
" 3] | N N N ‘ . 0
_°m“° o2 ¥ 2353 i« w 30 @ B 27 234 40 3 28 7 B 2 3 22 300D 1§ WS AR 4 10 10 2§ O 18 2y 5 e 23 2 4 R0 V7 i6 25 4 3 v M
Aprid May June - July  August  Schlember Octaber  Moember Occember Jonuary — February  March April- May June July »
[E77] : . = '. ~
P X . , .
, F el ] - ’ '
60380 x
L _|h ] . . .
) B . x - : d '
69200 - - .
31N D B i .
. ] k - s N
a0 i‘L 2 7 !
K i A x | x g -
9000 > o :
: ] ST T x -
| [T . Jo a i ol i - -
7900 - o
A i EEAAE N
|7 [ . Bik | 1
81800 -l~ - T T 5 3 b ¢
-...? L I [} 1 -
im - ; g oL
5 i o Lol o =
oy 3 i | v " &1 & ‘ o
: 4 s - :
47800 0 g~ ‘ =
- |_ d ] 8 VERTICAL FORCE
sy500 . ! : -3,\: M ”’f“ ——— i ¢ ]
; | [ SQALE VALUE [hus m esmimm i e © '
v . . . . :
© 4rapR - " &, .
' . | 4 L L 3 5 3
‘Tvu: FRED] 16 25 ZIETR 39:‘ El :} 27 Sr 4BV 2T 40 19 28¢ N ) L t!!., 117 .! IL 2!3- l 4Ia :.ls- zl; l, Vl!l :ly .Is» :]q' ulv l' -]t m.ls 1l Iy u: Y- = RN a‘
Apred May June July!  August ™ Scplambed Ocliber  Nevimber ™ D J February March April May Tune July

Fiq.lQ‘.ﬁGrﬁphS showing, Scale, Values and .Base l;iné Values: of D, H' and: V.



'TERRESTRIAL MAGNETISM.. . . a7
‘ . o . [

below normal: In any case the visual obseivations of D on 18th avnd 19th- January,
1913, confirmed ¢, Appatently the heavy fibre suspension withi its large orsion
" Goefficient (3" for each degree) was mainly responsible for the mconsnteucy of the D
base-line values. Though the suspension was carefullv detorsionised befme each
_ observation, it is more than probable that the plane of detorsion did riot alweiys remaiy
constant throughout the observation. During periods of several months over which
‘the fibre remained unaltered, the plane of detorsion was found to vary as muGh as 21
-~ (equivalent to 1° 03 on the suspended magnet). It is thierefore Justlﬁable to suppose
that either an error of several degrees may have entered when detorsmnlsmg, or that the
plane of detorsion may have altered by a like amount during the coiirse of an observatlon,
It should be mentioned here that the observations of 3rd, 15th, and 23id 1 '\Iay, 1913
‘were made with the light fibre so that ho sensﬂole error dtie to torsion can have been
introduced into these. (For light fibre 1° torsion = 0-6' on suspended magnet.)’

Dr. Chree’ has pointed out an :mommly in the secular change as obtained from

companson of equinoxial months and of mldwmter months respectively in-the two
~years. This anomaly appears to rest on a fictitious change in base-line between March
and April, 1913, rather than on any extraordinary variation of the magnetic. foice.
- However, an mspectlon of the plot, fig. 19, will show that while there was a consider-
able range in the base-line values determined, the base-line adopted subsequent '
to March appears to be established beyond question. On the other hand, unless the
elght determinations in February and March are entirely ignored, a considerable changc
~in base-line between March and April must be admitted. Without further evidende,
"there does not appear to be any sufficiently valid reason for altering the basé-line as’
already located. It will, of course, be obvious that in the circumstances there is a
possﬂoﬂlty of 15", or even 20', of error.

Horizontal Force Basc-lines.—Much the same remarks apply here as in the case
of D: Instrumental adjustments classified under heading (a) took place on 22nd April,
and 8th and 9th July, 1912, and 13th January, 1913. Deliberate movements of the
trace, were also made ‘on 24th and 26th- April, 7th, and 11th June,. 191&2-, and 24th
January, 1913. A small progressive. alteration in the base-line has been made hetween
oth July, 1912, and 13th January, 1913, and in view of the consistency of the
- determinations, this drift seems to be well esmbhshed The progres_sivp- change
accepted for Januuly, 1913, has Iess certain foundation. ' - -

In view of subsequent reflections by Dr. Chree cou%quent on his deduction of
the secular variation, it is- probable-that the changes of base:line between 15th February.
and 16th March, 1913, are not justified, and the base-line should 1oad 103008 for the
whole ‘of this period. o -

Changes. subsequent to this are minor ones only,. and all due to; deﬁmte abript
movements of the trace, evidently of instrumental origin. ‘ :

Vertical; Force Base-lines.—The accuracy of ‘these is in no. Wa,y compmab]e Wlth
D or-H, and one is constrained to admit that satisfactory.results cannot be obtained
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“in such high magnetic and gedgraphic latitudes with a dili-circle in conjunction with a
magnetonieter. A good earth inductor, including apparatus for- detcrmining‘ the
Total Iforee, appears to be the only satisfactory solution of this di‘mm,llt.y. :

In adldition to uncertainties infroduced by the methods used for determination
of individual base values, the relation of the optical base-liné to the variable trace was
also.unreliable. Unquestionable shifts of base-line for which no quite definite cause
~could be adduced 'churrefl; more particularly and frequently in the early months of

occupa-tioﬁ and immediately after general adjustment. This circumstance has been
referred to elsewhere, and must be regarded as unavoidable with the knife-edge balance-
type of Vertical Torce variometer under Antarctic conditions. A different form of
suspension, such as a wire (which, it is understood, has. been' used in this connection)
will probably overcome the difficulty eventually. ’ '
In view of the foregoing, it seems unnecessary to detail the causes of all the
shifts of base-line adopted. - Suffice it to say, that instrumental adjustments of a
fundamental nature were responsible for the changes of base 011"2211(1, 24th, and 26th
April, 13th July, and 30th August, 1912; while those of 5th, 25th '29th April, 3rd,
7th, 22ud, 29th May, 11th, 12th, 26th June, 1st, 7th, 9th, 20th, 22nd, 25th July, 30th
“and 31st August, 1st and 19th September, were all due to minor manipulation of the )
variometer. The remaining shifts of base, while unmistakable, are, 'attributavb‘le"only
to obscure causes which, though suspected, cannot be definitely proved.
No base-line determinetions were possible after the beginning of Nbvembcy, as
both dip-circles we]_jé taken away by sledging parties and under stress of conditions liad

to be abandoned on the plateau.
: TapLe X1V,

Declination Base-line Values,

Base-line. Periad lf?;(;f'}uoh' _ | Baze:line. l’erlo;bfs.(():x(-lf\'l_neh

Date. - S Date.

. Determined.| . Adopted. Date. (’;Igflrr Dotermined,| - Adopted. | - Date. 1}131[1;1“

1912. W. . 1912, 1912, w. W, 1912,

. o ' o [ . X o ’ ° ’ !

- r Mar. 21 May 7| 6 037 S| May 8 21
April * 1) 4 414 4 .42 al to May 91 6 025 / .
April 1| 4 434 i _.!\pril‘ 4 | A May 121 6 117 ’

. 4 28 1 to May 16 6 074 |- 6 OF < " to
April 6 4 282 April 12} 16 ) May 2] 6 084 l
April 13 4 257 1 4 28 Ma yo26 | 6 092 :
- to { o May 27 G 068 L
April 13 |. 4 318 | 4 37 ‘ ' May 31| 6 060 Jume 1| 2
progres- - ' 5 48 { to

April 20 4 367 sive. April 22 11 { June T 2.
April 24 | -6 511 5 48 1o e . 1B 49 1 t0
April 24| 5 .457 April 29 7 i June 7 5
May 4| 6 063 6 06 1 ) June 7| ‘B B 5 Bl 1 1o

. : May 6 3 | ‘ f June 10 2

Slicking"r ‘ o : 5 b4 ta
1 May 6 21 | I ' 15Junc 11 2
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TasLe XIV-—continued. ,

. Base-line, .Pcrmde:gd'whmh l Base-line. Perlo%g(;rd?vluch
- Date; - I . Date. -
- | Determined] Adopted. [ Date. - (;:(?ﬁ;r " | Determined. Adopted. l Date. Gﬁﬁ{;}:‘
1912, O\V.' Ww. 1912, . ma. . W. . Ww. 1912.
L [+ ’ o] ! ac - 7
r June 11 2 (Cet. 21| 6 11-8 (| Oct. 18 | 12
* June T 5 BT to Oct. 26 6 121 ' :
oL . 1 June - 11 8 ||0ct. 2871 G 169 )
6 21 { to Oct. 28} 6 156 6 14
, June 11} 10 H Qet. 30| 6 175 to .
June 12) 6 o018 6 02 J! to Nov. 40 6 227 | 6 22| ‘to
U June 15| 12 [ Nov. 20| 6 160 progres- .
June 18| 6 034 | ¢ oo{ Nov. 20/ 6 137 sive.
June 22| 6 080 Jane 25 2 || Nov. 221 G BI16
' Stickina S| to Dee. 17 6 323 Sk -
A June 25| 12 | Dec.” 41 ¢ 177 (| Dec. 8| 12
June 28| 6 031 | 6 ()3)L t0 Dee. 11| 6 252 | 6 22 ‘
) June 29| -7 |[Dee. (13| 6 009 to
Sticking{ to o [ Dee. 22| 6 282 | 6, 49 < :
Jone 30} 12 I Dee. 31} 6 485 | progres-
6 06 [/ to ) , ' sive.
‘ _ sy 1| o 1913, A 101
“July 2] 6 038 6 03 J! to | Jan. - 5| 6 424 (| Jan. 5| 12
1 July 9 8 [ Jan. T | 6 523
July” 90 6 168 | 6 13 S| to Jan. 13} 7 0l4
: Y July 10| O |[Jan. 19| 6 379
July 10| 6 107 6 14 { - to . Jan. 26, 6 .406 6 49 < to
July 14| 6 163 July 15| 12 | Jan. 26 T 117 :
: 16 15 S to Jan; 26| .7 "12:6
Al July 26| G {Feh. 5| 6 533 ,
G 16 to Feb. 16 8- 447 e '
Juy 21| 6 173 Jaly 21( 12 | Feb: 17| 6 466 | 6 49 (] Feb., 18| 0
. ' 6 17 to ‘ to - ’
Nt July 23| 12 || Feb. 25| 6 527 | 6 ‘45# b
, 0
G 18 { to . . .. |progres-
) July . 25 0 [ Feb. 277 6 3G9 | sive. .
July, 26| 6 175 A B o Feb. 27 [, 12
July 231 6 199 ) ' Mar. 7| 6 454 1 - J' )
Aug: 6| ¢ 370 . Mar. 20| 6 425 6 15 Ly
Aug: 6| 6 440 | Mar. 2116 250 7 o
Aug. 7| 6 320 1{ 6 194! to. ° Mar. 21 6 357 |© .
Aug. 18] 6 194 | o T 6 46 f| Mar. 27| 12
CAung: 14| 6180 ' : { to
Aug: 25| 6226 ' oo 6 47 f Mar.- 28| 0O
TAug. 25| 6194 L B } to .. -
Aug. 29| 6 138 | o o0 S| Aug 26| 0 |Mar. 20| 6 589 | 6 51 f| Mar. 29| 17.
Aug. 300 6 210 {7 Y to . 1 to :
Sept. 21 6 192 [| Sept. T 0 . . 6 52 Mar. 30 8
Sept. 31 6 212 | T : i to
Sept. 17 G- 150 6 21 . . G- o Mar. 31 12
SBept. 18] ¢ 929 1 to S ‘ . o to
Sept. 27 | 6 201 April 5 7263 | 7T Ol f| Apnl 1 0
Sept. 281 6 241 | 6 20 (| Oct. S| 12 .l o :
QOct. 9| 6 157 to o April 144, 7 298 April 6] 0
L -6 14 to April 191 7 114 J’ to
Oet. 16 ] 6 170 | progres- ) . April 25| 7113 {| July 13 0
.o sive. Cct. 18] 12 :

* (628—M
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Tasiz XIV==contiiied,
Base-line, »Peﬁod é::d\.which | Base-liiie, Petib{t} ;gé.vjvhich
Daté. . e Date, | . aocoen. e
Determinicd:{ Adopted. | Dats. = [S-MTif Deteriinied| Adopted,| Dite. G-I
1913. |.  W. W 1913. 1913. Ww. w. 1913
April 26 | 7 142 Yl-Aptl 6] o | July 14| 6 Bo2 . )| Juy 13| o
April 26| 7 113 - July 28| 7 015 | 7. 13
May 3] 6 528 Aung: 6 6 427 to ]
May 15| 7 118 Aug. T | 6 494 6 03 to
May 23| 7 Ofd Qét. 30| 7 912 | progres:
May 31, 7 272 Nov:' 1] 6 B8 | ‘swve ||
-June 4| 7 24:3 L 1 Nov. 31 6 B Nov: 3
June 6] 7 047 7 13 ; ‘
June 15| .7 316
June 16 | 7 150
June 17 | 7 238
June 26| 7 195
June 28| 6 H4-7
July 61,7 22 T IR
July 13| 7 134 J | July ‘13 0
Tisie XV.
Horizontal Force Baseling. Valves:
» et e [ — S
Baséidine. Peiiod égdwﬁi@ﬁ Base-lifio, . Peiio%g);i which
Date. . UG o1~ .
Detotniined| Adopted. | Date. | FMT: Deteriniied Adopted. | Date. |GIMT-
1913, ¥ ¥ 1912, 1912. ¥ ¥ 1619
i . ¢ Mar. 21 o | Miy
April (1] 2300 o May 9] 2031 | -39 1 e g 0
, ) 2302 to J AR
April 1| 230¢ |. . 2960 = to
April 6 2300 2260 Apul 12 6 N -pro«j_f'os-l . i
Apiil 131 2271 o J' : sive. ¢ Moy 15| 0
©April 137 9269 9298 May 18| 2985 i
Aprit 20 | 2298 | progres. ) | May 18| 2966 2060 5 | ta
April 20| 2300 | sive. | April 22| 1 |May 27| 9959 1 R
Lo 2350 | ‘to_ Moy 27| 2969 Y Jeae 7| 2
N _ } Aprif 24| o | Bt g| _to i
April 24 | 8219 3955 to. - | o e Tp B
April 20| 3361 | ... } April 96| 9 2383 9| b ,
- i v ) to ‘ r‘ Juds 7 6
April 99 | 2910 2974 %} . 3217 4| 9
: _ b o May G| 11 . | Juné 11| 3
_ ]
e S
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- Period for which | o Period for which
Base-line: Uscd. _ Base.line. Used.
Da.te.. — , . ) i ) S Daﬁe. _
Dgte;g)i{led. Adopted. Date. %;Mugj Determined.| Adopted. Date. - C;u?l{l;r
w12, | o v | 1912 1913. ¥ Ty 1913,
_ (| June 11 Jan. 19 2890 2899 (| Jan. 17
June 12| 2012 Jan. 19| 2896 to j ,
.}uuc 12 2998 3002 . Jan. 25 2883 2881 1 to
une 2995 b to rogres-
Junc 18 | 3000 - ; _ P'sivc. M Jan. 20| 9
June 28| 3004. |, : Jan. 26 | 3002 3002 { to
- June 28 3004 July 81| 2 . oM Feb. 15| 12
July 9| 9856 A T | Fen. a7l sess | emme 4|t
July 10 2840 S 9999 L Feb. 18( O
gu}y 10| 28t Feb. 271 3023 i; { .
]‘ . . : ’ ‘ ’
‘ JEI?\; a1 322‘1} 3022 <4 to
July 28 | 2842 progres | .
July 28 | 2847 . ‘ Sve. U Mar. 1] 0
ﬁug. 6 2854 Mar. 7 3021 ) 3022{ t0 ,
“Aug. 7 2830 284b ' | Mar. 16 9
Aug. 13| 72837 |. to Mar. 21 3012 [ b
Aug. 13 2851 2853 .Mar. 21 3007 3008 ﬁ to
Aug. 24| 2857 | progres:)| to Mar. 29 3006 U Mar. 30| 8
2y, oang | FTiEET i Aprtl 5 3001
Aug. 24 2842 sive. | . .
Scth;. 5 Sat April 19 2992
Sept. 2 2850 April 25 2994 I
& || Apsil 26 2008 2997 4| to
Sept. 17 28360 % \
Sept. 17| 2817 April 26 | 3008 |
Sept. 27 | 2846 May 31 ao02 | . .
Sept. 27 | 2846 May 141 2996 U May. 18| 3 -
Qct. 8| 2852 . May 23| 2992 I
Oct. & 2857 June 6 2901 2693 J
Oct. 16| 2846 June 17 | 2993 M
Oct. 16 | 92857 - L June. 18| 3
Oct. 27| a8is | | Dec. 3 - 2998 { to _
Oc'b. 27 2850 9845 [ July 8 2 June 28 2010 June. 24 8
Oct. 30 2850 , : -
Nov. 5 9859 to July 6 3001 ' ‘
Nov. 20 | 2858 | 2893 < July 141 3012 3300 4 | to
Nov. 22 9345 progres: > July 14| 3012 ) "
. S sive. July 28 3008 .
Dec. " 1 2870 = rI_)e(_:. 31 Aaw. T 3003
» Sticking to ) 3008 % Amg. 8] 0.
}- Dec. 21 0 _ o i ‘
R | g [Nov 1| 2080 | 2286 <
No re:f|"700  ° “ | Nov. 3 2983 progres-
cord. | 3, ' sive.
1913 L0tz | fem 103
3. ) b
Jan. 13| 2013 2903 o
progres:
Bve: U Jan. 17| 8.
L)
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TasLe XVIL .

Vertical, Fovee Base-line Values.

Leriod for

Dip Observations, Base-line Detached, Uscd..‘_“hiuh
Basc-line -
Date. . Ad 1
| Needle . Trom Adopted.
Value of Trom r .
Num- A e Total Date. Hour, -
bucr:z Dip. Dip. Intensity. ’ 3 e o
1912. o v v ' ¥ 1912, |G.MLT.
. April 1
08029{ " to :
) _ Aprib 5 4
Apil 9 .. 1 | 87 220 . , S ,
Apil 9 | 21 87 207 }AG-‘S’”S 61996 | 67908 Al 12] 6
- 67687 ot
A]_)I‘il 17 ‘-l - 87 904: . . } ‘1\]'”’.![ 15 4
. AR qe v " .
April 17 . 9 87 199 }6754] 67493 67844 1 '\liﬁl o |
s f Az - -
67350 to .
' 1 April 35 3
67483 { o _
.- I April 26, Y
G7H7S8 1 to
g April 27 7
067530 1 to )
. ) April 28 7
67654, 1 to
. _ B Aprit. 29 7
April 29 .1 -1 487 2 67740 | ... 67470 4| to
‘&Prll 29 as 2 87 222 J- 1 '\J)l'.!l 94 :)&}
: ' 67450 .4 | to
o } April 30| 7
67682.1 o !
g May 1 T
67672 to :
May 3 1| s 22 N 1 May 3} 3
L B . L4t v = L TlaTe A
May 5| 2 | s oars |p U0 | €TIs | v JL M:;: A
67720 4| to
:'May i3 i 8 990 1 . ‘ } May 7 )
A wan < o] T Falxt a1 . .
May 12.. 2 | & erg |g (165 | 67950 | 67600 4 M 22| G
61576 4 | 1o
1 May 22| 22
! 67564 { to
3 May 23| 18
May 24 .. 1 87 223 N\ e - :
May 91| 2 | &1 sna |y 07| w0 | eman2 { G
May. SL..f -1 | 8T 214 nee 1 g 675206 Y
May - 31 .| 2 | & 216 |f L
‘ prog (:th- 1 to
: sive'to ’ ’
BTT15 I Junu_ 11 10
i 67715 < | to
i : 1 Tm;c‘ 12 0
_i . (377]5l R
e 13 L 1T 8T 214 |\ aqman maa progres-1 :
June 13 .| 2 | 87 21y | SIS0 4 078G RAC mJI o
‘ ¢ 67Tl June 15 8
1.



| TERRESTRIAL MAGNETISM.

Tapre XVI—continued.

93 -

- Dip Obzervations.

Base -iinc Detached.

|

Period for which

Used.
Date, ' Base-line
hl:%dlc V'wluc.uf” Trom Prom Adopted‘. I
- T e Fotal - Date. Hour-
* ber. Dip. ‘Dlp' Intensity. ' .
1912; ° ! v v oy 1912, « |GLALT.
Jue 25 .| 1| 8T 224 1\ . cor | Junc 15§
'J'un(; on 9 87 914 }078’19 ’-()7{)3{) 67715 { Juil:JU o »
67671 { to
o . . : ‘ Juy 1) 8
: 91, . : J
Jaly 3.1 8T ™ Leor6rs |, otm00 | 67631 { fo
~ ST 0 F S o , July 7 9
68190 { to .
July 8 2
63160 { o
= duly 100 20
68140 { to :
’ July 13 2
: 68100 { to
b July 13 9
63200 to
July 15 2
G7300 to
Joly 17 .. 1 | 81 216 [\ - - | oy 16410
July 17 .0 2 | 81 214 } 67902 | GTi85 | 67889 Jlitl(\> ol 1
, A | y o201
‘ | 67853 { to
, July 22 8
, (8297 { Tt
) , i . r O t)
July 26 ... 1 37 234 . o | July 2 {
July 26 .| 2 | & 932 } 68207 | 68368 1 |[
Aug. 4. ] 87 224 1 Lqayn a 68233 ¢ to
N Si4 [ 63316 | 63030 J |
' LA 8
Aug. 15 ..* 1 37 214 o ran b Aug. 11
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) . ==L 1 Aug. 28 8,
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AUSTRATASTAN ANTARCTIC EXPEDITION. .
! TaBLE XVI—continued.
Dip Obscrvations. | Base-ing Detached. Ferlog fog. et
- — Base-line :
Date LSk 1
. n Adopted,
Needle From N
Value of From R
Num. S Total Date. Hour.
! bl::'Lrn Dip. Dip: In{;etnvsiqi‘ﬁy. ) e . W
1912. ey 1 y | 012 [GMT
Sept. 3 .. 1 87 22:2 1 ! ’ Sept. 2 3
S(’Ptz 3 o 2 87 211 HLD] ) TR
Sept. 8..| 7 | 81 214 | 68361 ) 65332 ,!?§«2.93_1 to
Sept. 3 .. 8 87 213 |)] . ) Sept. 81 8
Sept. 18 .| 1 | 87 251 ‘L J epe.
2 87 24-1 ’ . ’
& A% Y ) 1017 t
7 | 87 948 J’ 68351 s @8014 '.?5174_.- 0 ‘
8 | 87T 244 o o Sept. 19| 8
'l ' Geped Str; 91| '8
Sept, 20..| 1 ! 87 218 1 , et 2
2 | 87 219 .0, -
7 87 92:0 68430 63125
L4 s el () | |
Oct. 9.. 1 37 22:0 \L | N
S92 ! 8T 916 . ©ana
7 | 87 810 , 68296 68038
8 | &1 a1l
Oct. 21 .., 1 87 21:2 1 .
. 5 | 81 208 Ol -
7 87 204 68217 6840L 68210 ] to
8 | 87 210 :
Oct. 29 .0 1 [ 87 224 1
2 | 81 210
o7 | w914 68237 68148
8 | 87 200
Nov. 7 1 87 21-0 1
2 | 87 202 || oo
2| & 3UE | posost | estsn
8 | 87 204 , |- | Now..
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CHAPTER V.
REDUCTION OF MAGNETOGRAPH CURVES

, i. Magiitocrais..
The magnetograms securéd frofi the ma,gnetoglaphs in Adelie Land compnsed
' ordmary cuivés for aboiit sixtéen months, aiid a nuniber of curves seciied, with the
diini fiih at twelve times normal speod In con]unctlon with other obsetvatories in
1ower latitiides; aid also during auroral ““ storing ”’ in con]unctlon with Melbourne only.

The ¢urves in general showed such constant and extensive movéitient: that it
Wwas a matter for much discussion as to ‘what method of scahng should be used for
reducmg to hourly mean valiies. Mwny of the movements weré so large and varied -
“that without consmierable ekperiénce it was often difficilt to distinguish one ciirve
from another. However, disctimination as assisted by the fact that the Técording
hcrht spots were not all cither of the sime 1nten51ty, o breddth; and, although this
had disadvantages, it did assist in 1dent1fy1ng the different traces.

9. MiTiioD oF RebUCTION.
A§ an engiiieér not partloularly conversant with the rediction of magnetograph
. Giir¥es, the wiiter fas of opinioh thiat the only satisfactory method of obtammg fiiéan
‘hourly values from such- highly disturbed curves would be by using some forfi of
“planimeter. At the Christchinrch (N.Z.) Observatory, there was & Schinidt plammeter
. and, a8 this Was nmiade available for rheasiiting up the curves seculed b¥ the Expedltlon
it was resolved to adopt fhis method

Thé strongest argumént agamst the tise of the plailimetei appéated to e that
thie fesiilts would ot be exactly compamble with  thosé of the previoiis Afitapétie
Expéditions, which liad béén obfainéd by direct meéasdrement of one or Mofe ordinates
pet hour. However, the methods and instruirient appeared to piomise good fesilfs
and to be particularly apphoable to the class of curves to be dealt with, so. that this
ob]ectlon was’ overruled. - o -

- : 3 PLANIMETER
the drum in the Eschenhagen recording apparatits) geared Vith a plane which fotatés
“about a vertical axis. (See Plate V, fig. 2.) The planimeter propes rests on thls liorizontal
plane and nigbion i 1m_p:mrted to 1t (@) by rotation of the plane which is caused through
positive gearing by the rotation of the deim;and (b) by the operater who, with a pointer,
follows the curve on the magnetograim which, in tumn; has beeri chmptd on the drim,
“the pointer bemg ‘conhected to the planimetér by an afi of suitable length This
“ second motion 1s 1n the diréction of the ordinates of the cutves on the magnetogram and
‘racial in reference to the rofating plaiie. Thus, the p‘faiiiﬁieter itself movis only i ofie
stmlght line, the second dimension beiig compounded by the movemerit of the plftne .
on which the planimeter rests. . L

Hence the insttument measures up the ares contamed between the varidble curve
and a,certain base for whatever interval of _tune (length of base) the_measurement
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is made. Since when the roller of the planimeter is in the ¢entre of the rotating plane
the area recorded is zero, it follows that the point or line on the magnetogram corres-

“ponding . t6 this position of the planimeter is the base-line to which all areas are
sreferred. This was called the © zero base-line,” and its value was obtained from the
traced base-line by measuring the length of the ordinate between and applying the
equivalent value in 5 or minutes of arc: To facilitate this measurement, as well as
that of absolute maxima and minima, a millimeter scale is attached to.the instrument
In a suitable manner. i :

When placing nngnetorrmm papcr.s on the recording drum, thc se were always
clamped so that the left edge was firmly agams’b the rim of the drum.  This greatly
facilitated the placing of pa‘p'ers on the measuring drum so that each followed on
exactly. ) -

One difficulty arose in fixing the time interval for scaling.

Although the rotating plane was subdivided into hours and minutes, one
complete revolution corresponding to twenty-f:our hours, this referred-to twenty-four
hours of exactly 20 mm. each on the n.mrrnetocrmm By reason of variable clock-rate
and shrinkage of paper, sc'woely any hour intervals were 20 numn. It thus hecame
necessary to rule on each magnetogram lines: marking the time intervals, and this was
done for.every half-hour G.M.T. '

_ In this connection it may be noted that Dr. (1. C. Simpson and Mr. C. s. “Wright
;\\'hen operating the magnetographs of Captain "Scott’s last FExpedition met this -
difficulty very simply by arranging for a small electric lamp to be switched on in the
magnetograph house for a fraction of a second at each half hour, the circuit being closed
by a standard chronometer. The light from this lamp was focussed on to the paper,
and after development left a very suitably niled Gmtlcule Unfortunately, no such
apparatus was avaitable in Adelie Land.

. 4. Tmie UsED. . _ o

As stated above, the time marks on the curves were correct for G.M.T. However

_since the longitude of the observatory. was 9 hours 30 minutes 40 seconds east, by

measuring up each half-hour and neglecting the error in time of 40 seconds, values for

both G.M.T. and L.M.T. hours could be obtained. It was actually decided to do this,

and subsequently mean hourly values were obtained for hoth G.M.T. and L.M, T., the

latter times being nominally 40 seconds in error, though it is doubtful Whether n
practice this error could be detected with certainty.

In ruling the graticule, the clock rate was of course allowed for, cmd in addition
a slight parallax between the two sides of the paper was also taken into account. The
final accuracy of the time marks is probably of the order of 4 0-25 mm., or 4 45 seconds,
so that-the maximum error of G.M.T. is about = 1 minuté,

5. METHOD,OF OPERATION.
Planimeter readings were recorded at each half-hour consecutwely, and the
. precision mth which the operator ran each time- base largely detérmined the correctness of



C TERRESTRIAL MAGNETISM:. . . . . . , .  9OF

each, individual half- “hourly medn: = But, since the planimeter integ'r'a;tes cofitinuously,
errors in individual*hali-hoiis tend to disappear in the means for Whole hours and
must nltlmately be eliminated Wlthm practical limits. ‘

Drfferenoes between stuccessive planimeter . readmgs with due recard to sign
were thén messurés of the mean departure of the curve from the zerd basqhne during
the .interval. The next step, therefore, was to cofivert these viltiés mto gonventional -
unlts '

'
i

With 4 constant tine-base (i.e., constant clock-raté and shrmkage) it was only
necessary for any particilar scale value to maltiply by a Slngle constant to obtain the
ordinate in ofdinary iinifs. * To arrive at this © Conversion Factor,” it Was first i Hecessary
to know the planimeter constant; 7.¢., the factor to apply to planlmeter dlﬁerenoes
to convert to aréa ih square milliméters.. This was deterrined by nigdstiring up
several known areas of oonmderable size in which the mean ordinate was known, e.qg.
'several large réctangles, and froi these measuremeénts a iean valie of 1-1927 was
obtained for the coristant to convert planimeter differences to squarée millimeters. In
oider to arrive at tlie mean ordinate in millimeters, this value réquired to be divided
by the length of base-line over whl.oh any pa,rtloular meéasurement Was madé.

The third value required in the constltutlon of the complete Conversion Factor
was the Scale Value.

Thé Conversioii Factor theérefore became—

1-1927 X Scale Value
- Half-hour length of base-line in mm:

2

and t]ns factor apphed to the planimeter dlﬁerenoe preﬁxed with the approprlate sign
give the mean orfdinate for the half hour, referred to the zero base- hne Value for the
element.

6. RECcORDING SHEETS. T v

A reproduction of one of the sheets is figured on page 98 On such forms the
-réquired data was recorded and worked Up. To asceftain the time- base, the length
_corresponding. to 20 Kotirs was measuréd and recorded, and thé time-basé reckoned
from this. The * actual Base‘line ” and ““ Scale Valiie 7 weré thén written in and the

Conversmn Factor 2 computed and written in also. Whén scaling, the operator
would first ‘write n the reading of the actual base-line of the partloular element to be
scaled as shown on thé small brass scale in front of the drum, the zefo of which scale
corresponded with the zero base-line of the plammeter 1nstrnment Thus the zero
base-line value could easily be calculated, and was wrltten“ m at the- \

O N S0 T I T N % O |
of half- honrly, values- of ithe~ element*% TP 444 P

of. theg column

l { L P
At the xhead of the ﬁrst tolumn \gtva_tis
0 or 12- honrs GM 'J" thé roadmgs E}th s{l
ie it} Uk A
were reomd?dy I‘”T _i-vne t_
of the half- honrqi on elther mde ofithe h
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_ Tt will be noticed that in the case of D there are two columns for the ordinate.
This was necessary because there was a reserve trace as well as the main one, and this
reserve required to he used fairly often in scaling, on account both of the large
‘movements and also of the arrangement of the traces on the shcct :

The Absolute Maximum and \i[numum f01 the day were written in 1ed 1111\ in
“the GM.T. column for each element. S

7. ARITHMMI@AL REDUCTIO‘\*

From the dmly sheets above deseribed, the mean hourly values Awere ‘transferred
o, monthly sheets both for G.M.T. and L. M. T., and monthly means for each hour and
hourly means for each month then ‘computed. Ior this latter arithmetical work a

Brunsviga calculating machine was used, and all work was checked.

At this stage the monthly sheets were for warded to Dr. Charles Chree, for analyms _
and discussion, and are dealt with in a'later part of this present work.”

The mean hourly -values G.M.T: for'D, H, and V are g:,wen in the tmty -nine

 tables on pages 100 to 197. o - '

The enormous amount of work involved in completion of the daily sheets, the

 whole of the reduction of the hourly means for monthly sheets and a hﬁge amount of

scaling and checking were done during the,writer’s absence at the War by a number

of lady students in ]?hymcs at Canterbury College New Zealand Un1vers1ty, under the

~ leadership of Miss Beatrice Smith and the direction and supervision of Dr. C. C. Farr.

-and Mr. H. F. Skey. The latter gentleman also undertook the arduous task .of
checking and assigning Vertical Force base-line values. . i

In order to avoid possibility of loss in transit duung hostilities, all monthly ‘

sheets were copled by blue-printing befou, being posted. The Dblue-print process

effected a congiderable saving in time (and e\pense) and at the same time ensured an

“exact copy. The prints were taken: off mdumw writing paper orlgmals, but indian

ink was used for the figiring.

8. Tur Taprrs or Mean Hourry VaLuEs.

Though mean houtly values were reduced both on a basis-of LM.T. and G.M.T.,
only tables relating to G.MLL. are herewith. published as the data contaired therein
will suffice for all-ordinary purposes-of reference. . The reductions -to L.M.T. are filed
and preserved with the magnetograis for wteLcnoc bhOllld they ever be needoc.

'The mean hourly values of Declination arc set forth in Tables \VIIa—l to 17.

" The values ‘of Horizontal Force constitute Tables XVITb——1 to 16, the.month of
December, 191 being omitted on account of defective data. The values for Vertical
Torce form l‘able XVIle—1 to 16, the month of Deoember 1912 bemo omltteu in
this case also.

The head-notés and foot-notes to the takles will be fovnd sefficiently explanatory

“ for their mterpreta*mn |
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DECLINATION—-MEAN

—{6° + tabular minutes,

Day. | Oh. 1h 2 h, 3h. | 4h | B5h 6 h. 7h. 8 h. 9h | 10h | 11k | 12h | 18h | 14h
1 40 36 27 24 17 14 13 10 17 1] .4 3 10 12 | 8
2. . 58 9" 45| _ 33 24 20| ° 13 17 9 Y 22 24 27 31 34
3 126 112 50 50 25| — 3 2| — 1 11 21 10 |'— 11 2 17 12
4 53 39 65 2 24 15 3| — 5 8 14 25 26| . 27 22
5- 81 70 45 .29 *. * LA — 12| —35{ — 36| — 4| — 8| — 20| — 27
6" 206 t t T 81 25 10 1] — — 92| —31|— 28] —11| —21| — 1
7 720 82 .6 7 9| - 3 2 1| — — 2| — 84|~ 48{ — 31| — 10 10

"8 3| 25(: 24| 10| 65| —6| — 6 — 4| — 1 1 2 .51 0 6 17
9. 46| 36 2| 15 7 1 5 9 14 1l 16 1 13 8 s

10 2¢| 2 43’ 60 59 37 28| — 4| — 40 i 1 |— 2 21 32 27
|- oes| e 51 37| 21| .10 6 3 10 7 6 5 7 14 17
12 61 28 30 | 39 27 21 ! 13 9l — 4| —12]— 8| — 7 i 12

13 34 31 67| 79 57 46 1| . s3 43 31 38 3| 1 9 7
14 . 62| - 42 31 27 21 12 5 7 5 11 9 1y 17 18
15. - 31 26 8 61 57| —9| — 59| — 96— 126 — 82| — 48| — 44| —OI| — 34 25
16 70l 2| 36 42 30| 18] —18] —40|— 0| —04| — 7} 46| — 51 14 10
17 20 85 50 96 54 — 1) — 5 18 10 —40] 16 17 28 17| 16
18 130 60| 47 550, 30|, 5| —22| —2|~ 1| =15 —90|— 45| — 26| ~. 6 6
19 | — 38 31 32 10| 32| . 27 26| . 21 16 19 16| — 2] —36| — 8 26
20 48| - 50| 119 61| ' 27 s2| "0 9 0| — 6] — 1| 9 9 10 25

7 4| 48 n 28 01| 22 26 24 2 24 24 o5 | 20 28 27
22 92 65 L * * * * * | — 6] = 4 4 11 G
23 32 33| 37 32 15| 22 18 a1 27 22 | 25 241 30 28 29
24 60 56 21 23 20| 21 11 1| — 3| — 7| — 14| — 10| —15} — 24 7
25§ ) '

3

2§ T L. § Instrument system interfored with.

27§ | | . _ Y
285 » R
2 § |° & § § 8 § . § 14 13 | 17 § '§ § 5, 8

30 | 33) 33 21 25 18 11 17 19 16 L1814 . 13 9| — 52 2 15

Sums | 1,487 1,189 | L001| - 908 640 343 | - 83 79| — 42| — 119 | — 144 | — 162 | — 103 172 356
Means 4 - 59:3 | 49:5 4351 395 278 149 3:6 33| — 17| — 60| = 60| —= 65| — 41 69 142
} - ot S ’ ' ' ¢ No reeord. 1 Oif sheet to West Deo,
§ ecord: - 1 .
A Y
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TABLE XVIIa—].

APRIL, 1912.

i S — -
5b | 16k 17k | 18k | 19h | b | 2h-| 22k | 2h | 2un e | Mox. | Time, | Min. | Time. Range| Day.
. ‘ h. m. h. m.
26| * 38 34| -4 42 39 46 50| 53) 58| 926]— 83 1042 ‘q0|esse| w03] 1
30 35 67 48 50 63 5 87 102 126 | 42 4| 735 1135|2359 129 2
40 41 68 |- . 54 58 69 5 75 67 53 39 |— 25) 6352|4152 050 177 3
17 27 38 50 64 62{ - 73 65 70 81 — 230 745| 113| 153]| 136 4
P | 47 74 51, 76, Lot 136 151 206 — 671 028 | 2862045 | 353 5
] 29 39 49 54 105 134 73 74 2 .o |—1u7| 312t |-130] :. '8
10 37 57 41 44 76 55 421 . 48 35, "16|—'137)| 940 . 149| 016 286 1,
18 26 22 2 26 27 33 45 44 46 16— 15| 840 622358 77| .8
25 15 28 38 44 44! 51 55 44’ 24 23 \— 1012 50 941 015 104 9
22 44 56 40 44 28 35 37| 51 65 —210| 930 “134| 330 344 10
26 24 23°- 25 24r 26 25 30 38 61 23— 5| 7 0| 962345/ 101 11
20 27 23 48 .37 26 31. 34, 32 3] 20— 56| 930 87| 015| 143| 12
24 26 25 29 3 28 28 37 62 62 36 |— 30| 852 109| 155| 148 13
18 16" 12 27 55 75 109 5 47 3L.] 30 |—" 7| 640 1302055 146 14
17 40 34 44 36 33 45" 45 28 70| —3|—203|1110| 135 223|.338| 15
31 36 51 43 49 78 45 41 33 20 14— 213| 830|. 194| 010{ 407 <16
37 65 21 56 85 54 48| 107 14l 130 | 43— 90| 947! 174| 118 |'264| 17
16 30 39 33 40 64 87 68| ' 42| — 38 19— 1411010 | 44| 010| 285 18
20 35 33 47 56 4] 52 120 . 76 48| 30— 57012 0) 157 |2224| 214 19
33 34 34 31 37 41 36 38| 42 46 32 |— 42| 628 149 | 145|.101| .20
3 31 32 32 34 46 59 80| . 96 92 37 4| 3351 126|232 1922 2
21 - 31 39 42 39 46 68 46 41 320 .. |— 1613050 73 (2112| 89| 23
25 34 47 49 57 82 113 119 37 60 4l|— 6| 427| 1442225 150 23
20 . . s e . v ‘ ~- 4111203 | 117] 0 1| 158 24
) - : ' §25
* § Instroment system interfered with. . §26
. §27
_ §28
5. 8 § $ § § § 5. 8 Bl § |8 § 08 | s ] w
29 31 24 28 27 28 34 33| - 50 41|« 21 |— 109 | 11 48 58 | 23 35 / 167 | +30
576 | 799 808 | 983 | 1,06 | 1,181 | 1,354 | 1538 1,479 1,488
230 | 833{ 378| 410| 461| 513| 589 641 616 | 595
} Of to East Dee,  § Imstrument gystem lnterfered with. - et e et et e e ___,_______:_ e et ot e
irad

-
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L . S ' * DECLINATION—MEAN-

C —{6° + tabular minutes. _ . _ .
Day. | Oh. | 1h .| 2h 3h 4h, 5h, 6 h. The | Sh | .9h -| 10h | 11h [ 12h | 13h | 14,
z . .
‘ 1 41 | 27.| 30 - 98 16 ‘11 TV — o] 1l e 20 - 19 . 21| 1y 32
2 50 . - 29 43 42 23 24 = g P 8 T3 — 9y .4l s 14
’ 3 76| 88| .57 1. 10 4] -4 0| -7 n| —2 —16 10 20 23
4 51 32| 18| - 9 13 6 21 18 22 15 13 5y —2 10 23
5 63 155 | - 123 55 44 24 T 19| — 1| —45] — 39| —88! — 94 20| - 36
' 6 t 1 t 1 T t T T 1 t t t — 26 —17 6
T 127 115 01 53 44 18 17 14 19 23 12| <490 — 45 us .29
'8 72 7 66 88 60 25 28 17 11 i — 4| —2| —8] —20) 9|
; 9 50| 39 " 53 23 19 24 20 26 22 | 28 2] 20| 14 26 17
10 68 41 49 24 13, 31 40 23 | 24 16 22 3l 9 3] 23
11 38 38 35 38 40 26 33 25 19 “e3 | 23 24 | 27 24 25
12 68 70 95 77 24| — 6| —34] —63| — 71 nl —7| —¢6o| —65| —14|- 35
13 155 164 64 37 52| 11| —~ 2| — 5| —103|—=136]—110| — 23 24 46 32
14 126 87 81 33 S| — 0| — 19| —a7| — 21 24 3 0| - 8| 3 31
15 55 58 s 45 29 | . 30 28 al | 12 1B —8| —34| 2 27 25
. - 16 51 42 35 4| 15 18 25 17 9 10 18 19 10 12 14
; 17 |- s0| a7) - 62 47 22 9 137 10 15 16 18 20 9| —5 a7
18 37 36 32 34 14 26 " 24 267 22| . 20 32 25 31 34 13
. 19 34 32 " 29 20| .22 10 21 15 16 17 21 25 18 21 14
20 78 66 61 32 29 7 1 18| 16 23 21 29 30 27 25
t . . . ’ .
_ 21 39 © 34 35 38 22 15 28 26 25 30 30 22 26 12 26
. 22 |. 4 56 53 44 32 14 22 22 32 23 27 21 31 32 29
23 38 .30 36. 39 a7 21 23 28 2| - 27| . 30 24 28 a7 33
: 24 39 . 38/' 30 32 30 | 25 28 29| 29|, 24 26 28 00 30 25
.25 . 50 45 27 22 21 20 27 24 29 29 32 28 26 30 24
W ' ) ‘ ' , .
20 | 40 40 20 21 20 18 C1g | . 24 16 C 11 2. 17 18 a6 2
27 " 51 52 47 . 32 23 21 31 17 22| 21 a7 30 | 28 34 34
28, 46 37 34 32 27| - 24 12 22 31 31 27 30 31 29| e
29. 37 . 36 28 i 23 18 17| . 21 25 .21 20 10| — 25 0 26
30 39 41 |. 31 26 24 .21 23 27| 28 30 30 30 28 26 o1
. 31 51 23 38 25 170 . 16 22 21 26 19 18 19 13 16 16
‘ d
. Sums 1,764 | 1,701 | 1,445 | 1,075 789 504 | - 487 408 | 200 368 370 1 207 211 649 744
. | | :
Means 59 57| 48 36 26 17 16 1) 1] 12 12 7 7 2] 24
g - - :
. Xo record. 1 Instrument aystem interfered with.
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‘JIOURLY VALUES—G.MT. TABLE XVIIa—2.
i MAY, 1912.
. b i M ! .
15h |-16h | 17hc | 18h |"19k | 20h | 20h | 22h | 230 | 24h | P | Max. | Time. | Min. | Time. [Range| Day.
P h. m. h. ﬁa‘.
54 28 25 32 32 27 87 48 50 50 29 6 30 80 | 23 32 83 1
ag 32 35 76 69 - 51 43 35 61 76 28 | = 28 | 10 58 88 | 17 50 1 116 2
19 20 '35 33 36- 51 114 55 92 51 BL| — 24| 759 14421 7| 168 3
30 34 3. 36 32 40 95 84 100 63 31 — 301212 132)2231| 162 4
20 31 45 T T T T T T ¥ T T i T 1 t 5
24 88 38 38 25 31 39 59 T4 127 | .. . S 6
28 28 34 36 39 75 5 124 91 7 44 '— NG| 11 5 178 110 254 7
42 35 - 25 30 40 38 32 50 41 50 Bl —23) 952) 149) 248 172 8
2>7 33 32 39 41 38 42 32 T 48 638 31 — 1|13 40 105 | 2 20 106 9
27 36 34 32 34 32 38 31 34 38 30 —9|1145 75| 000 | 84 10
24 29 42 32 33 52 i) 63 .80 68 37 41533 1170211, 103 11
37 37 50 39 87 45 4 199 153 155 32— 164 | 735| 251]92213| 415 12
33 35 31 43 112 116 143 149 137 | -126 41 |— 201 840 208 | 130 409 13
25 ol 42 20 G4 71 77 7 84 53 321 — 66| 720| 182| 130| 248 14
28 33 42 36 37 35 35 30 45 51 28 | — 53|11 4 92 | 112 145 15
29 31 40° 36 42 50 49 34 44 - 50 20 | — 11114 12 72 145 83 16 ]
21 29 36 20 24 23 27 49 36 37 271 — 40 | 12 45 86| 015 | 135 17
16 33 35 33 350 40 54 44 41 34 31| — 2|14 20 672112 |. 69 18
35 34 25 . 2 30° 91 | 86 42 40, 78 31 — 211345 1830|2028 141 19
Ty 29 22 39 40 | 49 42 36 36 39 31| —6' ¢ 3 gl o 2| 9 20
26 32 36 32 35 32 29 33 56 41 30| — 10| 12 48 71t23 5| 81 21
27 BT 26 36 37 B4 36 36 37 38 23 7l 450 7101 5| o4 27
35| 86 33 34 25 50 46 37 30 B 33 18112 57 50 )21 40 | 41 23
. 20 27 31 31 33 25 36 87 49 50 31 21 |12 35 652345 | 44 24
E 37! 30 36 40 |-+ 83 37 33 41 40 51 9] 428 60| 2315 60| 25
20 37 30 33 30 35 40 38 38 54 277, —0| 99 612340 | 61 26
32 32 34 0| sy 37 34 40 43 46 33 3] 515 66| ows 3 a7
34 32 31 35 38 34 41 46 40 37| 82 51 osa6| 60| .. o4 28
31 30 34 35 37 37 51, 54 50 39 27 | — 54|12 20 69 | 21 15 (1,213 29
32 -84 39 35| . 40 98 119 92 61 51 41 11| 4 8| 1146|2050 135 30
19 22 29 29 25 25 37 43 46 51 26| — 16 | 11 45 72| 22 45| 8% 31
804 | 1,058 | 1,071 | 1,002 | 1,175 1,466 1,653 | 1,717 1,796 | 1,774
{ ‘ 2:? 34 35 35 39# 49 55 57 60 59
I DL ! . A . ' )
tlivr tinistiadai damennleet § 0 ol m'mh:hni ¢
i

———
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AUSTRALASTAN ANTAROTIC- EXPEDITION,

\

. DECLINATION--MEAN
—{6° + tabular minutes, '
Day: | Oh 1h. 2h. 3h. | 4k 5,1, 6h | 7Hh 8h. | Oh | 10h | 11h | 12h | 13h | 14h

i 51 55 87 50 37 11 10 0| —28| —52f 14| — 67| —40 12 8
9 43 45 26 25 23 1 6| — 22 2 1 0 8 9 1} —13
3 57 ' 56 35’ 24 0" —9! —23; — 3 20 3 o1 T 0] — 4 0
4 35 32 38 38 24 15 | 5 7 3 4 7 4 3 G 5
5 16 is 16 32 15 10 6 8 10 5| 8 11 13 13 7
6 . 13 16 61 1 3| —s5 9 10 8 10 8 9 12 12 9
7 12 19 12 i2 16 14 5 7 5 8| 10 4 9 7 6
8 38| — 4 30 29 |-, 10 2l — 27| —43] — 36 46! —15] — 21 91 — 64| — 21
9 56 87 76 48| 25 8| — 1 0 5. 16 — 1} —22| —36| —23( — 14
10 . 44 | 68 71 38 20 18 6 | — 7 11 4| — 1| — 1| — 1 0
» . |
11 34 69 35 23 25 14 1 15 25 30 20 5| —11 10 15
12 44 36 39 31 24| 12 15 12 21 171 18 1 1 5 13
13 33 33 28 23 19 14 19 24 23 19| 23 10 21 29 40
14 44 31 3¢l 17 15 | 29 14 9 6 1|, 1 4 15 19 17
15 51 50 49 21 a1 | 18 23 20 26 17 35 27 36 27
16 40 42 29 2 .27 30 33 sa| 3 35 33 35 32 34 25
17 20|, 39 35 32| 32 26 34 32 29 34 27 14 12 14 31
18 37 42 36 33 31 43 26 27 2 30 20 | 24 28 13 30
19 35 50 34 83 22 38 3t 32 22 30 36 24 31 34 33
20 34 33 38 32 33 | 32 34 30 34 32 31 29 35 351 7 a5
21 37 34 39 32 27 25 25. 28 28 331 29 28 20 15 32
22 50 43 26 35 | 28 26 26| 23 30 27 28 22 0. 12 1L
23 44 54 40 39 26 .33 28 31 27 31 21 23| — 7| — 19 37
v 24 G2 32 53 57 38 36 38 13 07 23 31 33 4] — 14 . 06
25 . * v a4 35 33 28 23 30| 80| o2 29 36 38 33
26 45 41 49 46 36 14 22 | 28 " 20 25 33 34 | 25 23 05
27 34 31 33 i i i t 1 1 s 3 b 3 i S
28 . . .34 29 27 16 09 12 20 - a9 20 | 29 20 06
29 * * * 60 44 22 280 14| - 206 08 Wl o] —1) —10 00
30 * * 63 .48 36 20| . o6 29 30 | a7 15| — 2 03 11 |, 19

Sums L127 | » 997 | 1,033 985 730 569 452 413-| 438 398 477 3923 208 257 411

Moans 43 38 38 34| 25 20 16 14 15 14 6| 1l 10 nj. 14
) ‘ ' w ol T

. , v . - i ]* 1 EX¢ l ] { 4
Al 1 | ! L ‘ ‘ 4 S i
) % ) § _ . l A i e }' - m:'_&g_t_!‘r.:gfg;_g_(j;}gt?h,,Ax,f‘_lns’tn‘mmnt iutér,[crcd,\vi?h.‘,.

.
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R TERRESTRIAL MAGNETISM, 105
HOURLY VALURS--G.M.T. . TABLE XVIIa—3.
* ! L8 :
JUNE, 1912,
15h., | 160 | 17h | 18h | 10h | 20h | 20h | 22h | 23n | 2th. fﬂﬁﬁvnmm Time. | Min. | Time. Range. Day.
. l N :
- N . . v h, m. h. m.
.10 16 15 6] 13 2 25 28 29 43 11 f»_154 1116 | 108] 228 | 262 |- 1
—-10 9 17 14 16 24 63 88 40 57 18| —48( 725| “solelas| 117 2
18 17 13 13 10 18 13 35 53| 85 4| — 56| 555 77| 032 133 3
10 16 11 23 27 29 18 12 10 16 16— 41205 59| 148] o62] .a
5 15 19 13 13 5 21 15 16 13 1B — 51 a7 | 44 302 4o 5
13 16’ 19 16 15 14 18 30 29 12 13 —12] 435 44 123 16| &6 6
0 15 il 9 6 9 13 21 35 38 12— 31413 68 [2332 | 71 7
26 G 37 41 41 120 179 2 43 56 18| —112 | 14 00 | 222 |20 35 | 394 8
10 19 35 33 31 46 160 158 133 144 31| —127 (12928 | 187121 25| 314 9
— 10 36 25 101 73 50 31 58 41 24 stl.—25 1420 1168|1806 193 10
o5 3l 19 29 30 29 23| a3 43 a0 es|—amfrzoo] 14| 055 | 1| 11
o8l 32 26 21 3 28 -2 39 32 3 23 | — 23 | 10 40 01 102] 93 12
29 27 34 20 41 36 37 37 30 44 271 = 1| 527 6l {1t 21| o2 13
12 32 -’30 37 30 36 32 36 48 51 23 | - 10 15 67|23 60| 76 14
37 9 20 34 39 57 39 30 a5 40 31 4 45 67| 148 o3 15
392 34 28 .32 40 52 67 6o .87 29 36 19 | 23 03 g0 2042 o1 16
30 35 34 58 32 30 36 45 40 57 32 [ —, 0|12 46 85|18 00| 94 17
38 a3 37 32 36 36 a5 35 52 35 32| — 413 00 62122 54| o6 18
33 .36 35 37 36 30 20 37 35 34 33 14 | 04 05 50| 102 a5 19
36 37 35 36 33 20 © 40 29 40 37 3]+ 15| 315 5111618 | 36 20
36 34 31 44 40 40 45 52 51 59 Ml — 012092 623 22| 76 21
29 25 46 87 87 27 36 36 43 44 30 211400 | .6li ool| 59 22
28 “ 39 22 36 57 68 80 73 71 62 37 | — 6911232 | 1052250 | 174 23
26 46 45 32| - 40 38 37 56 52 * * | —a33(1300| 02| pot]| 295 24
35 35 31 347 o8 41 38 34 37 a5 ¢ 1 F + |t $ 25
_ ) . ‘ . . 26
30 31 32 35 |7 40 37 42 35 37 24 (- 32| —12(13 50 573 20 69 26
Il ot 1 1 3 I i S 1 1 i I i i 1 3 27
31 37 36 32 50000 40 64| * * s § § § § § 28
" 43 30 33 40 * * * * * * * * X LN 20
50 45 44 45 38 40 46 2 1] €= * ) S " * * 30
631 | soa| 835 052 058 | 1,066 1232| 12068 1,194| 1,076 .
23 28 20 a3 33 38 44 47 44 43 y
1 D.and Dr. not recordel, § Instrument arrested, i
. o i ‘ *

* 6624—0

i IPETY
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—{6° + tabular minutes.

AUSTRATASIAY ANTAROTIG EXPEDITION,

DECLINATION—MEAN

Day. Oh..'] 1h. 2 h. "3h 4 h 5 h. 6h Th. | 8h 9 h 10, h. 1k 12 h 13 h 14 h.
1 70 50 49. 38 24 15 30 35 12 17 20 26 21 17 00
2 30 51 49 45 32 27 23 27 23 30 27 26 27 29 31
3 35 45 40 36 32 28 . -23 25 19 30 17 01| — 06 09 13
4 84 40 69 67 51 06 08| — 13| —21| —07| 15| —24 —02| —33 24
6 148 155 39 09 23 401 20 06 08| 10| — 21 07| — 2| — 8 01
8 79 70 48 33 32 40 25| 25 25 21 20 41 i 14 26
7 65 42 35 26 23 24 21 21 27 27 29 33 27 28 26
8 39 52| t41 29 25 23 23 27 26 26 27 24 22 00| — 03
9 37 31 35 52 29 28 36 97| t27| 126 26 19| — 07 17 33
10 x 53 47 47 30 30 33 34 36 33 36 37 82 23 37
11 .
: § Instrument arrested,
12 . ._ . , ‘
13 . . 38 27 32 26 37 34 38 34 40 39 36 41
14 49 51 42 31 36 30| 27 24 40 30 32 38| a7 24 29
15 49 47 49 35 30 22| 30 23 27 25 35 33 8| 42 40
16 . 50 66 53 51 47 20 14 10| =05 30 22 36 50 35 46
17, 49 53 47 44 37 36 34 35 36 32 33 34 35 34 32
18 84, 69 62| 47 30 25 31 33 33 34 39 41 39 38 46
19 D 44 49 42 3 27 27 29 35 .3l 30 26 22 21 35
20 71 51 50 57 43 841 2 10 12 o1 o0z —a1 04| — 02 26
21 80° 74 73 50 43 18 20 27 28 a3 | 80 06 12 18 42
22 51 41 52 " a7 41 84 23 23 21 27 35 27 14 17 21
23 47 16 36 82 36 37 21 21 28 40| 34 20 38 31 26
o4 37 50 36| 34 34 34 33 30 35 35 33 36 38 41 a5 |.
25 55 54 45 38 30 29 32 32 36 30 24 20 24 20 19
20 53 a3 76 59 52 41 25 27 28| .17 12| —12| —o03 29 4i
27 97 79 93 66 61 46 | - 33 23 25 41 30 30 34 34 38
28 45 51 52 53 45 36 29 241 32 30 28 36 28 37 36
29, 48 50 59 55 50 34 25 23 31 28 28 i 26 12 23
30 50 | 63 60 58 49| o 34 25 23 20 08 17 12 17 — 09 04
31 76 03 96 68 45 30 17 03 06 - 01| — 47| — 17 08 20 21
Sums . | 1,703 | 1,614 | 1,447 | 1,326 | 1,068 860 747 671 657 698 647 641 622 574 789
Moars 61 58 58 46 37 30 26 23 23 25 22 22 22 20 27
t
. I Minli;;;uﬁul'-;cordcd. i 1 Driet \:iolcgf,_storm.



HOURLY VALUES—G:M.T,

N

. TERRESTRIAT MAGNETISM

107 '

TABLE XVIIa—4.

JULY, 1912

jInterpolated; curve regular.  °§ Instrument arrested.

15 | {6 | 17k | i8h | 19 | 200 | 20H | 2% | 23K | 24k i’}f%{ly Mox. | Time. | Mih. | Time. [Range. Diy:
) L. m. h. n.
38 47 31 37 32 34 38 . 43 33 3070 81| —20/1340| *s4|o0L30]| 113 1
20 34 31 36 31 31 34| 32 37 35 32 1504148 | 63|.050| 48 2
28 35 80 by 54 55 64 55 93 84 38 | — 191202 1367|2227 155 3 !
— 17 49 46 29 61 90 83 66 116 148 35| — 86| 1315| 1752244 261 4
33 32 52 2 52 iis 188 14 138 79 50 | — 85 | 10 30 | *257 | 21 25| 342 5
© 35 26 60 a7 49 49 43 §2 74 | 65| ... |—l23|1122| d21| 0d5| 244 G )
20 32 30 4G 36 27 47 70 68 390 85| — 2(0417]| 05| 0001 107 7
31| ~44 32 37 41 51 81 64 41 370 33| —de|1dd0| 1112116 160 8
41 44 41 42 47 49 44 .35 0] 44 34 | — 25| 11 59 70| 305| 95 9
35 41 41 42 47 57 38 46 471 L. 17| 12 27 66| 19 551 49 10
o ) M
§ Tustrumént arrested. {12
45 41 ] 42 42 40 43 46 39 o] .. 28| 433 521856 24 13 .
46 33 39 35 4t 4 48 60 | 52 54 38 17.] 13 03 68 |23 33| -5l 14
42 45 49 40 49 44 42 52 59 50 40 iz | 724 67 |22 16| b5 15
46 45 46 40 45 4 50 51 52 19| 90l _—is| si2| - 7iloo1s] 16
20 42 el 83 60 o7 03 io2 80 84 50| 131614 1i1|2128| o8 17
42 47 43 43 -47 44 51 48 57 63 da] "17]03 58 40 1 00 0 | 73 18
41 41 38 36 39 3 T4y 51 56 71| .38 11 | 13 00 7728501 66 19
40 44 48 [ 45 41 33 44 59 817 80| . 35— 30|1306| 105|23-04 | 135 2 .
34 36 a3 a2 -9 w7 40 431 5 51| ss| a2 |1122]| 101000 | 143| o1t
33 43 53 41 40 41 41 40 50 47 36 06 | 12 10 | 02167 67 22
19 47 47 44 “ia 44 E2) T 44 37 36 g2 | 14 50 6o d5| 67 23
42 41 42 44 46 55 53 64 51 55 41 23 | 01 30 70 | 00 50 47 24
40 42 41 60 55 51 50 70 53 40| 04(1245{ 1052250 101| 25 N
38| s 57 43, 46 49 69 09 98 971 45| —3so |1l 9o2| 1132|2350 162| 28 :
. : R e K] - - N - - ' . . iz
40 44 42 45 45 46 44 47 47 45 47 04 {1025 |, 114 | 1451 110 21
45 43 49 52 48 46 47 46 49 48 4l 21| 0408 | 66 |2222| 45 28
26 43 49 51 48 47 46 42 43 59 39— 901315 A8|0245| 67| 29
30 55 59 60 55 57 70 - 63 . 68 76 40 | — 38 | 12 45 82|01 82| 120 30
42 40 07 71 102 105 121 107 94 114 50 | — 86 |09 45 | 1612300 | 247 31 )
. N ., A . [ i . Lo .- - -
1,011 Le2i| 1341 | 1361 | 1,400 | 1,518 | 1,608 | 1,796 | is46 1,747
. 35 42 40 47 48 52 59 60 64 62 .

P B

T
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— 6° + tabulur minutes.

AUSTRALASIAN AL\"’LARCTIO EXPEDITION,

DECLINATION—MEAN

Day. 0 b ) 1L 2h 3 h. 4 h. 5h G h. 7 h. g h. 9 h 10 h. 11 I 12 b, 13 h. 14 L.
1 114 80 70 as 33 20 41 19 24 31 38 35 31 42 4
2 64 59 51 41 42 28 33 ‘33 36 26 34 32 25 18 20
3 68 68 57 40 32 21 12 21 24 31 23 25 4 23 50
4 63 6 51 41 37 35 38 35 33 41 36 30 37 45 48
5 43 40 43 43 31 25 34 34 37 36- 34 40 30 34 35

, ,
6 118 137 139 W ey 43 BT =6l - 24] — 36 91| — 75| — 75| —&k| — o3
7 67 07 94 84 56 41 17 33 34 37 36 44 44 42 42
8 " 57 66 41 40 35 29 30 34 35 39 236 39 35 33 40
9 51 61 63 55 an 34 36 90 28 17 | 18] 19 15 2 43
10 67 75 57 54 31 27 22 29 32 39 31 36 28 36 38
11 88 73 56 46 32 31 25 29 25 20 33 37 0 86 37
12 47 43 41 40| - 36 27 34 31 370 388 38 34 35 46 A4
13 61 61 567 48 41 29 [ 28 19 34 10 23 39 38 33 41
14 49 51 6! 45 36 29 27 22 i8] 28 sl —38 10 2 34
13 81| 78 86 43 26 12 22 23 30 39 42 40 35 40 44

16 72 54 14 10 34 27 27 33 32 39 31 36 28 16 46
17 180 197 73 120 86 27 18 — 15 1B —6| -7 —W| — 45 25 33
18 79 42 58 6y 53 48 41 29 30 38 32 3| —6 21 23
19 196 143 105 30 50 28 13 15 9| — 18] — 21 3 L] — 2 24

"20 101 118 80 71 68 42 96 20 10 22 29 10 14 18 7
21 78 57 61 75 65 64 30 25 33 31| —1L] 35| — 2 1 30
22 179 138 | . 1900 71 “28 " 36 [ 9 18 23 20 95 29 30
23 187 ] 100 119 108 40 Ml — 16| —31 | —21| —22| —a 8 12 ¢ 34
24 79 51 411 45 32 26 14 5] —16) — 4 o2 22 40 36 24
25 - 82 108 82 66 54 10 1y 14 27 1y 3 24 n 37 32
26 68 61 57 41 19 27 12 16 31 27 28 27 29 11 31
27 83 86 53 41 33 24 19 15 28 T —18|.— 0| — 4 99 37

23 55 (. 7 45 24 16 15 51 11 25 32 33 27 29 34 28 37
29 66 40 46 35 30 26 21 29 28 41 34 33 26 39 16
30 62 55 63 50 39 18 16 25 33 33 34 94 36 37 43

31 43 59 73 41 29 41 33 922 - 30 39 35 37 30 38 47

Sums 2,654 | 2,476 | 2165 | 1,781 | 1322 | 970 730 | ~542 8| 716 506 484 502 704 | 1,076
_ Means 86| 199 | 698 575| 426 3l3| 238 175 | 2417 --23 163 156 | 162 256 | 347




_HOURLY VALUES.-—G.LT.

TERRESTRIAL MAGNETISM.

TABLE XVIla—5.

109

AUGUST, 1912,

15 L. 16 h. l"I I 18‘ h. 19h. | 20h 21 h. 22 h, - 23 h. 24 h. foLrIBt«:]) Max. | Time. | Min. | Time. Range.| Day.
. 0 b h.\» n.
52 40 41 41 43 T 77 53 49 6 47| —30 | 444 | 1430 023 173 1
35 41 50 47 41 47 44 51 60 68 0| —8 |15l 118 |15.4| 126 2
50 46 47 40 46 45 43 64 73 65 40— 17 11210 146{ 1 9| 163 3
43 43 4d 33 43 47 57 52 49 43 44 25| 523 85| 033| G0 4
" 30 45 47 50 39 49 75 163 151 118 51 15| 450 | 2142240 1ol 5
42 35 46 109 77 61 51 4 86 75 67 a4l o30] 72| 1s2| 25| ger 6
43 46 61 50 53 57 30 49 49 57 sl — 14| 630 153 o036 167 7
43 46 48 48 45 47 53 50 65 51 43 24| 143 93] 118 69 8
45 45 44 55 55 46 a4 58 2 671 42 o113 1| 115 M 9
44 42 42 43 4z 88 88 97 2 88 50 11| 6310| 12422385 113 10
42 47 48 Ty TS BT 52 48 48 47 43 8| 439 ] 100 040 | 101 11
43 39 47 30 51 41 e 47 45 6i 41 20| 527 62|25 | 42 12
43 43 14 43 43 43 52 53 54 49 42 151 584 |l 1 5| 50 13
39 48 44 50 48 48 67 70 83 81| 89l —30 10 12| 1229354 152 14
46 g | a2 41 47 43 49 33 56 72| 4t 1] 518] 106| 130 103 15
2 16 47 19 60 47 19 74l 12| 180| 48| — 4| 1245 | 204 |23 59| 208 16
42 47 30 66 52 48 54 67 58 79 42— 156.[10 15 | 232 | 115 388 17
29 33 52 321 65 264 250 122 137 196 Gy | — 27 | 11 5} 452 | 20 85| 379 18
570 31 5l 50{ 7l 5| - sl 51 87 101 44| — 52 913{ 235 02| 287 19
30 46 67 40’ 30 56 7l 84 83 78 51 211015 11| 118 1y 20
43 48 47 61 63 G0 62 91 147 179 . 47| — 76111 2| 209 | 23 47| 285 21
52 6l 39 93 g7 |+ 114 92 115 163 187 68 | — 181 430 | "287| 153| 255 22
47 38 4l 81 90 88 y2 154 138 70 55— 125 | 727 220 055 354 23
20 43 Vi 72 60 53 63 76 92 82 39 | — 527 815 | 1107|2255 159 24
44 47 Ia7 45 49 68 67 78 i 68 47| — 41| 935 40| 010 | 181 25
m 48 L1 43 53 59 60 76 86 85 420 — 7|13 3| 112 |2 52| 119 26
- 40 43 12 5| 100 63| 62 67 51 55| 35 -—ovsid122| 13s|1015| 236| 27
ad - 55 T 47 40 53 (ix) 5l 44 46 66 41| —a5[ 127 . 08| 055 103 28,
33 4 54 67 73 8! 4 6l 64 62 40f — 1§ 130 1131950 114 29
41. 44 1 19 45 52 59 84 68 i3 44 2 615| 110] 230 108 30
- 4l .43 40 a0 77 78 70 84 1o | 49 O 240 a0 124| 120) B
300 | 1,363 | nas2 | 1L,674 0 1,793 |0 2,039 | 2067 2,287 | 2,517 2,650
s10| 440|472 540|571 658 | 667 T38| 812 855 :

.
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AUSTRALASIAN ANTARCTIC EXPEDITION. -

DECLINATION—MEAN
—{6° ¥ tabuler minules. -
Day. | Oh. in | 2h 3h, | -4h 5 h. 6 b 7 h, §H, | O | 10k | 11h | I2h | I3h | I14L
1 110 120 89 o 36 14 95 20 46 40 40 38 38 29 40
2 o 49 46 47 33 31 31 30 20 40 37 37| . " 30 39 47
3 58 53 45 39 36 35 34 2 35 42 39 40 38 41 35
4 90 154 135 103 64 44 30 24 35 26 6] — 53| — 12 23| . 48
5 64 50 48 46 3l a1 36 28 34 I 25 8| —b52| — 2 39 47
6 132 [ 144 100 53 46 35 30 20 16| — 7 1 17 22 20 48
7 80 55 52 39 31 37 34 27 24 33 17 30 30 26 44
8 6l 56 48 42 38 24 921 i7 4 io|. .3 4 24 37 44
9 82 44 104 83 50 43 33 12 17 0 0] —19] — 9 24 35
10 84 105 96 iod 60 42 25 26 34 31 29 9 18 28 38
1 80 53 87 85 49 39 26 9 i1 95 22 25 29 41 45
£ - N 1 .
12 04 83 96 98 | , 6 40 0] — 6| —|4] —20| — 2| —2f — 5 31 15
13 102 99 88 62 35 26 18 30 4o 30 . 46 34 30 34 38
14 62 79 52 60 45 50 13 21 07 5 13 19 55 40 39
15 86 78 48 37 26 21 20 29 B0 34 31 40 37 44 39
16 53 61 83 17 5 37 7 14 0 1] 6 7 13 25 37
17 54 i 51 il 26 07 17 31 *33 25 28 30 3 — 81| -—7
18 61 162 i G0 34 30 wh —is) — 171 — 8 2l — 6| —30 .8 ]
19 77 63 50 78 67 85 a8 29 17 24 36 33 41 36 40
20 146 136 138 1i0 62 44 20 S 7 23 20 Wl = 6 2 30
21 56 50 41 45 28 32 21 31 b 20 5 1| — 25 5 11
92 isi | " iis 124 80 74 bi | — 19 3 13° 3 16{ — 7 28 31
23 d6 | 86 65 56 a1 35 22 12 2 34 15 14 29 39 35
24 41 i 76 50 is1 75 18 —p4| —sp| — 141 | — 161 | — 52 26 33 54
25 128 76 30 - 47 50 25 28 29 2 27 34 36 38 13 42
2% i o-dl 8t 16| 50 29 32 24 13 29 23 37 37 43 36
"~ 1 N L + .
27. 53 48 55 30 19 19 15 23 32 30 31 20 15 35 44
28 67 5 47 33 17 21 24 i 28 37 37 42 39 36 10
29 71 70 53 34 23 10 13 31 34 3 41 4] .3 38 57
30 65 80 90 82 51 cot| L, 18 12 15 io 26 17 16 il 40
Sums 2,346 i o344 | 2,244 | 1,762 { 1,397 086 | 667 53i7|  BEe g Ex) 334 507 899 | 1,150
. | . . . .
Means i) l 78 74 59 48 33| 22 18 ‘18 16 15 13 17 30 39

‘Taterpolated ;-curve regular,

.
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* TERRESTRIATL MAGNETISM. - . 111

HOURLY VALUES.—G.M.T: , S | - TABLE XVIIa—6.
. SEPTEMBER, 1912.
“15h | 16h | 17k | 18k 1h | 20k | 21k | 2h | 2D $@$£%;MM.ﬁm.Mm'%m4@@.yy
- . ) - h. m. h. m,
43 49 44 44 43" 46 42 49 50 42 | 46 6| 445 134 | 045 128 1
44 arj 43 46 42 37| 48 56 54 58 | 4L 16| 648 69|23 55| 53 2
44 41 44 46 | - 40 47 42 50| 58 90 43| 200 430 n2{2330] 9| '3
44 44 78 67| 76 57 57 62 0| o4 52| -—88|1032| 202 1. 0| 200 ¢
49| 4 46° 49 (. 33 59 89 | 86 76| 132 42| —81[11 0] 1762345 | 257| B
8.0 47 43 45 45 46 521 62| . 86 80 48| —21| 9 0| '160| 110 181 6
46| . 42| 48 63 60 | 49 48 58 68 61 43 6102 181 0 5| 125 7
45 50 47 55 58 71 48" 57 79 82 39| - 18| 815| 118 |23 25 136 8
55 48 . 45 56 58 54| - 86 73 73 84 41 | —59 1120 170 | 2 L 229 9
38 37 55| 47 46| 46| . 47| 5L | 8 80 49| —23 |11 2| 162| 059 185 10
47 89| . 49 46 T 58 48" 58 . 69| ~ 90 94 47 |— 5| 742 | 150| 215| 155 1
52 - 43 46 53 . 53 83 116 87 79 102 46| — 86 (1050 | 140 |21 5| 226 | 12
49 47 43 68 80 119 133 96 [~ 49 62 58 14| 445 "162 (21 22| 148 13
41 69| - 45| 45| 4l 51 64 69 81 86 45 |-~ 8| 910] 131 2355 134 14
47 43 46 47 47 48 52 47 57 53 42 120 5 0§ 117| 058] 105| 15
61 - 53 45 471 51 44 a0 42| a2|" sa|- 36|— 6| 82 99| 158] 105 16
19(. 380 18] 105 102 172 270 [ 130 72| -6l 58 | — 52| 1258 3202035 372| 17
B B o E R I 49 60| 93| 90 75 77 42| —90 1140 | 213| 1 2| 303| 18
41 51 52 54 65 59 109 66 120 | - 146'| 55 7] 850 184l23 o) 177| 19
34 46 41 5ol .83 .52 oL| - 59 56 56 50| — 321222 | 184 020 | 216| 20
38 52 50 54 |« 68| 66| -9 108 103 | - 154 41— 37|11 48| 174 |2340 | 211 | 21
3t 40 43 60 st 69 57 59 98 |- 46 49 | — 35112 o| 154 | 158 180 | 22
a5 | - 42, 60 100 64 50 | 43 40| - 32 41 43| — 26| 022 176| 059 | 202 23
57|, 51 51 49 60| 96 200 195 206 128 | 47| —219| 952 | 226(2112] 45| 24
45 44 48 44 46 45 46 50 34 4 43— 1| 310 131} 118 132 25
46| 50 50 44 52| 98 105 71 52| - 53 46| — 4| 248| 133| 2 1] 137 26
42 47 51 57 50 | 45 48 53 61 67 39 | — 191148 | 97| 040 116 | 27
47| - 46! 25 48 48 51 51| 50 70 kS| 10| 4307| 90|2350| 80, 28
45 | - 47 47 b8 03 66- 57 $0 80 65 w|— 1|5 0 96 (23 2| 97| 29
ay| 40| 54 47 5l 50 62 90 63 74 46| — 6|1130] 128| 145| 134| 30
1,323 | 1,370 | 1,508 | 1,638 | 1,006 | 1,884 | 2202 | 2,138 | 2,228
a4 46 50 55 57 62 75 2| 4| 716
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1172 , AUSTRATASIAN ANTARCTIC EKPEDﬁFION.
! . :
' ' ) ' ‘ ; . ' : DECTLINATION—MEAN
1 —{6° + tabular minutes.
Day. | oh’| 1h | 2h | 3h . 4h | sh | 6ho | 7ho | Sho | 0h | f0oh | Ih | 12h | Bh | 14h
Ay -
| —1 33 55 G| —8| —52] —s82| —8 | —119| —86) 27| — 70| — 88 0
2 - 74 0 80° 71 48 37 27 21 42 38 42 43 M 42 44
3 156 | 140 131 51 24 25 38] 25 2 22 27 | © a3 21 sz | a0
4 82 59 75 75 At 29 12 15 13 8 2 19 18 19 - 89
5 77 57 43 22 53 29 19 14 17 15 15 2 27| a3 31
. :
6 64 6l 47 26 st 15 4, 4 26 32| 17 27| 15| 14 3
7 59 59 57 29 11 19 14 23 18 .27 35 24 a4 29| 23
8 128 | 154 112 60 47 51 1n 7 1) — 17| — 14 a1 B3| .2l a8
9 121 89 58 . o6 38 26 26 5 —2l| —8| - 18 42 18 31 53
10 107 [~ 69 36 25 35 38| 36| . 32 22 10 4| m 30 40 38
11 190 6 100 34 48 30 20 13 200 — 8| —18] — 27| — 22 24 5
12 166 51 29 26 21 28 | — 15| — 14| —43] — 53| —12| —32! —17|  1s 24
13 180 172 141 113 90 61 14 19 37 o —12| —m 6 30 2
) 1 - 84 06 [ 132] . 70 46 21| — 22| — 75| — 63| —1300| —s88| — 62| — 49 7
! . , 15 200 |- a3 97 43 681 . 5i i 31 . 2 —3i| —3|° 1a s 4 31
\ .
16 M7 125 85 42 1 3 14 0. 3] —12| —6| —14 4 361 20
17 186 161 184 127 8t ol -1 —a] —e] —8| 1113 10 43 43
18 58 81 65 56 12 8| . 4 1 10 1 13 24 20 a6 | - 4L
1 63 59 33 27 al 9 o1, 21 20 27 25 30 19 22 31
20 76 a2 36 28 22 16 5 6 21 30 23 10 2 30 81
21 34| . 62 54 32 42 26 1wl s 13 7| 1k 21 21 21 24
22 63 47 -8 25 15 0] 10 4 6 3 17 3| #0 38 37
‘ 23 v 32 30 46 26 G 25l —4| —5 . 25 20 21 21 28 26
; : 24 |- 78| o6 a7 7 S T N [ 2 9 19 19 17 23 26 5 22
! 25 S50 02| sa | T oqa| T as 5| —2 8| —10| —16|—19|. 1 7 33 42
o ’ . : . ' . R .
* 2 65 77 73 B 1| —1 0 —11] —2 15| 2 T 26 M 4 38
[ i - ) . -
5 27 05| . 7 n4 | o7 60 29 T —1f —16] —o|- 6 2 8 17, 14
| 28 80 55 331 60 o1 10 20| — 10 M — 17| —37 — =5 20 a3 23
i 29 106 84 78 76 28 7 8| — 5 2 10 18| 15 30 39 42
! 30 66 35 33 32 1a 1 12 15 10 18 e | - 24|, 40 3 RN |
, 31 106 65 35 28 13 4, 8 10 18 25 32 25 is 16 24
! . | » : . B '
1 .
Snms 3,212 28241 2,147 (. 14,6221 Llis 15 323 17 ! nrl —a9 | 40 aco-| 4 | 753 022
Means 104 75 69 52 36 23 10 4 T 0 1 12 14 24 30
1
| .
!



|- TERRESTRIAL MAGNETISY, © - 13

HOURLY VALUES—G.M.T. g ~ TABLE XVIa—7.
| | ' OCTOBER, 1912.

15h | 164 | 17h: | 18k | 19h | 20h | 21h | 22h | 23h | 24D fol-t_feggy Max, | Time. | Min. | Time. Range.| Day:
L
k. m. h. m .
32 43 84 75 68 56 0. 76 84 74 11— 152 | 810 132] 026| 284 -1
48 44 47 49 46| T 45 50 65| 105 156 53 181 615 | 169 [ 23 48| 151 2
48 57 58| . 48 43 | 67 90 99 88 | - 82 56 7] 450 208] 148| 200 3
46 56 47 54 59 38 68 3 7 77 41 24 957 1357 150 159 4
44 44 49 45§ ‘48 52 57. 57 60 64 38 4| 215 90| 018/ 86 5
33 43 52 53| - 51 51 49 58| 64 59 37| — w1221 95 7| 14| 6
69 45 45| 47 49 . 54 65 89 107 128 44 4| 4 8| 1388|2220 134 7
45 53 46 43 47 60| 78 90 |. 83 121 50| — 57| 922 187| 123 | 244 8
42 43 48 4 - 45| 48 |- 75 86 91 107 45 [ — 82| 852 175 | 0 §| 207 9
41 38| 100 130 | , 88 72 109 133 136 190 62 : 940 [ 237|923 50| 237 10
45 44 ] 50 89 95 124 147 156 | - 142 166 | 54— 61|11 3| 240 0 ¢ 301 11
49 59 53 47 - 8] M 3| . 108 | 13l 180’ 35| — 107 | 840 2002355 807 |7 12
TS 53 46 50 60 66 54 78 87 84 53| — 70| 1115 231| 035| 801 13
18 62 77 146 06| 111 221 202 203 290 54— 126 | 8 15| 844 |2352| 470 14
81| w0 - 87 128 88 | 84 118 180 175 147 64| — 59| 850| 330 021 38 15
61 47 M ES 72 53 . ol 81 46| 97 186 44 |— 120 |10 4| 2242359 | 344 16
45 38| 49 .75 72 58 80 102 63 58| 86| —30|1055) 2240 0 0 254] 17
45 30 47 37 48 51| 54 64 65 63 38| —9] 850 v125) 128} 134| 18
43 44 43 51 52 57 b4 70 65 76 37 — 91230 119| 035 129 19
40 .'}2 48. 51 46 59 | 29 23 8 T34 33| — 332325 113 | 23 48 146 20
48 40 56 a9 1+ 49 40 33 53 7l 63 36| —o9s| o 1| 100|2355| 137 21
44 38 40 48 " 30 30 23|, 35 48 32 30 | — 24 |23 48 91 | 22 35| 115 22
2 48| 56 42 33| 0 64 | 67 76 78 85 | —-10 | 742 | "100 | 23750 | 128 | 23
43 44 30 45 51 65 <70 101 108 95 43 | — 1| 727 | 1362242 137| 24
45 51 45 | . 43 40 49 |2 53 52 83| - G5 37| — 34| 936| 150| 0.40| 184¢] 25
43| 89 42 . 43 45 | 61 69 92 | 104 105 40| —21| 7 7| 156 | 046 | 177 | 26
a3 A0 36 39 64 78 74 64 |- 57 80 40| —24| 748| 143] 2- 0} 167 | 27
37 43 450 63| 65 60 60|, 104 il 106 | 42| —=176; 938| 152 |2335| 228 | -28
38 301 6l 60 39 40 40 | 62 66 39| —12| 735, 116} 216 128 29
50 46 |- 28 40 64 80, .90 85 111 106 . 43 | — 23] 340 137 | 23 43| 162 30
44 53 39 55 57 62 | 80! . 93] 104 04 42| —5| 553 143| 012 18| 3l
1,323 | 1,482] 1,620 | 1,876 | 1,751 | 1,073 | 2,302 2,640 | 2,878 | 8,282
43 48] . 53 61| - 56 63| 74 8, 93| 104
6624—P



- e - -

w0

«

—{6° + Adabular minules.

AUSTRALASIAN ANTARCTIC EXPEDITION,

DECLINATION—MEAN

Day. 0h. 1h. 2 b 3h 4 h, 5 h. G h, 7h 8 h. 9-h. 10h | I1L | 12h. | 13k | 14'h
1 04| 100 116 87 47 33 27| — 14 17 — 27| — 52| —50] —4 40, 26

2 130 123 111 83 80 49 00 ~m 31| — 30| — 62| — 6| — 12 32 45 3

, 3 66 50 39 42 30 23 13 14 22 22 26 39 35 33 42
4 66 53 62 33 14 12 10 14 21 24 15 29| 22 33 35
5 45 32 5| .35 13 12 6| - 13 23 33 36 33 25 37 26
6 891 . 53 59 30 24 30 27 16 13 3| — 4| —2]| — 3 8 20
7 83 50 80 84 91 63 47 16 0| — 2l —37| —20| —25! — 31 43
8 91 72 64 22 13 3] —3| —10| —23| —u 18 25 1 0 8

9 6| 9l 31 5| 8 — 1 — 23 31 24 4 11 27 30
10 43 44 80 57 6 31 18| — 68| — 00— 111 | = 76| — 35| — 43| — 73| — 18
11 70 sl 166 153 97 5 31| — 33| — 87| —43| —37| —33| —e2| —17 22
12 121 83 84 83 41 15 G 13- 21 2 - 13 39 36 38 45
13 77 88 78 65 50 23 14 8 17- 29 31 32 35 43 42
14 22 05 107 129 VE 20| = 3| ~9| —33| —40| — 88| — 18| — 93| — 101 | — 102
15 21 23 43 41 28 32 23 10 i a3 49 33 31 32 45
16 26| el 157 | 108 | 48 34 W] —1 6| —35] — 17 34 30 45
17 70 137 93 68 34 2d .3 9 14 6 18 1 13 237 — 1
18 8 20 57 32 31 17 —2| —2 30| —4 6 3 H] 30 39
19 1 40 a0 53 33 2 21 0] — 14 — 4, 25 2; 27 24 36
20 163 123 17| - s 33 19 0l —3| — 13 16 3 1wl o, 35 41 37
21 BT S 56 38 26 15 18 18 28 28 24 36 -33 41 35
.22 Tho. 49, 63 8ii 58 33 Y| — 3| —57| —72| —w5| —8l] — 172 — 40| — 38
23 102 90 108 72 63 G4 43 27— 13| - G4 1 34 16 39 48
24 91 62. 114 108 49 3] — 48| — 21 7 11 16 — & 30 47 49
25 107 iy s1 57 36 14 10 G 14 29 21 33 27 36 47
26 ] L 143 118 153 69 49 ] — 4 13| — 12 42 34 ) £ Ty 3
27 87 72 70 55 36 16 | 6 14 12 26 17 21 29 37 16
28 51 - 87 134 31 2 9 4 8 18 20 11 0 7 32 32
29 82 76 47 33 17 5| —3| —3 22| 15 28 Bt 34 37 40
30, 108 76 63 59 36 20 4 9 14 17 27 ay 30 13 16
- Suins 2,540 | 2,373 | 2,520 1,837 | 1,197 733 37| — 51| —48|—105| —s8 3 293 543 753
Maans 85 78 84 65 40 24 5] —2|.—2] —4 0 -3 10 18 25
I




"HOURLY VALUES—G.M.T.

'

TERRESTRTAT, MAGNETISM,

11

-

]

TABLE XVIIa-—8.

NOVEMBER, 19i2.

Wh | 16h | 17h | 18h | 19h [ 20h | 20k | 2k | 28h | 24D . kj‘rIeI‘“;zy'Max._ Time. | Min. | Time. [Range. Day.
, h. n. h. m.
39 49 58 61 58 79 104 133 158 13| 49f—79[1035] 200|.2 8| 288 1
53 56 20| 24 78 101 7 08 69 661 42| —o02| 950 | 149| 020] 241 2
34 a7 43 24 31 47 48 48 70 661 86 8| 660 1l4{ 025| 106 3
33 40 43 55 30 5l 40 02 ™ 45 37| — 8| 2348 | 1235|2250 | 133 4
35 31 55 39 7l 96 102 120 151 89| 47| — 5| 515| 1622310 167 5
( .

42 42 56 5" 62 86 99 57 62 83 38| —26|1042! 37le3ni] 163 .6
63 56 55 48 53 61| . 62 93 82 91 41| —49 (1250 13023 0| 1ss| 7
18 45 44 49 62, 86 120 141, 97 ] 36| 40! —37| 825 1932350 | 230 8
44 4% a4 44 43 67 43 11 GO 43 37| — & 23 178 0 L 228 9

— a1 13 65 69 92 106 128 120 S+ 70 16 |— 174 | &350 | 1522058 | 326| 10
44 39 61 04 L9 97 116 162 96 121 47 |—142 | 750 [ 226:] 224 | 3685| 11
44 AL« 34 43 45 67 68 84 111 77| 48 10 635| 18¢|2240] 183 12
38 40 40 a4 40 75 88 89 06| a22) 50| 2| 745| 1702358 168| 13

— 46 14 107 104 80 87 20 84 193 21 22|— 130 | 11 3| 300 |23 29| a4s| 14
39 4l 40 40 36 43 62 25| — 5 26| 83| —s2|2348| 104 1931 1s6| 15
47 5l 53 _32 . 52 21 83 153 85 70 Hd | —-T75 9 0 313.- 6 30 388 31(57
55 40 54 59 43 13 88 63 41 "8 -39 —30|2388| 221| 050 23] 17
47 30 19 7t 85 56 45 581 00| «8t| a5 |—40] 0 .2| 1502330 190 | 18
3 2 30 ) 66 50 55 BH} 123 165 41 | —-31 8 16 244 | 23 55 273 19
49 4l 37 42 30 37 45 62 87 97 | 45— 45| T40| 234 0 2| 279| 20
46 25| .. 4l 38 4l 52| L4l 53 59 Tl 40| —3 ) 45| N7 015| 120 21

— 5 53 63 79 72 86 13 128 138 02| 25 =12 050 | 3160|2318 281 | 22
46 50 . 6l 62 38 55 66 84 96 o1 48 |— 140 0| 162| 130 302| 23
48 45 65 34 62 87 11 143 140 107 53 |»— 76| 628 170-| 2230 | 246| 24
47 52 43 35 50 60 64 103 114 43| 507 — 5| T40( 1992359 | 204] 25
47 36 36 52 ™ 121 100 112 78 7 57| — 52 7501 335 127 387 26
53 43 20 63 32 45 70 31 47 Al 380 —26 2330 153] 2 o 170 o7
& 40 52 34 33 47 70 0 04 82 a0 | — 23| 058| 207 127 230 28
42 123 36 38 43 69 7T 8l 02 108 47| — 16| G25| 1192258 135 29
37 24 43 61| . o3 4 o4 106 | 127 101 48| — 7| 6 O 1153|2310 160:| 30

LIOL | 1,196 | 1439 | 1548 | Lo03 |- 2,033 | 2310 2600| 2,824, 2,556

© 37 40 8| sz m 68 77 87 04 85 :

. -



118

AUSTRALASIAN ANTARCTIC EXPEDITION.-
DECLINATION—MEAN
f 6° % {labular minutes. ‘
{ Day. | Ok | ih |. 2h | 3h | 4h 55 | 6h 7k 8 k. 9K | 10k | i1k | 12k | 13h | 14h
- ' ! . 1
1 101 85 96 5"6 23 06 04| = 17| -— 07| .+ 14 17| - 17 27 33 30
2 S | 43 95 41 39 26 43 43| — 2| —4| —88| —59| —s0| — 23
3 82 76 11 37 23 17 * * * 21 33 26 42 40 47
4 105 59 58 47 18 0 )] 15 a5 10 21| — 05 09 31 27
t5 94 | 76 70 28 23 18 20 20 34 23 20 27 29 3, 30
6 74 56 60 18 B — 3 — 7 — 5 + 3 — 9 — 28| —30; —48| 13| + 21
17 300 280 199 50 43 65 28 171 — 36 t = 58| 4 40 30 23 13
8 ' 108 117. 77 78 49 24 23 12 02| — 581 — 03| + 33 37 44 52
9 113 116 07 g2 66 37 31 40 21| — 25| 4 18 00| — 04| + 09 46
io 05 61 72 i6 60 41 45 14 06, — 07 + 01 19 24 20 33
1 126 | 124|102 ] . d2 25 °0| 11 07 20 2| , a2 241 12 19 20
12 88 83 70 10| o4 00 | —107 19 03 1|, 24 05 38| , 45 51
13 89 80. 68 48 34 19 251 . 06 09, 100 =01t 4 21 29 13 20
14 62 57 67 50 33 12 01 — 09, — 03| + 07 17 26 11 12 a3
15 72 08 82 51 23 37| — 098] + 13 19 19 27 16 32 43 50
16 g5 .06 .88, 26|-- 24| 08 04 |-, 06 14| - 30 20 19 18 27 30
17 | a8 | 81| 267, 48 25| 09 0’| _ 08 06| .20 17 o5 | 26 31 25
18 69| 051 - 52 37 30 |- 00 02 (., 23 28 | 123 43 37 31 20 38
19 99 64 49 36 29 27 19 25 23 22 17 25 31 31 23
20 71 G4 99 93 68 36 28 25 41 28 02 =— 09| — 19| + 13 39
21 89 70 35 30 21| 16 B3] 7 08 " 14 12 26| .17 24 29
22 89 T a4 is 10 12| 12 16 19 33 35 41 25 32 31
23 115 39 58 37 44| — 20| =— 63| — 95| 100 | — 42| 30| — 44} — 38| 4 32 45
24 114 107 110 62 - 41 C 19 08 ol 22 | — 14| % 04 33 18| . 40 50
25 257 263 51 51 53 06 a1 16| —o03| — 01} + 13 30 29 47 52
26 85 17 145 80 28 09 07 10 25 19 23 74 22 .33 19
27 92 it 100 63 20 25 34 | 27 20 16 .13 18 19 33 46
28 t t t 48 27 27 13 00| —05| — 06| + 03 25 25 35 53
29 - 92 77 67 46 32 o o8 o1l —o2l + 10 36 - 37 39 39 36
30 167 i74 167 94 63 27 38| — 02| + 52 36 33 28 04 07 18
31 76 88 60 66 57% 64§ 49 85 * * * 20 40 20 42
Sums 3,246 | 2,836 | 2,373 | L616! 1,003 598 { 204 276 218 | 231 360 525 505 811! 1,018
Means 108-2 94-5 791 521 343 1531 131 9.2 9+6 8:0 12-2 169 16-3 26+2 30.8

* XNo record.

t Indistinct.,



" TERRESTRIAL MAGNEIISM. i - hhy o+
- HOURLY VALUES—GMT. _ o , TABLE XVIIa—9,
DECEMBER, 1912
15h | 16h | 17h | 18h | 19h | 20k | 2ih | 22h | 23h | 24h h“f“j?)‘;y't Mok, | Tiino. | Min. | Time. [Range.| Day.
N -
. _ . h. m. JheomS . ’
49 531 59 67 |- 17 89 112 127 |- 197 169 54| —34! T30| 245|2300| 290 | 1
—12| +13|- 361 59 80 163 |- 128 55 142 82 41 |—126 |11 20| -3i1| 005 | 437 2 .
46 38| - 40 49 74 94 143 150 73] 105| ... |—47| 059 20521 53| 252 3
42 44 481 - 58 65 87 111 99 | 120 04 45| — 21| 608 14923 18| 170 4
34 a3 37 35 0 750 ™[ 6 85 T4 44701 4.28| 1I8| 118( 1i9 5
33 45| 9 40| 108| 106| ‘14| 175|309 | 300 | 40 |—s5|irso| 305]2300| 4% 6 .
60 52 50 81 86 114 154 228 1 164 | 108 we l=201| 858 i366| 018 | 567 7 '
50 56 50 53 60| .81 52 69 91 -~ 113 49 | 137 850 | 87| 040! 324} . 8 :
52 520 . a0 30° 7. 101 120 138 124 95 57| — 57| 845| 1156|2220 213 9
37 -39 43 53 68 74 81| 121 149.| . 126 51|11 | 928 1793|2320 | 18¢| 10’
21 a4 8] o7 02| 41 40|. '80({° 91 88| 43/:=-19 1836 1067|232 | 86| 11 ’
T4l 29 20 | - 46 id S65 |- 67 73] 80 89 40| — 20| 548 47 | 23 35 | 176 | 12
42 30| -+ 53 0 3] . o33, 101 83 99 .62 42| L 75,19 50 | -2i3|22.42| 288| 13 N
’ . T ¢ - .
23 39 40 50 68| G4 118 97 78 72 (9 40 |-— 2 6480 151 2112 177 14
47| 43 46 ar| - 31 30 35 78 107 75| -4z |2 36 (1 6.30 [ 130 [22 55| 166 | 15
-39 37 36 16 28 31 38 57 64 78 34 _*‘1'9 ; 'I(i-,16 126 | 1453 136 16
35 33 37 4, 64| 98| 82 3. 68 89 41 | — 14" -17\43 ita| oa5| 128 17
42 39 44 64 78 104 |- 106 106 89 99 49 | — 19 515 | 14i|2137| 160| 18
34 41 66| . 65 73 63 17| 137 94 71 50 + 01| 1o02| -l47|ersst 146 19 '
43 al| 49| 63| 56| 89| T4) .. 94| 103| 89 40 | — 36 1130 134|392 30 | 170 | *"20
26 330 2 45|, 27| 53 58| 15 114 80| 37|+ 02| 800| 157 |92250| 15| o1
06| . 17 28 | 82 91 117 138 91|, 126 ° 115 50 | — 25| 21 58| 215 |92145| 241 22
- . . n . N | . - .
61 58 58| - .88 71 76 12 180 | 187 14 | . 34— 148 | 800| 208 | 142| 446| 23 .
49 46 | 64| 56 85| © 148 100 ( - 94 . 126|257 61| — 36| 905 | B826|234B| 362| 24
42. 34 24| a2 ) I v 61 58 57 85 52— 20 752| B308| 015| 328| 95 .
49 57 52 56 | . 59 32 85 120 113 92 56 | — 92| 640 i85 | 1 30 217 26
a7 |. 47 41 37| 37{ 32 + L r T +04| 342 1517148 147 27
53 63y  sU| 2 51 35 41+ 80 101 92| .. |~-21] 935| l27|2235{ 48| 28
"43 51 42 32 53| o1 129 116 104 167 1| —10{ T18| 177 |2350| 187| 29
42 41 49° 63 G| e T 85| . 83 83 76 61— 19| 712] 230| 058| 240 | 30
40 56 75 84 70 To5 4 100 07 130 107 ... [ +18[1300| 157 2300 130 31
e . : : : : s .
o . B ' N t
1,234 | 1,304 | 1,392 |° 1,631 | 1,860 | 2,396 | 2,819 | 3114 |- 3479 | 3,252
. I 3 .
398 421 | ‘49! s26| do2| 773 o940 iozs| ite0 | iosa ‘
L]
- . \ .

t Minithiiin recorded. ' § Interpolation justifiable.



%4

13 AUSTRALASIAN ANTARCTIC EXPEDITION.

DECEINATION—MEAN

—~{6° + tabular minutes.

Day. 0h. 1h 2 h,. 3h. 4h, | 5h 6 . 7 h. 8 h. 9 h. 10k ILh | 12h. 13.h, 14;h.
1 107 | 67 50! 52 20 25 35| - 3l 25 | o4 2. oal 3¢ 35 57
83 99 68 45 44 T 2 29 16 2 18 11 13 12
3 27 | 22 33 120 1830 61 15 23 30° 05| — 8| — 0] — 00| — 43| + 04
" 52| .64 7 42 520 . 62 53 39 "33 Bl —o03| —14| + o4+ 03 10
5 o1 04 99 5 12( 16 31 33 09 15| —12| —14| —a0l| + do 00
6 |. a6 61 4] —o00| —08| —o02| o4 09 | - 21 2 10 =061 —o07] —06] + 12
Yo 60| - 8 15 66| 40| o0s 00 05| — 07} — 02| 4+ 02| —16, — 08 00 | — 01
8 554 29 nli—o00| —15| —1al —~o1| —es| + 16 03} — 15! — 11| —ul —30| 30
9 | a2 44| o4l —o| £330 —15| —e] —er| 27l —w0 —78| —o3! —43] —a3| —m
1 | + 50 86| — 45| — 05| — 16| — 18| — 21| —20| 44| — 23| — 12| — 17| — 54| — 44}~ 42
n | 30 37 47 5l 4 -8 23 16 07 [-—06] + 04 22 29 24 a1
12 31 a1 45 48 40 24 17 02 @i . 1| el 19| o8 21 23
13 i 49 )7l 00 —0l] — 04| —09) — 16) — 02 10 12 15 25 21 . .30
14 29 35 “op 24 0] —es| ——12| —16] —g0| —elj —s0| —2 —m| —m| —15
15 5l 221 - 03| —00] —10| —24] —17|— 18] —13| — 3| —20| —35| —60] — 37| — 00
I ‘ 1]
6. | . 36 18 15 03| —08) — 20| —21| —26[ —24] —33| —2R| —2| —1] —16] —11
17 Wl —o05] + 14| —07| —17f —30| —2| —26| "+ 10 36 28 48 60 77 53
18 | om 13| 143 164 2 38 51 35 40 07 | — 41| —3ast —o0s| -+ 30
19 151 210 | 174|908 80 64 86 47| 48 45 27 | — 03| —15] —a2| 4 27
20 92 121 107 s | 58 8 a4 4l 34 24 41| 26 43 39 53
’ ‘ * " ’ N . . . L .
21 203 190 150 158 135 77 N Y 65 52 " 12| .— or 12 29
22 53 122 72 |t 6T 43 42 50 o1y a2 27 a5 | a3 32 31
23 63 138 164 106G ° :'",-f'r 42 43 44 7 26 20 39 26 H2 (‘33 7l
24 122 104 77 53| o, an gy a2l ne 22 o3 14 06| — 08| — 06
95 21 a6 | oae| o8 0t 0| —06| —03| —os| + 07| 00| 04| 02| —08|-—12
26 o4 26 34 3l 18 12 05 — 13 — 14 —_— 24 — 26 — 13 — 10 4+ 03 17
2 40| - a7 | s e —os| —11| —10) — 11| + 02 14 21 16 22 29 |
28 98 55 49 46 2 50 44 34 16 16 | o 19 14 16
29 - a1 50| - 48 51 26 07| —o03) —11] —o03| —1w| —o7| —os| —o02| + 02 03
30 46 42 14 2% 12 1wl e — 1| —s0l —es| —sel —as| —d0| — 12| + 10
31 | 6y 35 64 1 20 . 00| —o03] —o7| —o07| —2: —38] 34| —29| — 17| <4 08
Sums 2,132 | 2,104 1,607 1400 | 930 | 570 | 464 | 326 | 248 | —o21 | — 125 | — 12 a1 416
| I
_Means 638 | TOS| S4T| 41| 319 184 150 105 80 23| —05 (| —~40| —40 3] 134
—— - . ! LI
B . ¢ Intcrpclutcd-.



HOURLY VALUES—G.LT.

TERRESTRIAL M AGNETISM.

119

'TABLE XVIIa:-10.

JANUARY, 1913. .

W5h | 16k | 17k 18h. | 19k | 20h. | 20h | 22h | 2h | 24h fo-“r“]‘;%;y Max. | Time. | Min. | Time. |Range.| Day.
‘ h. m. h. m, |
6l 55 48 78 e | sd 86 98 104 sa| 68| --10| ¢5e] 113|932 | 103 1
18 43 G, 39 37 19 12 1.(5 40 27 - 33| =41 718 03 L 126 0 Ul_ 167 2
25 52 50 5 97 120 - 99 [\B] a7 5.‘1 38 |— 108 | 11 48 202 3 40 400 3
' P 35 30 £ 79 90 119 .90 104 101 48 | — 40 | 10 23 143.] 2 21 183 4
00 35 34 32| o7 36 43 26 550 - 36| =8| —c2|1r48| 18| 13| 190]- 5
% 30 33 a3 46 59 66 64, 37 60 24| — 28| 251 142| o42| 170| ‘6
416 34 33 a4 39 33 41 62 66 53 24 40 {1059 115 125 155 7
— 16| 4 06 09 04 07 07 2 15 95 42 0| — 602515 70| 22 45 | - 130 8
-89 — 50| — 02 ©o3 10 05 09 — 13| —02| + 56| — 16 |— 104 |23 48 90| 002 | 194 9
— 38| +08| 4o 49 24 2 29 43 44 3 OL |- 108 | 131 | 23 100| 367|, 10
206 38 21 21 20 27 60 60 G2 31 30 —221 910 110 | 22 JJ 132 11
32 30 34 34 26 " 30 56 62 8. 78 34— 26| o3| 1262314 132| 12
28 30 21 21 16 | 40 .37 55 35 29 ! S22 — 20 6 30 115 | 23 42 135 13
— 07| — 07 00 — 08| + 30 30 57 71 48 51 03| — 81| oo03| 1231|2347 202 14
+ 08 19 04 07 3 24 36 39 32 36| — 03| — 88| 11 52 64| 049| 132 15
— 10 — 07 — 09 — 0l — U8 4+ U8 13 16 30 19— 05 | — 36 sl T_"J 23 80 |- 109 16 .
68 75 72 32 78 73 1R 15¢ 207 181 51 | — 42 5 22' 22y | 23 22 271 17
49 185 | 111 134 103 103 210 166 193 151 82— 75 1115 3518|2254 503 - 18
82 87 94 83 96 114 147 105, 128 . o2 80| — 78 1330 | 305 | 040 383 19
111 34 87 67 113 120 163 107 260 203 85| 4 01 8 01 .372 23 38 371 20
61 S0 -100 99 109 114 106 101 GY ' &3 82 | — 34 | 11 42 273 5371 307 :21
49 v 88 39 119 116 122 92 74 92 68 63 | — 06 8 12 180 1. 3 lg 186G 22
76 75 63 76" 90 92 114 139 153 122 79+ 14| 10 22 310 1 2315 1. 206 | © A23
-+ 16 — 04 =+ U8 26 12 33 37 G4 51 21 360 — 18| 13 24 140 024 158 ° 24
- 135 10 51 23 27 44 24 lf?" 53 54 15 | . — 39 215 127 I 45 166 25
13 OEIJ 16 BN 23 25 2?: 16 ‘23 40 10 | — 40 9 40 106 1 35 146 26
25 28 46 50 56 67 79 89 100 98 34 | — 171 518 1167|2220 33| 27
42_ 27 38 52 28 33 7 59 2’ 41 40 | — 02 | 13 55 146 U 01| 148 28
13 14 18 21 97 29 32 40 35 46 18| —20 | 040 106| 121 126| 29
33 38 29 23 33 ) 42 28 41 62 69 11 | — 48 S 55 99 | 23 40 197 30
23 22 16 09 35 31 36 48 76 104 18| —4711012} 128|230 175 | 31
. L
ni2 1,069 I,Zl(i 1,366 1,461 1,733 2,0.30 2,111 2,392 2,129
?4'9 345 39-2\ 42:1 47:1 , 850 0655 681 972 687




—{ 6%+ tabular minutes.

'AUSTRALASIAN ANTARCTIQ EXPEDITION;

-~

DECLINATION—MEAN’

Al .

Day. | Oh-| 1h | 2h | 3h | 4h | 5h | 6K | 7h | 8h | 9h | 10h | 1lh: | 12k | 13h | M4h
I 104 82 44 N{ —0¢| —0Lt —05] — 01| — 02 —922| — 17| —10| 03| + 04 03
.2 43 32| .. 2 14 10 04 13 14 | 16 — 04| + 01| 12 18 18 09
3 63 43 25 13 11 15 06 06 12 14 18 21 24 25 25
4 48 24 14 05 01| — 03| + 06 o6 12 08 |, 10 13 29 22 28
B 58 35 26 33 08| — 03 00 08 15 14 21 18 07 | — 0l 18
6 30 64 49 15 07 07 o112 17 24 19 18 30 30 3l 84
7 55 47 36 al 36 26 08. 10 15 14 22 16} — 02| 4 04 )
8 56 44 30 37 39 46 30 22 37 T 27 25 25 13 15 19

9 59 10 21 31 251 — 02| — 17| — 34| =31 — 12| — 13 00 17 29, 24
10 40 48 35 29 15 10 07 L 06 18 22 26 29 29 31 25
11 65 46 27 27 .26 21 15 14 09 16 16 18 20 10 28
12 56 41 41 35 52 30| — 06| —42| 45| —40| — 131 + 05 07| —o07| — 19
13 103 103 105 61 37 21 2| — 10| —'5l| -~ 18] -— 03 00 04 00 | — 01
14 38 31 al 56 20 26 03| —~30] — 92| —108]. —90| — 70| — 56| — 0| + o4
15 28 3 71 68 32 06 | — 4l — 37| =53 | - 01 00! —06| — 00| + 03| — o0l
16 41 87 93 20 061. 07| — o3 =13 10| — 16| —37| — 30| —47| — 62| —'45
17 24 45 28 .29 16| — 02 + 08| + 08| — 13| —32| —18| + o4 0| —03| 4 07
18 19 83 ‘54 38 M| —04| —23| + 04| +.06; +12] —01| —22| — 19| + 21 33
19° 54 2 38 35 30 50 25 00| — 07| — 23] 427 33 00| — 25 00
20 .51 38 40 51 53 36 18 16 11 220 —o07( + 18 30 42 35
21 88 04 87 04 63 51 20 24 35 40 10 40 55 51 42
23 84 T 78 68 58 34 09 18 28 92 22 34 30 35 41- 39
23 140 96 103 44 43 25 30 38 45 39 43 v 48 53 50 |. 53
24 T4 79 58 43 41 32 27 24 35 29 42 39 25 39 41
25 120 104 130 151 | 141 %6 |- 69 4l 08 19 B| —23| —57] —12| + 2
26 03 28 65 71 93 48 30 27 08 08| — 04| + 37 49 43 47
27! 109 87 110 8l 74 52 47 30 22 31 147 31 37 44 45
28 75 75 ST 45 37 46, 36 38 25 39 37 37 33 390 35
Sums 1,734 | 1,680 | 1,632 | 1,234 968 636 345 213 62 119 204 334 315 442 577
Means 610 | 603 5447 44:1 34:6 227 12:3 76 2:2 4-3 73 11-9 113 15-8 20-6




.

TERRESTRIAL MAGNETISM.

NN 121
HOURLY 'VALUES-~G.M.T. . TABLE XVIIa—Il.
TEBRUARY, 1913,
A5h | 16h | 17 | asho [ 19h | 20b | 2tk 22he | 28h | 24h [ | Mox [ Time. | Min. | Time. [Range Day.
‘ ] h. m .1 h.m, )
16 18 1o . 30 .30 38 37 53. 53 43 18| —46 | 910, 150 028| 196, 1
13 19 31 30 35 4o 51 68 66 63 25 |'—'26 | $56| 86| 026 112 2.
26 28 31 32 " 39 41 51 1 55 48 28 101 | 348 ool Tl L3
26 28 30 30 25 4Ll a0 100 88 58 25— 1070450 124 (2330 134 4
19 32 32 33 42 36 |0 82 .58 52 30| “ 25— 181231 7212365 | 90 i
33 32 29 30 is: 36 | 60| - 86 64 55 33 00 [ 1023 | 104 21 55 lo4 i
22 26 27 42 57 "GO 59 76 56 56 32 | — 30 | 1217 89 | 22 07| 119 7
92 30 81 51 43 35 52 83 61 59 39 — 07 (1212 | 103 |23 05| 110 8
30 .26 34 36 45 51 63 [, Ao 49 40| 20| — 67| 734 882040, 155 "9
34 35 37 28 | a2 39 56 1 43 50 65 1] —o07| 528 770 126] &&| 10
43| 45 37 £ 41 41 44 56 53 56| 32| —o04]| 756 12 |2 a2 | 6] 1
+ 22 37 33 39 31 33 44 32 6L | . 103 20| — 62| 707 1312340 193 12
+ 20 25 19 35 63 17 21’ 22 "4y 38 95 | — 86 812 | 130] oe3l 26| 13
43 44 Gl | 54 48 50 56 54 38 28 07 | —149 |11 30 ) 133|230 | 282 |- 14
+ 07 07 32 38 24 44 27 31 47 41 17| — 98] 742]. 171) 2 ¢4 |- 269 15
—od| —ot| + 21 15 20 51| 45 31 43 24| 07| — 75|12 45 120 o058 196 16
— 03] + 18 38 31 28 3 4 34 26 19 15| —53| s34 | 13| 047 186| 17°
3| 30 al- 45 37 50 45 53 50 54 260 — 47 L1043 | T} 113 217 18
© 46 54 41 58 53 44 85 127 83 57 57| — 53 1320 167 /2136 .22 | 19
48 63 Gt 83 84 66 72 91 68 88 46| — 40 [10 07| 1122148 | 182 20
57 5! 64 0 59 66 83 .8l 83 st 6oi—o4)| 615 12 112 wo| a1
38 4 56 63 G- 63- 53 74 86 140 49| — 06| 537 | 1422350 | 1487 22
53 54 b H0 . 86 40 59 72 . 88 Td 56 | 4+ 14 512 170 005 156 |- 23
48 51 5l 54 59 64 77 63 103 120 Bh o4 L4 0 6521 139023 54| 125 24
51 746 78 87 88| 104 74 42 16 03 57 | 79[ 12 2220 150 301 | 23
. - . . . - L] .
55 58 5T 61 ) 87 123 110 108 109 56 | 44 | 94l 141 |2316| 185| 26
45 43 49 50 53 59 76 91 93 75 5T | —01 (1020 | 137| 211 138} 27
46 . 50 46 51 56 59 63 6k 71 68 49 | 4 14 3 15| 18| 123| 104 28
866 | 1,033 | LIST| 1,260 | 1,200 | 1,404 | 1,656 | 1,869 | 1,760 | 1,698
. * 0‘
300| 360 424 458 | 461 50°1 591 64-6 62-9 60-6 ,
: . 1 _
2

C024~Q



199 _ . ‘AUSTRATASTAN ANTARCTIC EXPEDITION.

- DECLINATION--MEAN

—{6> + tabular minutes.

" Day. | Oh | 1h | 2n | 3bho| 4h | Sk | 6h | Th | 8ho [ 9h | 10h | 1k | 12h | 13k | 14D,
¥
1 68 53 53| 48| 46| 87| 86| 40| 36| 40| 33 . 33 35 37| . 48
2 2] o5 54| . 44 39 38 36 38 31 3| 81 31 34 41| - 44
3 | e ee| ae 39 33 35| 33 el 3 s2| .s| 26|, 32 20| B4
4 68{ 60 52 B4 “44 31 30 1| —e3| —1 00 | - 16 00| 37 44
5 57 89° 72 62 42 42 39 24 12 01 15 31 29 18| a1
6 9| 43| 56 . 31 20| 30 40 28 61 28 30 20| . 16 38
7 142 134 136 w3 90| T 42 37 40| . 25 20 21 18 ‘25 52
8 m 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 49 50 51
10 65 66 55 43 38 27 25| | 27 27 37| 35 33| e8| . 44 45
L4 b ' .
11 E 5 | 50 43 32| e8| " 32| 35 34 51 33 26 31 87 38
12 135 88 87 52 41 40 330 24 30 34 29 35 35 29 38
13 66 49 a8  42|- a3 25 20  20] ‘24| 2| 20 31 24 29 34
14 34 34 41 40 30 30 — 16| —47] —10| + 20 00 17 12 09 43
15 68 82| * 50 49 62 “51 16| -—.08 08 15 — 07| — 80| —32| 4+ 29| .56
16 | 133 L 82| 17{ 60 49 50 221 06 1 41 47 48 30 42
17 108 133 118 343 430 a2 17| — 11 00| 10 36| 24 15 11
18 54 54| 56, 64| 52 32 38 26 42 30 31 41 3N 30 30
19 79 82 83 s9| 46 a1 s3] ve| T 17| —10) 42| o2 ee|  m| &t
"20 74 47 52 50 36 28 28 21| 28 18 18 15 15 29 30
21 TR £ 5 66 59 21 11 04| 01| 21 27 22 15 05| — 19
22 40’ " o8 46 48 38 24 | 33 <05 + 03 08! —08] 4+ 48! 27 23 g
23 71 56 31 45| ° 39 26 17 10 16 10 7 05 22 30 26
24 29 07 39 37 26 30 17 . 13 0 o7 15 18 25 26 34
25 © 55| 53 43 40 31| 24 22 30 27 28 27 26| 32| a9 41
. . ‘ . 8 . . l | . ) ' | . )
26 | . 98 84 68 64 5 | 50 47 38 51 51 42 41 48 46 55
27 76 100 84| 56 49 33 32 28 30 27 — 01| + 22 27 27 36
28 1 56 60 89 88 53 59 35 32 31 27 04 24 28 21 42
29 | 761 103 105 80 81 60 54 39 46 34 =40 38 42 Y 24
30 ToT| e 53 113 52 34| 10 15 33 15 02 24 32 31
31 3 |. 55 57| 46| - 3¢ 351 . 22| 19 16 36 38 36 36 27 22
Sums 2,241 2,158 | 1,941] 1,804 [ 1,435 | 1,169 918 683 | 710 810 678 | 778 | ‘853 906 | 1,138
Means 23| e06| 26| 601| 460| 377 206 220| 229 261 | 210 | 251 | 275 | 22| 367
) !

o : ' . * Interpolated,

o



HOURLY VALUES—G.

M.T,

- TERRESTRIAL MAGNETTSM,

TABLE. XVIIa—12,

12_3,

MARCH, 1913.

| 155 | 16h 17h 18h | 10k | 20k | 21 b 2h | 23 ho | 2ah el Mex. | Time. Min. | Time. [Range.| Doy.
h, m. | h, m. y
42 51 57 53 58 59 69 72 78 72 49 | + 27|11 05 {4 100 | 23 40 | 73 1
-39 54| - 43 41| 47 51 55| .-65| - 65| 60| 46) +.20] 165| 93| 200| 73 2’
43 60§ - 53 - 45 172 69| Bl 8T - 53 68 43 + 10| 1220 90 | 19 24 | 80 3
62 52 561 ¢ 56 53 42 i 53 |52 54| 57 35| — 38| /816 83| 044 | 121 4
a3 a6 - 54 46 50 | 57| 64| -6l 56 - 40 43| —10] 918} 110| 006 | 120} 5"
W * vk
47 47 46 46 43 t 44 55 64 72| 142 44| — 04| 1238 155|238 57 159 6
» BT 59 71 172 69| LTI T -9 75 71 65| + 09| 12 12 168 | 0 05 -15% T
- 65 - 59 - 61 - 64 - 69 57| Cred 113 105 102 64 [ + 30| 651 150 | 23 36 [ 120 8
58 54 ' 53 55| 55 58 [ 161 ".88 - 78 65 54| + 21 445 1200 005| 99 9
- 48 62 47 ~50 50 -51 591 52 96| 73| va6| 4 13[1130| 118|2335| 105 10
42 42 47 45 49 55 57 79 143 135 50| + 18|11 05| 189!2330| 171 | 11
.40 42 -41 44| 44| a4 151 57 60. 66 a6 | + 12 708 | 153 019 141 | 12
-39 "37 50 .53 51 -42 -48 45{ - 45 34 37| + 17| 724 6] ooz| 52| 13
[ 4 45 59 82 70 ‘73 152 135 57 68| 40— 66| 7T10| 158 2120 224 | 14
60 7 58 -64 81| 11z -130 161 176 | 133 56 |— 107 |11 34| 2062330 313! 15
E : .
42 40 136 60.|° 92 147 158 161 106 108 .73|— 14| 122| 206|1707| 220} 16
58 58 - 64| - T3 103 o4 “02 58 | 117 54 57| —s1| se1| 171 | 151} 202 17
46 52 48| - 45 49 48 ] 56 57 52 79 45| + 16| 251 98| 246 82| 18
‘41 43 431, 47 57 66-1 65 60 61 T4 45, — 24 1' 9 15 117 248 141 19
33 41 42| 52 57 60 3|l 73 T4 571 41|+ 06| 907 94| 003| 88| 20
+ 24 46 41 48 74 6% 77 73 73 40 40| — 42| 1348 103].187| 145 21
31 a9 43 52 49 59 57 36 86 71 36| —17] 951] 143| 105| 160 | .22
20 15 - 31 asl 70 500 - 48 46 30 29 32, —17| 144 o1 |- 051 | 114 23
'35 26 | a3 44 42 56 53 59 55| s2|—33) 114 77 2342 | 110 24
34 56 52 54 54 72 58 | 67 86| - 08 45| + 13| 545 1082330 95| 25°
: : wi |
56 59 62 78 73 36| 70| 72 78 75| . 60| 4+ 19| 1307120 036 01| 26
48 51 49| 46 47 53 53 70 52 561 45| —30| 945| 115 042 145 27
. 55 43 49 46 75 61 60 63 8 76| 50| —'27| 918 118 017 145 28
44 62 79 61 69 93 76| 63 66 7l 61| +13]1343| 137| 055 124 29
44 57 54 48 70 61 74 ni| 108 35 50| — 45| 954 157)2225) 202| 30
— 04| 47 56 70 T4 73 76 102 122 128 49 | — 37|14 49| 1502357 | '196 3L -
1,323 | 1,406 | 1,690 | 1,680 | 1,924 | 2,013  2185| 2325 | 2450 2,301 .
"9o7| 4s3| 545! -5es| -621| 650| 708| 750| 793|742




124 . , AUSTRALASIAN ANTARCTIC EXPEDITION,
) DECLINATION—MEAN
—{6° + tubular minutzs.}) . : D o
Da‘,y. 0 h: 1h 2 h. 3h, | 4k 3h 6 h. 7 h. S h. 9 h. 10 h, 11 h. 12 h. 13 h. 14 h..
} 128 103 38 58 56| . A2 38| . 27 43 46| 25 37 a6 | 4t .4
2 8 89 |- 104 83 51 40 25| 83| . 40 36| - 28 22 37 40 48
3 T4 64| . 49 46 41 36 32 34 34 43 41 40 42 47 48
4 57 53 53 38 5 74 55 40 5L - 45| 46 4 50 47 [ 49
"5 1200 112 | 80 76 54 40 36 40 51 50| 490 .50 Al 58 46
8 . 74 68| 63 58| 50 a6 | 5l 51 631 - 58 62| 66 68 66 | - 67
a 88 76 77 70 57 66 60 64 6L{ - 03 (R 71 79 L 76
8 106 81 83 85 75 69 71 66 66, 66 69 66 09 65 G4
9 Cad | 2 50° 86 42 35 33 50 52 SLL 40| - 40 45 21 48
10 | 146 105 8L 68| 62 9{ - 20| 26 21| 1y — a2 sl 6 a5 65
n t-o0sp ue| 95 89| 68| .73 63 54 60f A2 13| =187 24 52 50
12 nif 9 86| 87| .82 | . 71| 57 36 36 33 43 i 41 4 .39
13 7106 St 69 6| 48 56 30| 31 41 4] - 49 46 39 [+ 36 43
4 | 64 . 63 63 67 a6 | 80 60| e8] - 37 41 10 20 300 42 56
15 60 4 64 61 o] 30 23| - 17 26|, 22 35 48 Lo 46 52
16 106 - 82 58 42 FER I 5 26 31 43 450 35 7| — 24 26
17 54 438 45 A E 31, 12 3 700 28 | 27 24 sl L
18 ol 95 4 39 "y7 38 38 37 361 41 41 4] 43 36 36
19 | 6L} 80 A8 48 42 35 31 ar| - 42 42 41 39 44 42 47
20 59 64 Gl 52 41 40 43 40 40 41 36 43 30 a6 53
21 | 82} . 48 ! 47 GR " 41 35 VR T 43 420 4 41 46
22 69 6L - A 41 35 21 32| a7 37 42 45 n N U 31
23 85 30 66| . 6o W4l 37| - Al 46 &0 47 47 "38 30 43
24 . .66 63 . 65). 59 6t 45 41 51 54 52 a3 53 49 - 50 60 |
25 | 84| 68 ) 67 58 52 sl . 58 58 5 45 48 20 40 BT
26 79 76 12 61 nz| o owi| 13 110 109 108 106 102 48 TN I T
27 56 53 43 54 sl 42 44 3T 42| a4 . 38 34 27 34
28, ] 52 103 ST 53 21 21 34 41 39 36 [ 22 27| Al 43
29 58 55 62 | 44 54 43 47 33 31 23 5 41 51 a0 49
30 61 54 51 52 46 54 41 47 46 46 43 44 30 10 40
Sums | 2,400 | 2,146 | 1,065 1,842 | 1714 | 1463 | 1,288 | 1,240 | 1,346 1,308 | 1,188 | 1,307 | 1,260] 1,270 | 1,458
i ; e : . NS
Means 803 | 75| - 655] 614 | 57) 48:8. | 43:0.| 416 | 449 | 436G 396 | 440 ] 420 423 | 486




HOURLY VALUES=GALT.

. TERRESTRIAT. MAGNETISM.. .

TABLES. XVIIa—13.

.

APRIL, 1913.

-

.
15h | 16h | 17h | 18h | 19k 20h | 2h | 2| b 2“1f$%% MW Timc. | Min. | Time. Range, Day.
) b o h. m.
56|, 48 49 63 61 05 72 Rt 80 84 57 170 642] 10607 001| 143 1
52 3 Gl 54 58 56 39 68 ) 74 a3 $! 604| 125 047| 117| -2
51 56 53 - - 56 54 54 62 8L 75 AT 50 22| 615 1o |2325| 84| -3
53 48 76 6 62 60 66 G4 98 120 60 34 (1608 | 12| 335] 86 4
54 55 a8 56 57 61 63 67 73 7d 60| 5| 535| 16| 042 131 5
5 75 77 81 79 79 84 77 83 88 68 45| 547 93| 0a5| 48] 6
82 83 83 84 78 06 91 96 97 | " 106 77 56 | 4 34 108 | 23 58| 52 T
62 72 G0 67 73 8s 113 150 70 44 7 a5 a3 53| 193l 21 30| 158 8
ot 81 80 142 188 145 158 181 185 146 81| — 34 1224 9223|2250 257 9
71 68 04 80 78 88 109 08 14 108 66 |— 102 957 15900 01 | 26l 10
63 84 64 8l 102 125 112 78 0 17 7l 541050 0 19U | 124 245 1
6l 74 73 . 61 131 114 135 155 168 106 9 140 850 . 208 | 2315 104] 12
H8 57 [§0] 53 . 58 G7 63 57 66 6. Sﬁ — 7 ‘G 25 112 0017 119 13
59 7 04 77 g2 62 62 68 61 60 Ll — 18| 932 120 12| 183 14
47 55| * 68 73 20 34 49 112 162 106 55 —8| 913 186|230l 104| 15
S - , : L. ‘ :
40 49 64 a7 T 73 )| 90 60 540 5U|—457 11300 | 26| 122| 171 |. 16
00| - 35 61 62 80 87 91 85 105 ol 48— 18| G45| 13812250 | 156 | 17
42 54 54 53 60 52 5d 56 63 61 49 . 61 140 124 | 0 50| 118 18
w| 53 55 54 65 86 88 7 50| a2 191 5 a2 o5 |e112| 76! 19
st T s 50 46 51 49 47 52 51 52 47 25" 4 32 78| 0as| 3| 2
43 47 44 45 46 54 57 5] 74 69 48 271 8 30 88| 2330 @ 81
46 40 48 47 5 64 - 56 36 80 85 47 12| 456 1118|2345} 106 22
GHEE 6 52 54 58 57 "5 76 72 66 54 19 | 12 45 106 | 015 871 23
66 G 77 69 6o i 00 88 0l 84, 63 39| 545 125°| 23 20 86 24
66| 64 67 M 75 71 67 68 67 79 61| —sjtzos| 11t| 0407 116| 25
57 58 6l 63 62, M 69 61 61 63 77 86 (1208 113 052, "77| 2
30 54 61 62 58 "8l 89 80 70 45 51 701436 1157232 | 108| 27
51 49 58 59 62 66 65 64 61 ‘58 50| — 3|10 50 133 | 147 1306 28
52 59 57 56 62 62| . 72 70 65 61 50 | — 10-] 20 00 94 |22 28 | 104 |, 29
.80 58 i 58 | 67| - 83 99 80 74 80 56 3111338 110|235 | 70l. 20
1,003 | 1,761 | 1,803 | (1,994 | 210277 2,232 | 2,388 7 2,499 | ‘2,550 | 2,361 }
. i !
ssa| os7| il Twes | To0| - 7iw| qew| 833 | wsa | ed i AR
L '

o



126 - AUSTRATASTAN ANTARCTIC EXPEDITION..
‘DECLINATION—MEAN

- —{6° + tabular miinules.}

N
Day. | Oh | 1h | 2h | 3h | 4k | sh | 6h°| 7h' | &R OH ) 10K 1h | 12h | 18h | 14h
.o i
*1 . * Record missings .
2 L * 71 -66 64 52 52 57 52| 57 31 24 47 57|
3 66 60 74 72 70 64| 59 62 63 53 35 08 21 65 62
4 0| 64 73 67 67| - 63 63 58 4T 2 36| 48 ). 2 57
5 85 91 109, .85 53 39 24| = 17| —o01| + 46 34 48 54 51 86
c. 200 04|. 67| 62| 715 70 64" 54 21| —10{ 57 64 33| o4 48
S E 138 162 128 84 69 64 63 55| 48| 347 -o5| - 2al| sl 57 35
8 124 114 107 104 85 83 75 63 77 sl o7a| w2l es 70 68
9 91 8 103 85 86 8] 10 M- 64 52 40 60 33 44 68
10 |- 126 115 96| . 74 62 6. 6] 5l 48 52 51 54 56 57 58
11 96 | 103 82 77 79 66 58 59 . 83 64 57 5L 59 0| . o
12 - 108 106 69 60 66 61 - 58 621 60 61 63 59 62 62! 59
13 8i 78 83 63| . 62 49 45 51 55 45 48 46 47| 49 49
14 9] 70| 64 5] 48 51 43 50| 48 51 55 54 49| 53 54
15 60| .55 67 58 50 42| . 45 4| 46 30 38 35 43 ad 46
16 81 66 70 61 62 59 60| 83| 62 63 60 65 62| 68 67
17 70 - 93 83 78 75 ] 65 57 a3l 80l 38| -4l 44 a5 " em . 42
18 6 64 67 66 57 56 57 56 56 56 54 52 51 62{. &3
19 801 . 87 81 92 78 % 65 71 56| 50 55 29 58 5 79
20 77]. 85 71 64 7 6l 63 67 72 65| © 62 65 64 67 67
|v . , , )
21 80 9 7 62| . 48 55 50 55 55 59 55 52| 39 42 51
22 | - 54 60 51 54 45 B M 48 49 47 45| 491 47 52 52
23 ‘55| - 52| 48| 53 49 47 50 9| 51 53 50| - 53 49 56 54
24 | - B9 58 60 . 38 54 51| 45 41| . 48 44 41 40, 38 4l 40
25 73] 67 65 60 36| . 31 3| a3 26| 31 42 a2 41| - o7 41
o6 | 59 51 49| 43 a| 4l a8 47 50 54| 48| 36 47| 48( 56
27 54 56|+ 56 55 54 47| . 48 49 48 46| 40 37{ -3} 24 21
28 55 . 85 54 47 45 45 44 431 ° 44 33 32 19 6] 43 44
20 - 51 47 41 46]. 4| 4 43 44 41| 47 6| 48 35| . a7 46
30 41| 46. 41 st| 87 0 35 34 32! 37 40 32| - 27 ag 40
31 52| 6l| - 52| 53 42" 36 41 36 29 37| . 40 41 42 4| - a1
.Sama 2334 2228 2,081| 1966| 1777( 1,637 | 1,569 [ 1,500 1,445 | 1398 1391 | 153361 1348 | 1,476 1,583
‘Meons | 783 719 671| 634| 5T3| 528|  506) 484 4068 449 | a40| 437] 35| 476| 511
‘ ‘a

* Reeord missing,



. TERRESTRIAL MAGNETTSM. S 127

HOURLY VALUES—G.M.T. ' , - TABLE XVIIa—Il4.
' ' y _ o - MAY, 1913.
15h, | 16h | 17h | 18h | 10h | 20h | 2U'h. | 22h | 23h | 24h ‘folfiﬁ':y, Max. | Time.| Min. | Time. |Range. j)asr.

o * Record missing. \ h. m. h. m. ' 1 *
L] - 62 81| 63 67l 6 77 66 76 86| .. |— 2[11387)+ 104} 2254 106 2
71 il T4 72 73 75 72 By T4l 70 62| — 19 [ 11 10 {+ 108 [ 23 00 | 127 3
52 751 - 132 139 163 1146 122 54 91 85 76 | — 14-( 13 08 |+ 195 | 17 25 | 209 4
671 . 88 78 78 106 111 147 149 J44 200 75| —80 | 720+ 2362357 325 5
86 139 116 97 55 112 160 182 166 138 84 | — 56| 850(+ 341 |16 12| 397 3
70 g2 |+ 82 102 103 110 * 115 * 146 130 | 124 | = 81| — 25| 10714 [+ 186 | 22 05| 211 7
86 93 91 87 103 [ 109 101 1011 94 91 88 | + 40 {12 24 {4+ 1690 | 1 15| 120 8 -
82 | 82 .83 84 3 85 93 105 il4 126 | - 78| 4 13| 1206 |+ 145 [ 23 43 | 132 9
68 73 1T 75 59 74 85| 03 96 70| + 33| 640 |+ 148 | 020 115|" 10
78 77 82 76 78 79 88 105 109 108 76| + 46 | 11 10 |4 .141 | 2348 { 95 11
57 64 63 66 73 06 100 109 85| - 81 72| 4+ 51 | 1440 |+ 132 | 100 81| 12
65| . 56 56 59 70 96 72 58 7. 6l | 4 37| 1043 |+ 114 [ 2010 | 77| 13
- 56 .59 57 56| -3 - 87 56 57 55| 60 55| +-40 | 657 |+ 88 000 48| 7 14
53 59 59 57 58 89 78 83 91 81 56 | ++ 17| 912 |4+ 107 |23 03| 0| - 16
66 68| . 66 72 80 761 . 92 - 86 72 70 68 | + 51| 840+ 982045 47| 18-
54 62 79 77 73 65 65 66 65 69 60| + 231245 |+ 108 | 058 85| 17
. 50 02 85| 63 63 64 68 73 75 80 61| + 40 | 1136 |+ 80 (2348 | 40 18
68 67 89 40 a4 )N I 86| - 82 77 711 + 11|10 54 |+ 123 | 23 45| 112 19
64 69 69 68 70 7 70 80 75 80 691 + 48| 010 |+ 100.| 23 37| 52| ¢ 20
53 57 50 52 56 55 55 56 59 54 56| 4261218+ 02| 030 66| 21
49 54 53 53 57 - 59 51| - 55 56 55 51| 437 952(+ 68| 044 3 22
56 56 55 | 53 55 51 55 57 58 - 59 53| + 42| 440+ 63,2315| 21 23
51 54 50 47 50 74 69 | 64 69 73 53| + 321348 |+ 102 |23 15| 70| 24
) 50 49 56 58 52 51 56 " 56 64 59 48| + 16] 815+ 83| 125 67| -25
60 51 57| 56 60| - 61 52| 53 61 ). - 54 51| + 1171030 |+ 83 |2242| 73] 26
50 54 46 49 49 | 49 50 53 57 55 4713911330+ 69| 1723 108| 27
50 40- 48 40 49 44 46 . 48 46 51 43| 4+ 001138+ 72| 045 72 28
48 49 52 501 . 49 55 72 7 59 41|. 48|°£.1311355 |+ 95]/1418| 82/ 29
41 43 58 54| . 45 46 49 54 48] ° 82 42 —o03i1219|+ 778|165 81| “30°
44 46 43 43 43 52 " 55 57 56| 60 46| 4+ 20| T 16|+ 712330 42| -3t
1,702 | 1,987 1 2,051 | .2031) 2085 | 2251 2,337 2434 | 2401 | 2400], ) _ .
518l 64l 66-2 655 67-3 72:6 75:1 785 776 714




T 128 o AUSTRALASIAN -A;\T\TARCTIG EXPEDITION.
4 ' ‘ ‘ ' DECLINATTION—MEAN

—{6° + tabular minutes.}

Day. | Oh. | 1lh 2h. | 3h. | 4h 5 h. G h. 7h. |* 8h. Oh. | 10k | 11h | 12h | Bh .| 14h
. l
1. 66 57 53 45| .. 45| 38 23 27| . 16 3Bl 23 12, 02 19 !
2 90 102 95 ] 4l . 78] . 28] - B0 13 ) - el 27 83 39 40
. 3 53 51 47| " 45 39 33 26| — 12 06 00 00| - 20| - 2 3200 33
o4 6L . 31| 51 53| . 42| L o86| B 29| . 28| . 41 3 05| - 0Ly - 47 49
5 77 69 53| .42y e 36 40 43 43 4l 20 uy 59 30 |
8 59 52 45 .52 43 . 46 3 32 36 24 23 24 17 - 97 43
i 49| 48 48 44 37 38. 38 34 w8 38 38 3. 36 EUR R b
8 46, | 44 47 407 42 42 | .ose 39 38 . 37 3 85| 38 42
9 52. 53, 50 44| . 39 43 39 41| - a4l 45 44 47 48] - M 49
10 89 98 80 68 56 45 41 42 56| T 52 53 48 54 50 56
11 61 62 52 61 b4 58 59 60| 60 62 '_'61 " 58 54 6| . 80
12 72 72, 65 65 80 57 54| . 47 59 | . 84| . b7| - 5% 497 - bt 56
13 57 57 53 621 56| 54| . 52 5L . BL| - 50 . 50| - 51| . 47| . 36| . 46
"4 49 50 EE R T A R 440 . 43| 0 400 40| . 4| 46| - 481 . B0
15 53 51 51 51 et 46 41| 46 38 36 29 40 41 29 48
16 52 56 54 38 53| - 47 41 39| . 33| - 43 42 43 33 43 51
17 51 48 49 47 30 . 47 44 43 . 46 43 42 38 30 141 50
18 -4y 52 48 4 45| 47 . 43| . 45 45 44 42 s - 43| 0 47| . a2
e BB o8l 48 49 . 48 50| . 48 50 a3 . 82 54 51 55 46 | - 44
© 20 56 68 55 60 51 50 43 4 4 39 38| 45 15 44
21 < 48| 50 48 | | 48 . 42 a8 45 40 ( 43 41| . 45 43 40 . 31| . 22
22 | 57 63| o] - ol 52 52 56 58 60 54 38 58| 6l 62 66
23 Cod | 74 72 79 7l , 67 67 o8 68 67 - 65 40 39 SR
24 6o 7 ] 7l 6i3 64 56 55 53 46 | 5| 51 49 G4 67 |
25 o6 80 75 74 70 64 67 66 66 64 66 66 68 46 57
26 73 68 69 T 71 0 7L 3 68 68 66 65 33 61
27 70 81 $0 81| . 97 66 - 64 2 68 70 65 68 53 52 66
28 90 89 90 96 52 T O 7 0 G 73 8 (b 76 7
29 92 70 82 78 v8 94| . 8 6| . T4 69 65 66 73 86 83
30 4 sy 81 3 66 65 63 ] i 48 [ . 53 38 48 57 5
Sums | 1,026 | 1,915 | 1,818 | 1,788 | 1,618 | 1,539 | L1457 | 1424 1427 | 1,304 | 1,377 | 1,348 | L3011 1,366 |, 1,53
*
Means 640 | . 638 00-6 | 59-4| " 339 B3 o 485 | 4T 475 | 464 | 450 | 440|437 435 5le




.
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R -
HOURLY VALUES—G.M.T. - o TABLE XVIIa—15.
JUNE, 1013,
150 |16 {17 | 1Sk | 19h | 20h | 2L | 2k | 23h | 24, plotn | Max. | Time. | AGin. | Dime. [Range. Day.
. ) . h. m. h. m.
49 10 oy a1 95 95 99 114 79 ¢ 90— 20| 1128 1612135 1901 1
45 16 a5 o2 a4 62 81 75 58 58| 49f — 3| 855( 148( 1928 11| 2
2 52 47 a8 2 53 52 58 63 6L 37| --40(- 710 83| oss| 1al ‘3
59 45 61 64 58 73 03 84 8Li" 7T} 48| -—18|1203| -103 |21 18| 121 4
g 48 45 48 45 ' T 70 4y o a4l 221y so| oas| 61| 5
49 49 47| 44 47, a7 st 47 90 4] ov|1086] eo| 145| o
3| 50 Bl W 48 st s3] 18 6] 43 30) so0s| 63| 138] -3
40 52, 45 44 47 44 506 48 a0 52 43 .25 11 10 - 638 21 01 43 ]
55 55 56 53 50 53 55 2 SL| 89| 5Ly 87T, 635 106|2s0| 60| 9
52 58 58 72 69 66 66| e 66 64| ol a3 o3| mo| 02| 7| 10
63 66 68 71 68 | - 72 64 64 67 20 6] w1248 rlwmse| 6| n
359 57 59 93 iy 57 63 it 62 57 58 47, 11 18 jon | 0 10, 37 12
56 59 35 54 55 57 57 57 53 4 o3| sU|13os| s 2es| 37| 13
40 2 44 L7 47 47 43 44 32 53 46 27 9 45 . 60 | 23 32 33 14
£ . :

47 43 51 49 51 st 52 50 48 52| 46| |1BO)| 66| 1311 57| 15
50 48 a0 19 it 50 50 54 sl sl 18 27| 12 16 W 08l 46| 16
| 5 sl 53 5% TR IRT B T ss| 40| 48] s os| 7| o2 44| .17
50 53 T 46 52 52 50 a2 52 a2 a3 43 290 11 20 60 | 18 45 ‘1 - 18
53 58 sl w0 36 68| 117 87 s a6 5] is|go| o122 48| 19
51 51 59 47 47 52 59 55 55 48 49 2711087 82| 100 55| 20

C o 15 53 66 5t AT 5 G4 71 51 a7) asluaz| s lises| sr| o1
66 64 71 75 73 77 79 76 81 | es| silot18|  or|2300| 40 22
7! 73 78 80 73 71 80 89 84 G9 70 18112 30| “1101{ 22 36 92 23
66 69 70 68 76 80 76 71 76 760 65| 881045 | 103,036, 65| o4
67 70 73 69 71 T4 72 72 T4 3 70 44 [ 13 30 80 1 04 45 25
71 76 75 78 76 80 77 78 79 wlon] o sl osslissr| 7| e
kil . 81 80 79 78 78 78 70 88 90 T3 24 | 12 25 95 133 71 27
79 77 80 ER 00 90 ‘ 96 149 136 : 92 57 06 | 20 36 163 22 13 97° 238
it 87 89 o] 109 113 93 93 83 T4 84 47 | 1) 48 1237 19 49 TG 29
6 76 72 81 - 82 82 97 83 Vi V] GO T 241 10 45 123 | 21 29 99 30

1,677 1,749 1,785 1,826 1,881 1,938 2,075 2,051 2,924 | 1,930

559 583 R 60-9 627 616 G692 694 6875 643
6624 R



130 g " AUSTRALASIAN ANTARCTIC EXPEDITION.

-~

DECLINATION—MEAN

—{6° + tabular minules.} ' o .

Day. .| Oh. 1h. 2 h. 3h "4 h. 5 h. 6 h. 7 h. 8 h. 9 h. 10 h. 11 h. 12 h. 13 h. 14h.
1 78 78 65 60 | 66 62 63| 54 - 65 61| 63 50 49 471 46

2 74 67 61 58 52 48 47 53 97 46 50 47 45 33 50

3 79 79 68 66| a6 49 47 40 43 39 20 39 47 54 57
4 72 60 60 59 85 527 50| 54 53 54 53 55 52 58 63
6 54 53 53 46 16 50 45 . 30| T50| 0 49 48 47 42 46 48

L}

6 69 62 55 50 47 42 41 43| cae] T4 46 47 48 8 45
7 59 4y 50 43 41 0] 39 371 - 38 40 41 38 37 2 34
8 ' 50 a6l .43 4 45 40 36 44 42 41 450 . 43 39 34 38
9 . 46| 43 48 47 42 42 44 44 - 43 45 45 45 43 47 48
10 66| 47 48 47 |. 44 453 43 46, 45 36 31 35 30 23 35
1 47 44 43 49 47 " 42 40 40 39 321 30 17 39 45 | 48
12 68 67 62 62 59 52 53 47 43 af - 38| 40| 4+ 41| — 14| + 02
13 80 71 54 6T 64| 5T .59 61 61 57 60 61 41 47 45
14 o4 | 116 124 81 80 73 70 60 50 46 61| 62 69 77 68
15 ol 68 02 78 80 75 66 67 0, 7 67t 56 51 55 62
16 86 86 82 76 59 57 53 56 46 50 | 52 55 56 59 73
17 - 7 63 69 71 53 56 B4 88| 59 55 8 52 35 |- 40 55
18 - 04 66| - 67 63° 53 49 51 "49 51| - 47 23 33 47 47 48
19 78 58 56 51| 52 51 54 53 47 54 58 60 60 .58 60
20 8| 82 83 80 71 60 50 33 42 49 39 37| — 12| + 06 21
21 04| 107 97| 107 75 66 47 37 26 28 33 39| 50 T I
22 . 71 80| 63 7l 35 46 49 38 51 50 50 18 40 43 39
23 70 87 85 65]. 46 39 41 43| 46| 46 |7 47 44 a7l a7 52
2 a8l ast 44 .43 64 43 30 32 26| - 27| 24 17y 7 26 0, 37
25 48| - 3 46| 47 42 29 24| + 10| 10| — 00| + 01 26 20| . - 26 29
2 52 41 49 45| - 40 36 36 40 38 35 37 30 39 30 43
27 45 43| . 89 49 32 35 31 30 20 30 30 28 37 46 46
28 66| o3 55| 55| s2| 46 48 a9 47 19 47 45 40 42 45
29 46 40 50 39 36 30 - B 27. 34 27 33 .‘}4 . 36 36 37
30 40 34 35 3 32 3| 2 32 33 29 28 35 24 30 34
31 58 40| 43 T84 25 18 a7 28 27 25 22 24 27 3 16
Sams | 2,083{ 1,020 1,016 | 1,800 - 1,601 | 1,458 | 1,403 | 1,355 | 1,432.0 1,299 | 1,283 | 1,208 1,255| 1,280 | 1,396
Means | 67:2] 619) G18| 581 |. 5L6| 47:0| 453 | 437| 430 | 4107 414 419 403|415 | 450




.. JERRESTRIAL MAGNETISM. 481

- HOURLY VALUES-—G.M.T. - , ‘ TABLE .X‘JIIaQ—IG-
‘ ’ JULY, 1913.

‘15 | 16k 17k | 18R | 19h | 200 20k | 22h | 28k | 24h | V| Max | Time. | Min. | Time. [Range, Day.
. - ] - | h. m. h. m.
54 68 73 65 73 101 93 100 83| 74l 68} 4 27,1350 |+ 117)1948| 90 T
55 56 68 70 61 60 67 62 69 9| 57|+ 38| 451 90i2330| s2 2
56 63 64 66 69 73 (R 72 720 58 —13) 9577 012119 104| .3
54 56 58 53| .55 59 6L | - 63 61 54| 56| 4 45| 247|. 81| 00V | 36| 4
53 52 51 57 59 58 62 65 69 69| 53|+ 38|1385° 842350 46 5
47 46 56 46 48 52 52 48 59 59 49 | + 37| 555 80 | 23 48| 43 6
47 47 . 43 46 56| 56 46 54| 53 501 44| +13)1238] 69| 028| 53 7
44 45| - 43 5Ll . 49 47 44| " 45 46 46| 431 422 1304 64| 1591 42 8
43 49 50 47 51 52 63| .Ti| 7 66| . 50|+ 38| 416] 88|2338| 50 9
38 55 58 47 50| 52 51 43 52 47| 44l 4+ 11{1240| 69 |1642| 58| 10
53 55 58 57 57 57 56 63 64 68| 47| 4+ 07102 752330 | 68| 11
53 46 58 AT 107{ 132 97 92 89| 60| —70[1310] 174 |2042 ] 24| 12
63 66 78 04| 84 86 7 68 | - 113 94| 69| 4+ 12|1224| 1335|2300 123 | 13
79 T4 88’ 89 101 08 99 84 106 10| 82 |-+ 28| 842| 148 200 120| 14
63 66 sL| 93 87 821 83 102 101 86| 76| +33[1217| 132|2237| 99| 15
50 7l 67 65| . 63 66 63 70 73 730 64| —04|1516] 108| 010| 12| 16
50 GO 57 GO 72 63 67 65 _68 64 59 + 03] 12 16 81 | 18 42 70 1T
51 51 591 a6 54 55 60 | 73 82 78 554+ 02[1016] oz|22200 90| 18
59} 66 71 69 7l 74 741 83 01 B01.. 63| -+ 45| 828 90 |2358, 44! 19
41 62 89 89 80 85 112 126 | 795 04| 63| — 471145 137 2150 | 184 | 20
57 58 65 67 6¢| - ol 04 66{ 70 7L 6L 107} 857 d23) 055 104 21
o1 | - b4 66 69 60| © a8 62 57. 62 70 56| 22| 512 99| 047| AT( 22
U I B A A 49 41, 49| 44| 49 45 48| BL| 4+ 26| 433| 104 112 |+ 78| 23
40 4| 49| T 42 43 48 46 43 48 48 39| - 14 (1044 72|23 a7| 58| 24
53 49 57 68 50 s1| 49, 00%H, 72 52| 36|1—30| 0300 90| 2318| 120 25
30 40 s3] 42 39 42 50 56 42 a5l 42li 21| 915 70| o20] 49 26
48 50 48 52 51 52 53| 57 61 66| 44| 4+ 15| 413|. 722359, 57| 27
47 48 43 45 43 44| 45 51 56| 46| 48! 4 82[1206| 75| 240 48| 98
44 44 46| 41 45 44| . &0 48 43 40y 39| 4+ 13|2350| 60| 208 | 56| 29
, ‘
34 39 4| 3l 38 47 46 53 6r|. 58] 371 4 201031 652312 45 30
34 34 6| 4l 42 41 40| 38 300" 43| 34] 413| 500465 033 52| 31
1,561 | 1,605 | 1,932 1,850 | 1,832 | 1,010 | 1,980 | 2,040 | 2,125| 2,048
|
504 537| 623| 597|591 - 61.6] G642 658| 685| 661




132  AUSTRALASTAN ANTARCTIC EXPEDITION, |

' DECLINATION—MEAN

—[6° + tabular minuies.}

Day. | Oh | 1h | 2h | 3h | 4h | "5k | Gh | 7h | Sh,| oL | 10h | ILh | 12h | I3h | Ith
1 ~43 34 .32 28 21 28 23 |- 28 28 25 | 23 19 25 31 as
2 50 52 2 g0 | w0 2 17 1w 23| as| . 20 17| o1 2 24
3 a1 581 38 33 s2| 28| 20 27 30 5 22 nl sef
4 63 sL| 46| o ag a1 a1 a2 | 46| 48 47 (. 49 48 Al 4o 51
5 60 63| 57 03 b7 5l 52 50 51 59 o6 56 35| - 4n 55
6 87 80 a1l 61 55 an 52 sal s s4| o] T 6 67
7 82 G0 58 6l Ht 35 Hd 35 54 ‘52 54 51 40 43 21
Sums a21| 78| 835|835 | 2s86| 270| 258 | 276 | 286 | 283 | 277 | . 288 ens| 203l e0e
i\Icans GO-1 “ 340 ' 479 476 409 39-8 369 304 40-9 40-4 390 404 420 410 41-7
4
¥
o
i
. )



TERRESTRIAL MAGNETISM, g 133

HOURLY VALUES—GIM.T; - S . TABLE XVIIa—17.

. AUGUST, 1913,

1R | 18h | 17h ) 1Sk [ 19k 20k | 20k | 22h | 23h | 2t [ TS M Time. | Min. | Time. [Rango] Day.
) . R, m. . m )
32 33 28 | 32 30 330 30 36 33 a6 9| 4130 420, 45| 015| 32 1
2 20 0 o@m 31 31 S0 |7 28| 87 8 41 96 | + 1211215 a6 72350 [ 34 2
i 47 4677 46 4D 550 . 60 63| 03 63 31 + 14| 558 78 2318 | 64| .3
57 62| - 58 hid 59 67 67 72 50 60| a3 k38| 4a 98 |2218| 60| 4
50 65 72 60 62 73 el o7 76 87 6ol 4+ 39112 33) 102 23 33| 63 5
65 2 Tl 66 63 60 62 GG 84 82 65+ 30| 940| 120] 055| 90 6
36| 89 G5 60 57 55 58 56 57 58 40 =10l 1477 95'| 015 | 105 7
8 [ . 370 371 349 351 382 1. 365 307 408 430
454 | 529 530 | 499 A0 546 | 52 567 583 | 623




134

AUSTRALASIAN ANTARCTIC EXPEDITION.

HORIZONTAL FORCE—MEAN

In ganmd. )
" Day, | Oh | 1h | 2h | 3h | 4h | 5h 6L | 7h | 8k | Oh | 10k | Ilh | 12h | 13h | leh
1 3119 | 3,109 | 3,004 | 3,107] 3,124 | 3116| 3,123 | 3,117 3126) 3,115 | 3112 3,100 319} 3120 3,137
2 3,1067 3,100 | 3002 3,111 | 3,110] 3110! 31141 s110] 3119 | 3121 3,120 3132 | 3128 | 3,133 | 3,131
3 3,001 8105| 3,161 | 3155 3,130 | 3112| 3,100 3,135 | 3120 3126 3133 | 3127 ( 3127| B,156| 3,152
¢ 3172 | 3,141 .3,115| 3,138 | 3,147 3,140 * 3944 ] 3028 | 3114| 3025 ] 3,187 3332 3,130 3,133
5 3,118 3,102 | 3,106 | 3,007 o * * * 3,121 | 83,1001 3,101 8,121 | 3,138| 3,149 | 3,179
] 3,055 [ 3,053 3,164 . * 3,005 | 3,08 | 3,07| 3125 3,006 3114 3,113| 3121 3,157 3,199 | 3,163
7 3,128 | 5,108 | 151! 31321 3111] 3115| 3113| 3110| 3112 | 3,104) 3,080 | 3107 | 3136 3130 773,138
8 3,046 | 3151 | 3,044 | 3043 | 3036 | 3138 | 3222 3123l su1| 30070 3109} 33131 3119 31361 31381
9 3,118 | 3,113 | 3135 | 3,121, 3130 2125 3112 3128 | 3120| 3125 3121| 3,119 | 31300 3128) 35,144
10 3,122 | 3,004 | 3,080 3,08¢| 3100| 3,097 3,000 3,006 3,004 3,054 | 3,071 3,117 | a2z | s121! 3,143
11 | 31106 3,104 | 3,097 | 3,085| 3,088| 3,005 3,113 %080 | 3,00| 3,305| 3,100 8,109 30161 3,123 | 3,120
12 3,113 [ 3,101 | 3,101 | 3,082 | 3,090 | 3008 | 3,106 | 3,077 3,074] 3,004 3,000 3,070 | 3,083 3093 3,080
13 3,084 | - 3,073 | 3043 | 3,006 2,985 | 2,993 | 3,026 3,036 3,038 3,048 3,066 | 3.076| 3,080 [ '3.085 3,106
14 3,005 | 3,062 | 3,054| 3006|3071 3070 3073| 3060| 5073| 3078 8085 3.087| 3,005| 3,088 3,08
15 3,080 | 3,071 3,066 3,043 2,063 | 2038 | 2,973 [ 2047 2957 3,032 3,076 3130 3113 3,000 | 35,080
16 3,120 | 3,088 | 3,111 | 3,074 | 3,042 | 3,058 | 8,035| 3,007| 3,018 2,967 | 3,040 | 3,063 3,056 8,081 3,107
17 3,100 | 3,130 | 3,080 | 3,021 | 298| 3002| 3040]| 3107 3,000| 3,000 3,028 3,083 3100| 30951 3,110
18 3,085 | 3,001 3,080 | 3,075 | 38,042| 3,051 3,004 | 3080| 3,073| 3,080 | 3,076| 3,004 3084| 3110 317
19 3,154 | 3,117 | 3,118 | 3,082 | 3,057 ) 3,077 | 3,074 | 3,002 3,007| 3104| 3100 3104] 3116] 3,208] 3,116
20 3,140 | 3,119 | 3,063 | 3,023 | 3,054 | 3,076 3,073 | 3,078 8,001 ] 3,100 3,102| 3105 3113 3,138 | 3,123
"2l 3,106 | 3100! 3,005 | 31361 3,095 3097 3005 [ 3123| 3112 | 3114 3108| 3110 B3N6. 31121 3,118
22 3,105 | 3,118 * * * ! * * oo * * 2,007 | 3,100} 3,007 3125] 3,126
23 3,103 | ‘3201 | 3,004 | 3,08 | 3,111 | 3,065 | 3,090 | 3,006 3101| 3,100 3,106 | 8,106 | 3,103 3,103 [ 3,104
24 3,113 | 3,074 | 3003 ‘3111 | 3003 3082 3082| 3000 3113} 3,116, 3113} 31161 3130, B0 ) 3150
25 3,128 | 3,113 | 3,100 | ‘3,101 | 3,100 | 3,110 | 3,126 | 3,128 | 3,120 3,124 | 3,134 3123 | 3136 3,185 | 3,144
26 3,127 | 3,113 | 3,122 | 3,111 | 3,108 | 3,115| 3,118 * * * 319 0. 3117 | 3,127 3,135 3,134
27 3127 | 8115 | 3,131| 3,125 | 3,028 | 31247 3115| 31140 3,126 | 3120 31161 3107 3135 3,146 0 3,140
28 3,024 | 3,127 | 3,128 | 3120| 3,138 | 31821 3126 3,105 | 3120 | 3,121 3128 31251 31344 3161 3185
29 3,116 3,108 3,107 3,114 3,117 3,108 3,118 3,122 | 3,129 3,126 3,125 3,122 3,130 3,130 3,129
30 3,132 (3,138 | 3,130 | 3,13¢| 3130 3,117 | 3,122 | 3,132 3124 | 3123 | 3,122 8124 3111 3128 3,131
Sums 03,457 | 93,104 | 90,103 | 86,705 | 86,488 | 86,437 | 83,450 | 83,550 | 86,731 | 86,670 | 03,012°| 93,245 | 93,502 | 03,771 | 93,823
Mezns | 3,115.2 | 3,103-5 | 3,107-0 | 3,096-6 | 3,0889 { 3,087-0 | 3,091-1°| 3,094-8 | 3,007-5 | 3,005G | 3,100-4-| 3,108:2 | 3,116-7 | 3,125-7 3,1274

* No record.



HOURLY VALUES--G.M.T.

v

. TERRESTRIAL MAGNETISM.

135

TABLE XVIIb—I.
APRIL, 1912,

Mean

“Min.

15 h. 16 h. 17 L. 18 h. 19 h. 20 h. 21 h. 22 I, . 23 h. | 24 L. for Day. Max. | Time. ‘ T_lill() Range.| Day.
: . i . : hom L, m.
8,150 | 3,032 3,026 | 3,033 8,125 | 3,24 3,124 | 3,116 3,111 . 3,106 | 3,020 | 3,155 | 13 48 | 3,080 | 10 40 | - 66§ 1
3,142 | 3,189 | 8,157 |- 3,056 | 8,144 | 30410 3,182 3,133 | 8,125 | 3,001 | 3,125 | 3,164 | 16 55 | 3,090 | 2356 | ' 74 2
3,139 | 3,185 3,138 | 3,148 | 3,137 ! 3,156 | 3,146 3,1'2:7 3122 | 3,172 3,134 | 3,200 | 23 59 | 3,055 | 032 145 3
3,140 | 3,183 | 3,040 | 3,144 | 3,033 | 3,142 | 3,133 3112 | 3,28 | 3,18 3,203 | 003 3,064,150 139 4.
8,169 | 3,101 | 3171 | 3,126 3,160 31320 3151 | 3,120 3,078 | 8,055 | . 3,207 | 16 54 | 3,035 | 2355 172 5
3,152 | 3,151 | 3,160 | 8,145 | 8,162 | 8,136 | 3,127 | 3,119 | 3,117 | 3,128 v | 32671300 3,034] 002 233 6
3,132 | 3,041 3,161 | 31560 3,036 | 3187 | 3,161 | 3,124 | 3,131 | 3,146 | 3,128 | 8,211 | 2 07| 3,047 [ 945 164_ 7
3123 | 3,26 | 3026 | 3124 | 3124 8,123 | 8,117] 3107 3111 | 3,118 | 3,124 | 3,062 050 3,089 | 21 58 | 73 8
3,036 1 3,130 | 3,341 0 3129 | 3,133 | 3,126 | 3,119 | 3,006 3,106 | 3,122'| 3,125 | 3,214 | 0 10| 3,070 | 23 16 135 9
3136 | 3,20 | 3,143 | 3,025 3,013 3,017 3,118 | 3,115 | 3,012 3,110 | 3,107 | 3,140 | 16 39 | 2,958 | -3 38| 19k 10
3,120 | 3120 | 22| 23| i3 | 3122 3120 3,012 3,113 0 3,713 3,110 | 3,131 {21 50 | 3,072 | 334 &9 138
3,005 | 3,000 3,088 | 3,093 8,085 3,083| 3083 3087 3,087 | 3,084 3,086 3,125 6 15) 3028 | 330 o7 12
3,088 | 3,000 | 3,000 | 3,034 | 3,086 | 3,008 | 3,080¢ 3,083 | 3,073 3,005 | 3,064 | 3,120 032 2,960 | 300 151 3
3005 3,008 | 3,107 | 3003 |F3,000] 3,007 3,020| 3,060 | 3,071 | 3,08 | 3,085 | 3,133 |23 48'| 3,037 | 2 15| 96 14
3,106 | -3,104 | 3,008 | 3,000 ! 3000 |- 3,101 3,102 3120 | 3,117 | 3122 3,006 3,176 | 11 16 | 2,015 | 4-46 | 201 15
3,111 | 3025 3,016 31311 303! 312 | 830¢| 3,115 3,022 3,000 | 3081 | 3,196 | 145 | 2921 | 806 | 275 16
3,22 | 3,117 3,07 | 3018 [ 3,120 | 3,008 | 3,120 3113 | 3,000 | 3,085 | 3,087 ) 3,176 | 102 | 2974 | 5 38 | 202 17
sa13 | 3128 308 | S0s| 310 |- 3107 3035|3047 3034 3,154 (3,003 | 3223|2225 3,005 051 28| 18
3,120 | 3,116 | 3,123 | 3300 | #H114| 4,131 3,134 3,112 3,137 3,140 | 3,100 | 3;200 | 001 | 3,045 | 400| 155 19
3,103 | 3,006 | 3,001 3,112 3,114 | 3,013 3,112 3112 3110 | 38,106 | 3,008 ] 3,207 | 122 2,080 | 3307 218 . 20
. - N - - . ‘ H
3119 | 3,4 | 317 [ 314 | 3117 3015 | 3116 | 3,105 | 3,087 | 3,005 | 8,110 | 3145 | 300 3,072 057| 3| 2
3,130 | 3,119 | 3,147 3116| 3118| 3,118 | 3,107 | 3,113 3,080 | 3,103 o | 338 |13 24| 3080 23500 58 22
3110 | 3,128 | 3,130 | 3,122 8,121 |- 3,126 . 3,116 | 31027 3,118 3,113 | 8,107 | 3,146 15 48 | 3,044 | 4 48 |7 102 23
3,130 | '3,04e ] 3,041 | 3131 %131 3,135 3,130 3,137 | 3,134 | 3,128 | 3,119 | 3,159 | 13 39 | 3,060 26 | 99 24
3,130 | 3,141 | 3,034 | 3,037 3,020 | 3127 | 3,134 3,135 | 3,132 3,127 3,120 | 3,233 [ 12.58 | 3,083 | 3 40 | 150 95
3,132 1 8,128 | 313670 3,133 | 3132 30330 3132 3126 | 3123 3027 | .. | 3148) 203 | 3.002 ) 4 03| &6 26 -
3,042 1 3,142 | 3,042 | 3137 | 3,138 3,034 | 3,134 | 3,141 | 3,130 | 3,124 | 3,130 | 3,179 | 23 27 [ 3,203 [ 11 17| 76 27
3137 | 3,138 3188 | 3034 3131 3,185 | 3,131 %181 | 3,119 | 8,116 3,129 [ 3,159 | 248 3,070 | 240 | 80 28
3,120 | 3,131 ) 5,185 | 3,028 | 332| 3120 | 3,130 3,127 ) 3,130 | 3,132 3,124 3,042 | 12 20| 3,007 | 458) 45 29
3,092 | 3,135 | 3,134 3,127 8,180 | 3431 3.31| 3133 | 3123 | 3,118 3,128 | 3,144 { 2 10| 3,008 {12 06| . 51 30
03,700 93,781 | 03,817 | 93,761 | 93,756 | 03,606 | 03,688 { 93,505 | 93,386 | 93,450 i
3,126:0 | 3,128-2 | 3,125-4 { 3,125-2 | 81232 | 3,122'0 | 3,116:8 | 3,112:0 | 3,115:2 .
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136 B : AUSTRALASIAN ANTAROTIC EXPEDITION.

HORIZONTAL" FORCE—MEAN

In gamma.-

A

Day. 0 h. 1L “2n 3 h 4 h. RN Gh | 7h - S h. 9 h. 10 h. 11 L. 12 L. 13 4. 14 L.

1 3,120 | 3,18 | 3,016 (. 3006 | 3,110 8000 ] 3104 [ 3007 | 8108 | 81210 3125 w106 | 312 3131 3,128
3123 | 3,025 1 3,007 | 3,098 | 3a10| 3,116 | 3,001 | 3,070 | 3,006 | 3007|3100 3,115 3127 3,181 3,147
3 5,124 [ 3,008 3112 3,107 127 3103 3106| 3,082 | 3102] 3,100 3110 3117] 3123 31270 3155
4 3,146 3,106 3,163 3,1-47 3,135 3,140 3,125 3,118 3,118 ::},118 v3,117 3,111 3,123 3,122 3,12-6
G R0 ) W wo ] 3081 | sosi| 3108 | movl |  w ‘u * % * * .»
6 N * * # . S . * " cx o302 | 3,107 | 3,086
7 3,000 | 3,013 | 3,031 [ 3,041 | 3005 | 3,008 3,007 | 3080 | 3,079 | 3,085 | 3,084 | 3061| 3,080 | 3065| 3,007
8 3,077 3,064 | 3,085 | 3,019 | 3,014 3,046-] 8070 3,074 | 3,080 | 3,002 | 3,002| 8,063 | 3100 3,113 | 3,008
9 | 3,084 | B0ST| 3,070] 3,088 | 3,088 3,086 | 3079 | 3085 | 0G| 3,073 | 3082 3054 | 3,088 [ 3,087 | 3,005
10 5,080 | 3,085 | 8,077 | 3,000 3,086 | 3,051 | 3052 3,088 3001 3,003 3,088 081 | 8,08 s088] 3,008
1 3,080 | 3,082 | 3,076 | 3,065 | 3,005 | 3,07T| 3,083 | 3,002 3003 | 3,000 | 3,005 | 3050 [ 3,004 | B0 | 3,001
12| 3,085 | 3056 3,042] 3,029 | 3,013 | 3,020 2908 | 3016 | 3003 | 3073 | 8,008 | 3,106 | 36| 8115 | 3,006
13 3,076 3,002 3,000 3,068 3,035 3,041 3,020 3,040 3,005 2,063 2,000 3.048 3.101 3,100 3,120
14 3,112 _3,0(57 3,070 3,073 3,061 3,029 3,033 7 3,037 73,028 3,077 3,113 :}3122 3,181 ) - 3,110 3,112
5 3,126 | 3,124 |- 3,114 3,110 | 3,081 3,07 | 30871 33000 3,707 3,107 | 3,1027% 3,081 31037 3124 | 3110
16 3,100 | 8,115 | 3,132 | 8,118 | 8,114 | 3112 | 81071 3,002 - 3,102 3,097 | 8704 | -w1it | a8 | 8125 | 3,151
17 3123 | 3,120 | 311 | 3000 | 308 3107 ] 3107 3,008 | 3,108 3,110 | 3,118 | 3,100 '_3,1'22 3,137 3,130
18 316 | 3018 | 3,110 | 3,120 | 3024 | w108 | w100 | s | w118 | mus | Cmaze | 37! S0 38| 3110
19 3,117 3,115 3,132 S,127 3,117 .'J‘,]'jl 3,116 3,104 3,107 3,103 3,117 3;] ][) 3,124 3,126 " 3,134
20 {},117 3,108 3,104 3,113 3,058 3,119 3,112 ’ 3,124 5,109 3,118¢ 3,121 3,123 3,124 3,123 3,119
21 3,133 3,135 N 3,120 3,101 3,107 3,108 3, 109 3,111 3,118 | 3,121 . 3,123 3,115 3,118 3,123 3,121
22 3,120 3,100 . 3,008 3,088 33,087 3,115 3,101 3,111 3,120 | 3,114 3,122 3,1>20 3,116 B 016 10 3,120
23 3,114 3,107 3,105 3,100 3.107 3,111 3,116‘ 3,114 3,113 3,112 3,106 3,110 3_,114 3.121 3,117
24 3,108 3,112 3,105 3,111 | 3,110 3,111 3,112 3,117 3,116 3,110 | - 3,114 3,118 3,119 3,120 3,121
25 3,100 | 31001 3017 | 3,05 | 30100 3113 | 808 30160 3,317 5116 | 8,117 | 8,116 ¢ 3118 | 3,019 3,129
’?6 3,120 3,118 3,123 3,125 3,135 3,127 3,119 3,110 | 3,119 3,100 3,104 3,118 3,121 3,120 3,130
127 3,123 3,110 3,106 3,125 3,120 3,219 3,124 3,119 3,122 3,1‘] 3 3,121 3,120 3,121 3,124 3,119
’28 3,114 3,110 3,1_21 3,104 ‘ 3,107 ‘3,'099 3,100 3,104 3,121 3,120 3,121 3,116 | 3,121 3,122 3,122
29 3,118 | 3,115 | 3,127 3,125’._ 3,126 | 3,130 | w024 | '3,128 | 3,126 | 8,025 | 3,126 | -3,121 | 3,120 | 3,181 | 3,136
30 g2 36 | 3109 | 3112 | 308 | 08| w121 | 3120 Biz2 3023 26| 307 5121 | s120 | 322
‘31 3,117 3,100 3,113 3,107 | - 3,111 3,110 3,116 3,121 3,123 3,118 3,118 3117 3,117 3,126 3,130

Sums 93,273 | 82,803 | 81,884 80,831 | 93,0121 02,00 | 92,802 | 02,025 | 80,842 [ 80,003 | 90,072 | 00,079 | 03,418 | 43,510 03,588
| : T

Means 3,100 3,100 3.000 7 3,008 | 3,097 T 3,087 72006 [ 3,008 |° 3,008 3,100 3,100 3,106 | 3,114 3,507 |+ 3,119

* . v

* Insbrument system tnteclered with,
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TABLE XVIIb—2.

MAY, 1912,

f 15h | 16h | 17h. | 18h | 19h | 20n | 21h | 22h | 23h | 24h.. folf"ggy Max..| Time. | Min. | Time. [Range| Day.
) h. m. h. m.
3,130 | 3126 | 3,124 3,025 30132| 3,182 | . 3,120( 3,133 | 3,26| 3,123 | 3,121 | 3,144 | 2320 | 3,087 | 4 45| 57 1
3,130 | 3,141 | 3,034 | 3054 | 3,141 3,120 | 3,120 3,124 | 3,130 | 3124 | 3,121 | 3,171 | 1848 | 3,064 | 725 | 107 * 2
3,050 | 3,132 | 3,120 | 3028 | 3,136 | 3137 | 3,135 | 3136 | 3,142 3,146 | 3,023 | 3.086 | 14 40 | 3,062 458 24 - 3
31311 3,130 | 3,021 | 3,123 | 3,132 | ‘3,128 ) 3125 | 3,139 | 3,120 3,001 | 3,120 | 3,188 | 132 | 3,080 | 23 66 | 99 4
» S L] £ . * * » * * L * x * Tk * 5
3,113 | 3,006 | 3081 | 3,001 | 3001 | 3,102| 3091 | 3,804! 3,005 30401 .. | 3160|1537 | 2807 15356 | 272 6
3,000 | 3,06 | 3,006 | 3,102 3,110 | 3,118| 3,090 | 3,067 3,064 ] 3,077 3,080 | 3,146 [19 50 2977 | 1 6| 169 7
3,113 | 3,106 | 3,005 | 3,003| 3,000 | 3,004 ! 3,093 | 3,086| 3,086 | 3,084 3,078 3,123 | 22 28 | 2975 | 247 | 148 8
3,006 | 3,002 3,002 3,004 | 3,087 | 3,087 3,088 | 3,092 -3,087| 3,080 3,087 3,100 |02 27| 3,027 -2 8| 82 9
3,006 | 3,008 | 3,002 | 3,003| 3,097 | 3,007\ 3,005 3,096 | 3,005 | 3,080 | 3,089 | 3112 3 1| 3,026 527 86| 10
3,110 | 3,0112| 3104 | 3,103 3,005 3,005 | 3,004 3301 | 3,098 3085 3,001 3,128 [15 6| 3,004 328} e8| 11
3,008 | 3,100 3,004 3,107 3,000 | 3,125 | 3,134 | 3,066 | 3,000 | 3,076 | 3075 3,068 | 11 24 | 2951 | 340 | 217 | - 12
3112 | 3,034 | 3,018 |- 3,133 | 3121| 3,266 3131 3070 | 2107 | 3,112 | 30727 3,102 | 19 58 | 2,925 | 8:30 | 167 113
4o sus| sz os130 | sis2| 3135 | 3135 | 36| 312770 3134 w1zo.Bods | 373 | 25705 2085 F 1is0| F178 | M
a123 | sage | saes| ma27lna2s | a8 | sns | 3a307 300 | Hioe [ 3,100 | B ",6'14'0; 3}()‘6_'8?'*%15'0' "‘7163: k:15
i . : .o ’ 7 N Ry EER TN BN H NS0 ; L R T
3017 | 3120 3,014 s1ls| 3,118 | 3,125 | 3,024 | 3128 3127 | 3,123 | 3,117 | 3,164 | 13 57 | 3,084 | B 40| 80 16
3,031 | 3,22 | 3,130 3,126 2121 | 3,730 | 31337 3,120 3,123 | 3,116 8,120 | 3,174 | 12 37 3,004 03 12 80| ‘17
3132 | 3,038 | 3127 3025| 3127 | 31270 3124 | ‘30181 3015 | 3,117 | 3120( 3155 3.15 3,000 | 223| 65| 18
3131 | 3,123 | 3,123 3,322 3,136 3,128 3,027 | 3,120 | 3,020 | 3,117 | 3,120 | 3156 | 145 3,088| 824| 68| 19
3,127 | 3,130 | 3,021 3,182 3,133 | 3,127( '3,128 | 3,133 | 3,125| 3135 3,121 | 3,136 |18 8| 3,083 133| 53| 20
3,045 3,133 | 3,018 | 5,320 | 3,117 3,118 | 3121 3120 | 3,121 3,120 3,120 3,053 |14 46 3,083 | 259 70| 21
3115°| - 3,124 | 8,117 | '3,116 | 3113 | 3,114 | 3112 $115| 3,111 | 3014 3112|8127 {16 10| 3,075 | 340| 2| 22
S8 | 8,117 | 16| 3,107 3117 [ 8,017 | 3,110 | 3,113 | T 3,108 3,108 | '3113 ] 3,120 {1217 [ 3,005 {0230 | 25| 23
3,118 | 3119 | 3,119 | 3122 | 802¢| 3,123 3116|3116 3,123 | 3,100 ['3,1167] 3,134 | 21 12| 3,008 | 4 7| 36| 24
3,132 | 3,028 | 3121 | 31200 3117 3,322 | 3,119 | 3,118 3,120| 8,120 3,119 3,130 | 14 59 | 3,002} 114 47| 26
3120 | 3,025 3,126 | 3,01 | 8121 31230 3120 | 3,128 | 3,125 | 3,123 3,021 3,049 |22 44| 3,078 930} 76| 26
3110 | 3019 3123 | 3,125 | 3122| 3,125 8127 | 310 | 36| 3,114 3121 | 3137|6238 3,106 | 915| 31| 27
03,127 | 3,24 3321 3,123 3124 3,123°| 3120) 3,120 3,117 | 3,18 | 3,007 | 3,034 [ 21 52 3,000 | 4 58| 44 28
3027 3024 31229 "3181| 3,134 3134 | 3123| 2130 11| 3112 3126 | 3,153 | 12 25 3,094 412 5 29
o024 | 3,136 | 3131 3,133 3,187 31221 3,130 | 3,133 | 3,121 3117, 3,123 | 3,153 {21 5 3,098 | 145| 55| 3¢
3124 | 3119 | 3,119 3,110 | 3,138 313¢| 3133 | 3,119 | 8,118 3,007 | 3,119 | 3,168 | 18'29 | 3,086 | 240 | 82/ 31
. B | - .
93,645 | 93,507 | 93,401 | 93,563 | 03,502 | 93,652 | 93,552 | 93,415 | 93,380 | 93,250
3122 ‘3,120 |. 3,116 | 3,119 3120] ‘3122 | 3,118 31i4| 3113 | 3,108 '

6624 —3
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AUSTRATASIAN ANTARCTIC- EXPEDITION.

BT SIS Fa B R
i HORIZONTAL FORCE—MEAN
He 0
In gawimia. U
- } - e 2§ 1 8 ;0 choLa O . i : .
o | 0b | 1bho | 2h | 8k | 4n sho | 8h | Th ) Sk | 9h | Wh | ILh ) 12h ) I3ho | Mh
. ;'lj?;:f.f ‘ M5d I pd agtol Lo SRR E B SRR I N BN S
U 3007| 8,087 | 3076 ( 3008| 3006 | Zoass | osd | 3067 | 3082 | 3066 088 | 3134 | 3103 | 3,000 | &119
e | 3100 3,005 dio3| 3opw! 3ok | 3,067 3,087 | 3051 060 [ 3100 | FUS| 17| N9 GLL 3108
3 | 8le3 3,03 3,000 | 2083 { 3101 3000 5,000 5,024 B3 | B106§ 10| BT 31| HUS | 31
4 3,002] 30011 “8001| 3075 3070 | 3083 | H104] BI4| Zi2L| BUS| 312| BULL 310 BUS] 3%
5 s8] 31i| snal 3100 3000 3000, 3008 304! 3120 16| 316! s B[ B[ 317
TS ¥ B LTS IETAT T P B EEER AR A el | e : S - .
c8 | alb| dilz| a3 | 3006| 3lzn| sz 108 | US| mlza) 323 | w2l sL0 | BH9| B8 35
7 _3,@1;1 gl oS5 | 88| 3ma | oB016) 5127 | 3024 8120 | 122 | 3023 | 3122 3070 J16| 38
8 3,102 | 3119| 3,114 3087 3042 3,060 3,073 [ 3,047 "3_,056 3,075 | 3,003 | 3124 | 36| 388 | 3115
9 | TsMi¢| F108| 3,045 | 3030 |- 3,003 | 30821 3,083 | 3,088 3,106 0L\ 3,105 dlo4 | 3114} 3100 3186
“10 3044 | 3,004| 3,041 3,036| 3084| sos2{ 3077] 3008 | 3007 | N3 ZU3| UT| 3125 | 3040 | 3,125
S ados{ 3122 ] s004| 3007 | 076 ‘3001 3006 3092 30s8| moss| 3009 | BUL| 30| 3,120 | 3182
12 - 3126 BI17 ) 310 | 3,000 |- 3086 ] 3,08 3,119 | 8107 | 313 | 3,107 34| 2] 10 3120 3,130
_o13 ) slaa | 3160 318 3024|3020 | 3017 ).3118| 3110| 314) 312 315023008} 05| 3124| 3,136
M| al23| 19| 3U8| 19| 3108) 3094| 3102] 3006 | 3,005 3104] Plo4| 16| 12| 3127 | 3,130
s | sdie2| saial-osae| 3us| sipof snrlosne| si7| sus| sue| slie| 3117| 3us| 31| 3,18
“ - :'..“,: A 2 [ RN ’ - o L \.' . ’ . -
ie | sii5| auz| ses| 85| i si| 12| 3ie | Csa2d| Sl 3124 3122 3L6G 319 312
17 3095 3a16| 315 3,115 3ue| ie| M| 3i19| 18| I ) 3119} 3116 U2} JU8 | 3121
18 [ aus| duda| 3000 | 3007| sa08| 06 pue| 3u6| dna| R ans| s | Bl 3125 Kby
o | ens| szl siie| sl ali| sewr| 3008| 3n3| ator| suel dus| 30| a2 | 3123 | 3%
%0 aus| sia00| wtos! s sud| sne| sns| siis| o sa2] sne{ 3ue| N7 | 3122) U5 3120
H .. i e TR LRI R Vi g4 S v I RN 800
20 [Taug| Cadis) Sle | -8UT| 17| SNa1 3100| BW5| 32 3094 3UT| 307 120 02| 312
220 a6 i | 305 LS| US| 30| Bl2f 31200 36| 31200 S17| 316 | 310 | 3104 3147
2| 3Me| sl .3l 38| 308 HU9 ) US| BL6 | LUGH SUT ) US| B8 S0 31200 3122
2 3,007 | 5104 | 3087 | 3085 | 3oks |, 3004 | 3003 3100 | '3003| 3098 | B3| [l BLAL B0 L120
25 3,118 | 3,095 3,093 -3086| 3102 3006 38| sl gl 3nz| 32| 307| 3120 308| 318
"y ::( :: Al lii_i'l-.. iy 1 Ll £y CEler T W el it g N St oy
8 30| Bla ) - 31041 30814 3093 ) BI2Y B8 | gl 31200 B3 B8 HU8 | BNT L U7 &121
g1 [ sniadosios|ale) a0l B0t niin| slie] Sme| o | ag | a0 adw | 20| sl S
28 3,073 ) 8106, 30091 S0 1081 L3 31 (30071 3,059 | 3088 B JIA K10 F1N
B | sow) e do 08 | a0 s | B0 | 3o | g | gk gz | a0
30 | 3007 3,086 | 308t 3,008 | 3,100 23107 | 3102 303l 3,005 | 31050 312 .31
Sums | 03,278 | 93,175 | 63,058 | 93,000 | 92,073 03,009 | 03,064 | 93,017 | 93,004 | 03,141 } 93,272} 03,438 | 93,562.| 03,603 |- 03,630
Moaas | 3,000] 3,08| 3102| 3100] 3009| 3100( 3,100 | 3101 | 3104| 3,105 3100| 3115 3194 3223 | 3122




TERRESTRIAL MAGNETISM. : 136
HOURLY VALUES——G.M.T. TABLE XVIIb-3.
15h | 16k }1Th | 18k (-ip 2 “20ho | 21k | -22h 23h. | 2¢h. fofel‘.‘)‘; ; Max Time: | Min. | Time. [Range '1;2__;}'.
. : . .. 1 1 T
. S R = | N S e S I
3124 | 31261 Bl2g| 8| 312 3116 U9 3120 319! 3100 1 1 | 2,826 1_‘_}.:;30 381 1
3, 1.1‘ I51) aiss| 3l 3, m 3, m ' 'a 127 3,115 nza 3,i%3. 1538 2, o) T el 2
sigt| au2( aid| giz| g0 | wiig| dize | wize| nods | neoz | nioy| a0 (ia 57| 209 | goal 2yl 3
3,125 | 3,124 | 3123 | 3025 | sisd | S8 sisw| 3127 gi2i’| 38| 41| 3133 | 2205 3,018 245 85 4
BLst| 3les | U7l U7T) BU0L BUE| BUL B0 | 38| HU| 35| 3145|1520 msg 566 o4 . g
. . ) oo . ' “ T N
3us| 3120 ! ai20| sl izl anel sno| sn4a) 06 aus)ans| s | 1as) sl 612l a6
319 | 36| 3119 3,18 31| 3126 3132| 3033| 3126 3102 3,120 3143 | 2035 3,100 | 23 45| 43 7
3027 | 345 | 8230 | sa23| 31350 suz5 313 | s sim| sue 3,007 | 3332 | 1343 2,076 | 420 | 36| 8.
5105 | 3,120 | 3,35 | 3108 | #1090 315 | 3,115 | 3,004 | 3,08 | 304k 3,101 | 3,279 | iz20| 2968 |12 15| 311| 9
3,142 | 3,136 8,128 | 3,151 | 3,134 3,123 ' 3,120| 3140 3,118| 3,03 3_,;03 ;;,',1;39 2212 | 3,018 | .2 45 177 10
120 3122 3136 | 3123 302 31240 310 | 3131|3022 3,126 | UL 30 050 | 30190 342|100 11
3,187 | 3,030 | 3,u8 | 3025 3,016 | 3127 | 3122| 30122] 3,028| 3026 | 3118 | 3046 | 1501 3060 (1215 | 86| 12
3,133 3124 3,127| 9,128 3,125 | 3,133 | 3,131 |° 3,132| 3128 | 3,123 | 3,122 | 3,158 | 1420 3005 5 3| 63| 13
3,152 | 3132 | 3023 | 3121 sa25| 320 3136 3126 3030 | 3322 3,18 | 8,200 | 14 57| 3,080 | 430 120]. 14
3128 |- 3120 8120 3120 3125) 316] 3123] 3,121] 3119 3,115 | 3119 | 3138 [ 15 00 3000 | 148 47| 15
3,126 | 3,126 | 3127 3,127( 3,128 3130 3122 3128 | 3120 3125 | 3123 ) 30a2 2235 107 | 30| 33| 16
3,124 3122 3,020 | 3128| 3126| sl 3122| 3,13 3127 | %118 | 3,120 3143 | 1818 | 3,009 | 2L48 | 43| 17
9,125 | 3,140 3119 | 31191 B9 B0 | BMS[ 3121 HU6 | 315 ) 318 3175 | 13 30 | 3,003 4370 82 18
3,117 | 3,119 3119 | s119| sus| 39| 3120 317| s13| 8116 | §115 | 3,123 | 10 37 3089 440|734 19
BUO| 8125 | BI2LL 3110\ Bl U0 | G101 RS L SIS | BIT | BUT) sl aar) 200l | 335 g1l 20
3121 |, 3115 | 3021 | 3122 3122 3,126 | 3,127| 3119 3,1'1,2 3,108 | 3,138 3136' 22 40 |, 3,003 | 22 30 43| 21
3,146 3,141 3,120 3216 3i2t| 3123 3,122} 3,135 | 3125 3116 3,124 .%16_1” 13 46 ;3093 0 13 Gﬁ 22,
120 3l22| 17| Bus| F132| KM 8| 312 812 3107 3121 2168 | 12 28 3,009 | 23 50 b9l 23
B34 1 3,02 | 3,020 | 10| 120 38| &u8| M| 315 3, 16 | %110 | 343 | 14 16| 5056 | 216 83| o4
ESLINIE AL 0 | S08 | 3117 | 39| 3118 | 3la{ 3122 | 32U 3,119 3,113 3130 21 33 3,966 | 148, o 25
N R " ’ o v - £ B h ;:;:
EATERINE RICH A TTR IR RURINE S 111 36| 38 | 31| B[ Bu2| gl ) 4140 ] 047 _3004 3 20 26
3016 | 3115 | 3107 ';113 $1 | 15| 307|312 | 3095 S075 | adoz | s, us 22 20 29)4 9 5 27
32| 3115 3 113 191 3,091 | maes | sg08 | s | osau | 3088 ) 3,108 '3, AR '3043 915 28 °
2081 | aips|, B1s .ms a219 | 3020 5000 | w005 | 3,03 3007 | 5008 | a8l | 12 67| deos | 1 29
S3127| 8007 31127 3iio ;m 3116 | 3,118 |. 3,124 3100, ':z;uo 3,108 | 3,146 | 13 26 30
93,702 | 03,748 | 93, 673 | 93, bai '9_3,6_7(; 03,030 | 93,616 | 93,627 93,528 93,291 ' ’ ) _
' . / _
3123 3125| 3122 122 | 3123 8323 | s121| sim| sus| 300
b
i INRTEN i

.
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. 140 AUSTRALASIAN ANTARCTIC. EXPEDITION. o
HORIZONTAIL FORCE—MEAN
In gamma; S
Day. | Oh. 1h 2'h. 3h, | 4h 5h. 6h. | Th 8 h. 9h. | 10h | 1th | 12h | 13h | 14h
h‘ N t '
1 3110 [* 3,113 | 3,02 | 3,105 ( 3,106 | 3,075 |- 3,048 3,104 | 3,113 | 3,108 | ‘3,096 | 3,114 | 3112 3,018 | 3,131
2° ) 3112 3,106 | 3,100| 3,093 3107 3,108 119 | 18| 38| 3,119 | 3,119 3120 3126 3125 3,121
3. 8120 37| 3110 3114 | 3,105 3118 3,120 3,119 3124 3,120 3,119 | 31067 3,018 | 2127 3,136
4 3,080 | 3,078 | 3,103 | 3,029 | 3,064 ‘3,078 | 3,075 | 3,072| 3.055| 3,083 .3100 | 3,120 | 3,126 | 3,161 3,130
5 3,043 | 3,051 3,005| 3,103 3047) 3,030 3077) 3,002 308l 3,007| 3078! 3078] 3052 3328 3,155
8 3,002 | 3,102 ] 3301 3,106| 302! 30821 3108 | 3118 8,16 3122 36| 3107 | f 3,117 | 3,132
Toros124¢ 3112 33200 3,134 | 3,250 3,131 31320 8,021 8,189 | 8,125 | 3,130 | 3132 | 3331] 3,131 ] 3,134
8 | 3,130 3,002 | *3024 ) 3,156 | 3,148 | 3167 3161 | 3,176 [ 3170 3,069 | 3,173 | 3174 | 3,170 { 3277 | 3,176
9 31771 3,160 | 3,063 | 3,151 | 3163 | 3,050 | 3,152 3,060 | *3149 | *3,129 | 3,008 | 3,117 | 3,114 ] 3110 3,114
10 3,118 | 3,115 | 3,128 | 3,110 3120 3,116 3,122 3,120 3,120 31210 3,020 3,120] 3.123] 3120 (. 3,126
1 3126 {3,200 3126 3,130 3135] 3183 | 3134|3120 | 3,180 | 3830 8125 3,127 | 3124 | 3,124 3,120
12 | ~3,125 | 3,022 | 3,133 3,142 | 31301 3,127 3127 ‘3,120 3,124 31260 20280 3120 326 35,0145 | 3,137
13 3,120 | 3,130 | 3,137 | 3,135, &,181| 3,138 | 3120 | 3130 | 3,136 | 3,137) 31310 3,041 3,132 ) 3135 3,128
. H . -
14 3,127 § 8,118 | *3,122| 3,127 3,123 3,131 3,126 3,118 3134) 3120 | 3129 3,130 | 3.128| 3,027 | 3,130
167 | 3188| 3133 3,109 | 3110 | 3,111[ 3118 | 3,102 | 3,100 3,000 | 3,103 3,007 | 3,002 3117 3120 3,125
167 | sa21| ‘31131 3,008 | 3,077 | 3000 | 3.085| 3080} 3,067| 3039 3070| 3203| 3103| 3123| 3109 | 3,118
17 3114 | 3100 305 8106 302 33061 3119 3,107 | 3,116 | 8106] 3,115 3115 3,114 3115 | 3,124
18 3,100 | 8101 1 3103 - 5127 | 317 | 303 | 312 3U3{ 3U7] 38| 8120 307 3122 300 3121
19 | 3126} 3132 | 3122|3119 | 3120\ 3109 | 31201 316 3130 | wl2a{ 3123| 31210 3,02 | 3128 3,134
20" 3,120 F3108 U4, 116% " 8106 | T3.090 | s3] 3102 | 3,082 | 3000 | 37000 3,008 3016 | 3127 3137 3,143
L N Y R L X - .
ol | 50011 ®hoo | Moss’] B85 Za0in [ 3000 |7 s0077 Taes | snae’| csam i saz2| aior| saes| 16| 3236
- 22 3,120 | 3,126 | 3,115 | 3,096 | ‘3,005 3009 | 3103 3000, 3109 | 21217 3,129 | 3123 3,118 | 3130 | 3,135
237 | 30116 30071 3,113 ) 3,021 3,106 38,1001 3,003 | 3,082 |- 3110 | 3,123 ] 3,117 | 3,116 ] 37| 3115 3,119
24 B16 [ 3,116 | 3,124 | 30240 3,123 | 3015 | 3,121 3,119 3,020 3124 3114 3022, 307 2,021 | 3,119
2 3,118 | 3,005 | 3,108 | 8111 3111 @308 31i2| 312| 3124 | 3,008 ] 107 | 3004 su0| 3127] 3119 |
iy ’ ’ . . T .
26 | 3014 3106 | 3,084 [ 3080 | 3,0m | 3069 3000 308 | 3,108 3104] 3,080 | 308¢ 3,114 | 3,118 | 3,119
27 3,100 | 3,081 | 3,057 | 3,061, 30321 3,045, 3,085 3,097 3107} 3,105 s112] 3006 3110 3,118] 3,119
28 3,122 | 3,106 | 3,097 | 3,093 3,080 3,02| 3,101 | 3,006 3,105 3,100 | 3,118| 016} 3,112| 3,113| 3,119
20 | 30114 3,100 | 3,100| 3,084 3,004 3304 3090 | 3007 3002| 3107 3137| 3117 311L| 3114 8,118
30 | 8114l 3,007 3000 3,081| 3,004} 3,004| 3,008 | 3,095 3,000 3,08l | 3,002( 3087 3117| 3,133} 8,139
817} 3,108| 3,09t 3,059 3,080 3,005] 3,073| 8,077| 3,080| -3,006| 3103: 3004| 301! 32231 3132 31027
e , . Co ] i ' i )
Sums | 96,583 | 96,397 | 96,363 { 96,205 | 96,281 | 06,248 | 96,352 | 96,372 | 96,471 | 96,425 | 96,556 | 96,591 | 93,566 | 96,920 | 97,022
. : . . LN .
Means | 3,116 | 3110 [ 3,108 | 3,106 | 3,106 | 3,106 3,108: 3,109 | 3,11 3,110 ) 3,115 $1161 3,119 | 3,126 3,130
| .
j
‘ L Sk

* Interpolated : odirve regplar. + Trier violent ssonn,



| TERRESTRIAT, MAGNETISM. . _ R 7% 1

HOURLY VALUES—G.M.T. - - - _ TABLE XVIIb—4.

JULY, 1912.

18bh. | 16h | 17h | 18hc | 19h. | 20h | 21h | 22h | 23h | 24 | Mean |y Vv | Min, Time.: [Range.| Day.

. - [for Day]
) ' - h. m, h. .m. .
315 | 3116 3116 | 314 | 3071 33| 3,116 | 32| 3,118 | 3112 | 3,108 | 3,171 1335 | 3,035 | 555| 36| 1.
3,125 3,124 3,118 3,122 3,123 3,123 3.118 3,126 3,116 3,120 3,117 | 3,136 ."22 18 | 3,080 ! 3 15 56
3,133 | 3,133 | 3,040 | 3,144 3,134 | 3,114 :3,146 3,132 3,106 1 3,080 : 3,123 | 3,177 | 21 00 | 3,096, 19 42 81| . 3.
Blad | 3123 | 3118 | 3121 | 31577 3135 3,126 | 3,137 | 3,125 | 3,043 | 3,100 | 3,202 | 13 00| 2,980 | 14 23 | ‘213 4

3110 | 3122 3144 31540 3,041 | 3,149 | 3408 | 3,120 | 3,117 3,002 ] 3,009 | 3,204 | 13 55 |.2.075 | 12 02 229 5
3123 | 3,136 | 3,143 | 3135 3,140 3134 | 2,136 | 3135 3,133 | 3124 | .. | 3,180 | 22 00 | 2,625 | 11 50 | 555 6
3,135 | 3,37 | 3,138 | 3,138 3,132 | 8,142 | 3,43 ‘5130 | ‘3,138 | 3,130 | 3,131 | 3,170 | 02 40 3,091 0255 T 7
3179\ 3102 | 3,186 ) 31857 31701 3,182 ) 31731 3,170 | 3,004 | 3,177 | 3,166 | 3,241 | 13 55- 3,060 0108 | sl B
3,127 3,124 3,129 3,114 3,128 3,125 3,11>3 '3,128 ‘3,127 3,118 3_,134 . 3,196 015 3,080 | 13 18 116 9
3124 | 3,181 3,223 | 3026 3,134 3127 3024 3,130 3,028 3,19 13,123 3,141 [ 01 277} 3,004 | 0220 | ‘47 10

3126 | s1a1( 31| 3126 | 3027 | saze| 3027 sr2e| isaze| 3125 | 5108 3144 [ 04 08 | 310410200 40| 11
3,136 | 3125 3,032 3,130 3,33 | 333 | 3135 | 3,135 | 3,126 | 3,120 | 3,130 | 3,157 |13 30 | 3,007 | 0330 | 6ol 12
3,185 | 3133 | 3,035 | 3,136 | 3,041 | 3,140 | 3,130 | 3,130 | 3,130 | 3,127 | 3,134 | 5,144 | 01 42 | 3,124 | 23 56 20 13
5134 | 3125 3120 | 3153 | 3,128 | 3136 3135 | 3130 | 3126 | %138 | 3,120 | 3147 | 14 18| 3,10¢ |02 15| 43| 14
BI224 81200 30| 3125|3123 | 3127 | 3,125 | 38| 3120 | 3120 | 3,115 5,157 | 2100 | 3,097 {0331 | 40| 15
a1 | 31zl 309 | 3uz| 16| 3016 2,107 ‘3117 | 3100 | 3,114 | 3100 ) 5134 |00 14 3,023 07451 111| 16
3139|3150 | 3,126 | 3,120 | 8,132 3134 | 3,128 3123 | 3,110 3,100 ] 3118 | 3,191 | 16 00| 3,088 | 01 54 | 103 17
314 | 3002 | 3128 3120 020 ) 3128 | 3,130 | 3126 | 3131 3,026 | 3,119 | 3,139 | 02 40 | 3,000 | 00 08 | 49| 18 .
3130 | 3,122 | 3124 3128 325 3131 3a21) 3127 3121 ‘3,021 3,024 | 3,042 | 00 22 | 3,104 | 0300 | ‘38| 19
3135 | 3136 | 31301 3134 | 3127| 3128 3126 | 3333 | a11L| 3,011 3,117 3,148 | 14 08| 3,067 | 08 00 | ‘81| 20

3128 | 31227 3124 | 3,125 3,126 3120 3,120 3,115| 3,119 | 3,120 3,116 | 3,138 | 20 53 | 3,061 |02 07| 77| 21
3132 | 3130 | 3,128 3,128 | .3127| 3,24 | 3120| a2l &113| 3,116 | 3118 5,145 | 14 10 | 3,094 | 03 10 71| 22
3,128 | 3,132 | 5,119 ‘3,117 | 3,115 3,120 8,114 | 3,116 3,119 3,116-| 3,114 |.3,146 | 15 15 | 3,078 | 07 26 68 23
3,120 ) "3,118 | 3117 3,120 3,118 | 8,120 | 3120 | 3,126| 3122 | 35118 3,120 | 3,130 | o1 30 | 3,109 {09 00 | 30| 24
3121 | a12L| 3119 | 3150 | 3127 | 312z |- 3014 | 3128 | 3004] 8014 3,116 | 3,150 | 37 50 | 5.070 | 22 55 | 80 25°

3,125 3,157 3,134 3,121 3,123 3,123 3,12] 3,116 3,007 3,100 | 3107 | 3,173 | 16 02| 3,052 | 04 40 | 121 26
3,122 1 3,127 ‘3,118 3,120 3,121 3,121 3,120 3,121 3,123 3,122 | 3,102 | 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 3,114 '3,113 3,153 [ 04 15 | 3,092 | 04 54 61 28’
3,130 3,124 3,117 3,122 3,126 3,119 3,112 [ -3,123 1 3,123 3,114 | 3,111 | 3,139 | 14 45 | 3,080 | 07 45 50 29
3,141 | 3,142 3,129 3,122 3,122 3,114 3,109 3,114 3,110 3,103 [ 3,110 | 3,153 | 12 55 3,079 | 11 03 | © 74 30
3,124 | 3,135 3,152 3,160 3,130 3,132 3,151 3,100 | 3,086 3,114 | 3,100 | 3,205 | 17 44 3,632 02 05 | " 173 31

97,003 97,038. 36,999 ¢ 97,032 | 97,014 | 96,983 | 96,896 96,503 9_6,718 96,687 | 93,557

¢

3,129 | 3,130 3,129 3,130 3,120 3,128 3,126 3,126 3,120 3,116 { 3,119

1 Curve runs off paper; minimum recorded, 2,625,



142 . - AUSTRALASTAN ANTARCTIC EXPEDITION.

HORIZONTAL FORCE—MEAN

In gamma.

'ij_r‘.""Oh.‘ 1h.'| 2h 3h. | 4h | 5h | Bh 7h. | Sh ‘11h, | 12h | 13h | 14h

BT 3,073 | 3067 3,002| 298¢| 20m | s082| sua| 3n4| 310 i | 6| 300| 35| 3105 _
31200 312/ 3103| 3118 3100 | 3,086 | 3,098 | 3,000| 310 314| 31e| suz| 3n3| a8 316l
3102 | 3,100 | 3,003 | 3,110 | 3,100 3,006 | 3,067 3,071 | 3,090 | 3,003 810 | 3,16| 3149 3125 | 312
U8 suz| an3| 31, | 3uT| 3ued 3120 slor| 315 | 35| 3120 sns| sus| 3ue| s1s
(3182 | 3120} 3018 | 3120 | 322 | 3133 315 | 34| 17| aur| 15| 30| 307\ 312 | 40|

G ke G0 LD e

3076 3,037 | 2,067 2050 2,930 | 2930 | 2,037| 2078 | 2955| 3,011 | 3,027 | 8,047| 3058 | 3102| 3,132
3115 | 3,006 | 3,072 3,067 3,088 | 3,104 ‘3,005 | ‘3,116 3,08¢ | 3,100 3,124 [ 3,024 [ 3,26 | 3,119 [ 3,126
3118 3,135 | 3i21| 3,02 31181 3,119 | 301 | 3111 | 3,181 3,120 3,116 | 3,114 | 3,117 | 3110 3122
3122 | 3,08 | 3,003 | 3,008 | 3105 | ‘3,089 | 3,073 308 | 3,106 3117| 3.017| 3114 |. 3,107 | 3,122 | 3,115

RSN Y NS

1 3123 | 3,111 3,118 | 3105| 3117 | 3117 3122 3136 3,009 3121 33| 35| s12] 3,17 3195
11 3,080 | 3002 3108| 3,002 3110 31| 3n0) 36| s101] 3107 | suel| sus| sur| siz | s
12 316 | LT | 31107 3,107 | 3105| 318 307) 3n2| snz] ang| . sles] 30| 3107] 3us| 3116
13 3,104 1 3,107 | 3,102 | 3,006 3,103 | 3,115 3110 | giot | 3007 3o |- su7| sus| sns| san | s
14 3112 | 3103 | 3110| 3107| 3,005| 3,009 | 3,107| 3,115| 3,005] 3,106 | 3,102| 004! 3100| 3120 3124
.15 3,114 | 3,098 | 3,063 3007 3,105| 3,100 306 12| 3012]| 3108| 3110| 3.000| 3,108| 3,106| 3,12
R . . fayt. oo ., Lo BN . . .
16 3,102 |7 3,100 | 3,104 3108 | 3,001 | 3,103 | 3,004 | 3,12 3106| 35| 04| 05| 14| 3123 | 317
17 | 3,074 | 3037 | 3022 3,023 | 3,02%| 3010 3039 | 3043] 307L| 3,000 3087 3,088| 3000| 3,19 319
18 3,119 | 3,110 | 3,087 | 3,075 | 3,066| 3,004 3,000| 3003 3105 3100| 3005| 3uz| 3109 | 3| sn7
19. | 3,053 3,075| 3,072| 3,082 | 3,034| 3087| 3,008 3,00 | 3,00 3008! 3005| 307 120 31035 3,110
20 3,106 3,005 3,003 3075 3,017 ‘3,000 | 3004 3088| 3001 s1000 3008 | 3001] 098] 32| 3115
[ . ot (N R P ) S ©o . ' )i Wt . '
21 3,080 | 3,080'| 3,08¢| 3.078| 3,084 | 3052| 3,051 | 3054 3081 | 2004| 34| 30| suz| 3143 | 312
22 3,050 ' 3,038 §,02j} 3,07 |. 3,086 | 3,056 | 3,087 3,074 | 3,035 | 3,084 | 3,006 | 3,00 3.108 B2 | 3,127
23 3041 ° 3,018 | 3,087 3,042| 3080 | 3,081 | 3057 3,057| 3,081 | 3080 3095 3,106 3,122 3,127 | - 3,149
24 3,083 3,004 | 3,008 3,011| 3,119 3,131 | 3,006 | 3,007( 3,007 | 3,063{ 3004 | 3102| slos| muz!| 3116
25 S5 | 3,079 | 3.057 | 3,06¢| 3,054 | 5,046| 3,051 | 3000 | 5,008 3006] 082 | 3100 B.114 | 3120 3,195
26 3,004 | 3,02 | 3,007 | 3008|3004 | 3093 3102] 3002 8101 | 31041 3104 | 31041 3107| 307 | 1%
2. | 3101 | 3,007 3088 | 3080 | 3088 307 | 3070 | 3068| 304| 3160 3110] 3,103 3094 | Ai1s | 816
28 | 3100 | suzz| 31230 sops| aose| mom | 3002] 080 m120] su6| 07| 0] 310] 3024 a1
29 q,lésa 3148 0. 8,110 | 3714 | :%,m_(f 3,102 | 3,120 3000 312 332 | 316 | 3114 | 308 8125 | 3,19
0. | A077 312| 306|306 3104 ] 3100 | 3107 | 3,100 B096 | 3130 a1 | B016] 3120 | A0S | 312
3l 31271 3,125 | 3150 | 3,146 | 3,18 | 3,102 | 3,104 30004 3107 | M. 31| [U6[ BT 316 8115
- i . . . . N , | .

Sums- | "96,196 | 95,956 | 95,758 | 95,755 | 05,609 | 95,571 | 95,761 | 95,771 95,946 | 96,178 { 96,270 | 96,331 | 96,450-| 06,655 | 96,834

- i

Means .| 3,103-1 | 3,0054 | 3,089-0 | 3,089 | 3,084.2 | 3,083-0 | 3,089-1 } 3,089-4 | 3,095:0 | 3,102:5 | 3,105-5 | 3,107-5 | 3,111:3 | 3,117-0 | 3,123-4




. HOURLY VALUES=G:M:T.

TERRESTRIAL MAGNETISM.

A3

TABLE XVIIb—S5.
AUGUST; 1812.

- . - - 1

bl tsm | 16h | 17k 18k | 19b | 20m | o2tn | 22n [ 23n | 24n ml;f@;g;‘m;. Tifhe. | Mig. | Time: |Range:|- Day.
2 . . f ‘ [ ' ] S o heom, b m. 3
8023 | 815 | 36| mud| 327 | 824 | sl | 8,128 | 3185 | 3120 | 3,008 | 4164 | 003 | 28651 430 |2s0 | 1
3,080 | 3117 w08 sl | oans| sud | osus | osiie| g0 | shez | siiz] 4202 | 108 | 20687 14 54| 234 2
a9 [ 318 | 319 | 19| 3128 | ‘3125 | 336 | w126 | 3108 | 18| 3111 3,162 |23 38 | 3040 | 622 133 3
3116 | 3120 8121{ 312¢| 3124 3126 | 3125 ( 3126] ‘3125 | 3,132 | 3120 3,143 |28 57| Side | 52w [ oz | 4
3,148 | 3138 | 2,138 | 3,134 | 3142 | 3,147 | 4,43 | 3,107 3,084| 3076 | 3124 | 370 {1927 3050|2330} 120{ 5
3127 | a3 3135 | 3044 o338 gi2| 3122 3121| 316 3115 3055 | 3,057 |18 15| 2827 720 | 330 | 6
3028 | 3131 ] %144 31290 3,018 | 3,118 ! 3,130 ] 3130 | 8130 308 | 313 3140 | 5do| 303 200 s | 7
o 30331 120 a2 3122 | 3020 31200 3120 | ‘siez| e | 3122 3,020 | 3063 | 122 3,086 |21 57 77 8
119 | 3,10 | 3,128 | w18 | 518! 3,019 | 3141 3106 | 3,134 ] 3123 | 3112 3,140 | 2345 | 3,057 | 545 ‘g 9
3,128 | 3,117 | 3,122 | 3120 | ‘3,026 | 3128 | 3024 | 3,08 | 3,000 | 3,080 | 3,117 3441|2020 3,080 {2350] 52| 10
"
a12¢| sue| si2s| 3a23| sa2| 325 | a2 | s122 ) ane| 3016 315 3140 ] 530 3,073 457 [ 67| 11
a6 [ sa16| 322l sa23| auz| sa23) sus | 3008 | 84| 3104 31141 3132|2050 3,007} 22567 35| 12
Sz 3115 8,114 3118 | 3118 | 3124 | 3118 | 3121 3,12 | 3,112 | 3,112 3,130 [ 23 24 | 3,078 | 232] ‘52| 13
3,128 3018 | 3,117 | 8,116 | 3115( 3117| 3111 3,08| 3,009 | 3,114 | 3110} 3,130 | 2 i3} 3,083 )11 35| 47 14
31| 3,107 | 33| 3104 | 3315| 32| 3007 | 3016 | 3104 | 3102| 3,007 | 1,130 | 025 3,046} 205 | ss "18
ans| 3122 | suel| 3ne| 33| sue| 34| 35| 3100 | 3,074 | 3101 3142|2146 | 3043 |23 45| o9 | 16,
3,117 3,119 | 8,131 |- 8124 | 8130 | 3117 | 3121 | 3,111 | 3,117°| 3,119 | 3,088 | 3,138'| 1715 ‘292 [ 05 261 ie6| 17
353l | 5015 | 3,130 | 3124 | 3142 | 3131 | ages| 306 | 3130 | 3053 | 3107 3,162 22 25 [ 031|202 st | 18
Cgu42| 3032 | 320 | 8122 | g112| 3111 [ 3011| 3,108 | 3,000 | 3,106 | 3,006 3,057 15615 | 2080 | 4 05{ ies, ‘19
aits | 3120 | a3y 32| a2 307|303 3107] 3128 3080 | 3,101 ] 314t |17 60 | 309 | 142 Q1w | Fo
3,128 | 3126 | 3,130 3,128 | 3,118| 3116 3,116 | 3111 | 3,096 | 3050 | 31017 3i168 | 13 20 | 3,008 { "5 46| i50,| 2
3,163 | 3120 | 3137 3137 | 3,169 | 3,130 | 3,100 | 318 | 3,060 | 3041 | 3,004 | 3,202 | 15 25 2,046 [ 11 30 | 856 | ‘B
si22 ! sus| 3125| 30200 3140 | 50260 3,12¢| 53,100 3,081 | 3,083 | 3,007 | 3,225 | 14 28 |- 2,800 [ 14 50 | 416 | ‘33
8,4¢ | 3130 | 8,134 | 3122( 18] 3118|3107 2127 3122 | 3115 3,108 | LI5T | 1540 3,010 [ 715 | 147 | ‘24
ga2a | 31231 30280 3020 | 1s1| 125 | 3112 316 | 31151 3,104 | 3,008 | 3,145 ]'22 05 | 3,025 | 520 | 120 “o5
| | N BN A
3,121 | 3,119 3,014 | 3,019 3,122 | B3114| 8101, 31200 3,100 3101 3,107 | 3,139 14 28 | 3,050 | -4 36| -80 | 6
3,128 | 8,138 | 3,127 | 3,126 '3,132 3,143 | 3,140 1 37107 | 3112 | 3700 ] %108 | 31841 21 05 | 3,040 | 6.45| 135 27’
3,188 | 3,162 | 3,120 /3,123 | 3,118, 3122 3124 3148 | 3163 3,153 3,120 %,185' 15 50 | "3,027 | %4 307 158 | 28
3125 | 3128 | 3139 | 3144 | 3120 3108 | 31410 3040 | S120| 3107 | 8128 ) 3178 | 0 2 3,074 | 20 05 | 10e | - 2
a8 | sa19] size | sa22| sa22 | 3as | 3as2| 3140 3182 3,027 | 3,117 3,066 | 22 16 | 3,071 |2 02 "Ba | 30
3031 | 3,117 8017 3130 | 3138 3124 | "3a28 | 3180 | 3,147/ 3102.. 3122 | 3,108 | 245 | 3,671-23-60- 121 | 3
— | — T T N N e : : b e e
96,850 | 96,809 | 96,870 | 96,829 | 96,876 |. 96,786 |: 96,758 |. 96,680 |. 96,547 |.-96,187-
. . ! - .
. P . RN N 1Al ISYIA O : Al ) i
3,1946 | 3,1220 | 3,128 | 8,1235 | 3,1250 | 3,1221 [3,121:2 | 3,1187 | 3,114+4-| 3,102 | !
: i i




144 AUSTRALASTAN ANTARCIIC EXPEDITION.
o e - .
] .
"HORIZONTAL FORCE-—~MEAN-
.In-gjamma.
.Day. | Oh -| . 1h, [F2h | 3h | 4h | 5h |6k | 7h ['8h | 9h [-20h | 1lh [ 12h | I13h | 14h
v 10,8102 3071 -3,002| 3102| 3109 3113 3,108 8,000 3120 | 3,113] 3,120 | 3117 3118 3122| 3132
2 3139|3117 | 3,114 | 3125 3,113 | 8116] 3,111| 3,112| 3,108 3111 | 3,117 318 | 8217] 3,124 3,127
3 ©3,109 [ 3,128 "3126! 31101 3,125 3,118 3,113 | 3,113 | 3,107 | 3113| 3119 | 3116 3,115{ 3121 3,122
4 3,085 | 3,084 | 3,030 3042 3,050| 3,055] 3,115 3,008 3113| 3102, 3112 3,100 3,111 | 5,133 | 3,121
5 (31021 3,100 | 3,001 3,103 | 3,105 3116 | -3,004 | 38,102 | 3102 | 3104 3,103 | 3,108 | 3111 | 3124 3,121
. 6 .3,078 | 3,048] 3,043 3,007 3,000 | 3,070 3,057 ! 3,085 | 3,085 | 2,03 308i| 3012] 3128 312 | 311
7 .3,008 | 3,093 | 3,007 | 3,100 | 3,114 | 3,081 | 3,080 3,10¢] 3,097 | 3,096| -3,085| 3,108 | 8,110 | 3,121 3,113
'8 - 3,120 3,095 3,130 3,116 3,088 [+ 3,086 3,000 3,095 3,077 3,094 3,111 3,110 3,122 3,125 3,119*
.9 3,114 | 3,104 | 3,062 | 3,048 | 3,047 3,086 | 3,076 | 3,007 | 3,001 | 3092| 5100 | 3I22| 3040 3,132] 3,120
.10 CB1T| 3,005 | 3,075 3031 |- 3,064 | 3,000 3114 | 31250 310 3,122 | 3120 | 3000 [ 315 | 31280 3,123
) 1t 3,150 3,'156 3,079 3,062 1 3,066 3,083 3,088 3,003 3,000 3,106 3,121 3,119 10 3,111 3,125 3;-124
C 12 3,107 | 3,18 | 3,000 3,060 3,079 ) 308 3069 [ 3,055 | 3,083 | 3,086 | 3,100 | . 140 | 3113 | 3123 | 3,12
o A8 ] 03127 03003 | 3,085 3,093 3,144 3,095 3,086 2,080 | 3,123 | 3119 | 3,121 3120 | 3,122 | 3,132 | 3,198
14 3,116 1. 3,001 | 3,093 3,035 | 3,085 ) 3,074 3,104 3,089 | 3,078| 3,104 | 3,101} 3,119 | 3113 | 3,128 | 5,120
. l15 '3,116 R 3,147 3,139 3,132 3,117 3,130 3,126 3,122 | 3,129 3,126 3,120 3,126 3,119 31256 3,121
- ~ . .
: 16 3,045 | 2,143 | 3,119 3,000 | 3,073 |. 3,112 3,113 | 3121 {- 3115 3,117 3,016 3,140 ( 3,136 | 3134 [ 3,130
.17 3,187 | 8107 | 3,078 | 3,005) 3215| -3,122 . 31241 3,125% 3125 3,126 8,117 B.036| 3,127 | 3,124 3,14
18 3,116 | 3,033 | 3,076 3,075 | 3,004 | 3,043 | 35,0481 3,008| 3,084'| 3,001 | 3101 | 3117 | 8,123 | 3,120 | 3,143
19 3,105 | 3,115 3,114 3,081 3,046 3,073 3,072 3,100 3,112 3,115 3,119 5117 3,128 3,118 .3,133
,20 | 3,080 3,080 3,057| 30067 3,007 3,100(. 3,003} 3,073 { 3,076 3,108 | 3112 | 3,133 [« 3,147 | 3,156 | 3,143
2 3,110 3,115 3,123 3,12_2 3,112 3,128 3,102 3,135 3,121 3,134 3,125 3,134 3,136 3,143 3,150
22 3,042 | 3,083 | 3,027 3,042 | 3,037| 3,083 3121 3110 3000 | 31230 3,008 | 3128 3153 | 3,133 | 3,120
23 3,175 3,080 3,060 3,062 3,073 | - 3,068 3,080 3,004 3,104 3,114 3,131 3,136 3,129 3,127 3,134
24 | 3214! 3,094 3,145) 3,020| 2,032 | 2953 ! 2,950 | 2069 | 2,986 | 3,008 | 3,045 | 3,004 | 3117| 8117 35187
23 3,176 | 3,167 | 8,123 | 3,108} 3,062] 3310 3105 3000 31l 8119 | 3119 | 118 | B017| 3122 | 3,118
-26 3,127 3,102 3,151 3,118 3,073 3,116 3,081 3,102 3,124 3.111 '3,115 3;1]5 3,110 ' 3115 3,110
27 . 3,126 . 3,130 _3,113 . 3,126 3,130 3,118 3,120 3,104 3,119 3120 3,117 3,114 3,115 3.110 3,113
28 3,123 3,106 | 3,127 | ‘3,155 3,134 3018 3,128 | 3,125 | 3112 5114 3116] 3,113% 3113 | 3114 | 8,12
29 . 3,123 3,143 3,159 3,133 3,106 3,113 | . 3,113 3,115 [ 3,132 3.114 3,127 3,125 3,120 3,119 3,122
30 - 3,146 3,119 3,005 3,066 3,088 3,130 3,111 3,114 3,107 3,119 3,131 3,128 3,137 3,132 | 3,128
Sums _ | 93,628 | 03,246 | 92,946 | 92,606 | 92,568 | 92,748 | 92,811 | 02,899 | 93,058 93,224} 93,343 | 03,608 | 03,608 93,770 93,781
I | . Y . ! K _
Means 3,121 | 3,108, 3,098 ] 5,000 3,086 | 3,002| 3,004| 3097 102! 3107 31| 3120 38,1922 3,126 | 3,126

* Inberpolated=curvé smoosh,
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1 TERRESTRIAL MAGNETISV,

TABLE XVilb—G,

145

SEPTEMBER, 1912.

Ish | I6H | 17h | I8k | d9h: | 20k | 21h | 22h. | 23h | 2¢h. ﬁﬁfeggy Mux. | Time. | Min. |-Time. Range| ‘Day.
. h. m, h, m.
85,1220 03,116 | 3,115 ) 3,120 B,110 ). 3,010 | 83,1220 3,135 3,151 | 3139 | 3,016 | 3,167 | 22 50 | 3,044 | 3 16| 123 1
3118 | 3119 | 3118 3117 3,110 | 3,121 3,128 | 3,124 1 3,131 3,009 | 3,110 | 3,146 | 3 3| 3002 2 5 54 2
51220 A007 | 3020 ) 3021 0160 3,021 3120 0 3,041 | 8,160 | 8,085 0 3,021 ) 3,108 | 22 58 | 8,072 | 23 55 | 121 3
Wos24 ) 3aes | osase | soaz | owais | si0e | 3116 311000 31081 3,102 3,101 | 3,166 | 17 18 | 3,008 | 4 30 158 4
f ST 3119 0 300 3115 | 3110 | 10| 8105 3,107 8114 B078 | 110 so46 {2250 ] 3058 3 2 88 5
bea113 0 3116 3018 3116 sa14 0 el 302000 3024 03,001 3,008 ) 3,008 ) 3,144 12 30.) 3,005 142 130
31150 3,120 | 5,015 | sa24 | 3015 | 3012 w11z 3014 | 3,105 | 3,120 | 8,106 3152 | D 1| 3070 | 520 gz |
5125 3,028 | 8,126 3,180 | 3,134 | 3022 8,185 | 3,141 0 3,150 |0 3,114 | 3,116 | 3,190 | 23 20| 3,028 | 115 | 171
B0 | 3,025 | 3023 | 020 | 8024 3,020 3,025 3,020 | 811870 31110 3,107 73,176 | 11 42 | 3,008 | 2 20 | 168 9
50101 3,046 2120 | 30200 30200 8,128 ! 3,127 3310 31360 3,150 | 3113 | 3,190 | 23 15 | 2,998 | 318 | 161 | 10
3,12 3,120 | 8,024 | 8,23 | 3,124 | 3126 3,025 3,125 | 3,125 | 3,007 3,111 3,186 | 0 ©| 3,018 3 04 168 11
BA3T | 30310 3323 | <3127 | 3,131 | 3,133 | 3050 | 3,108 3110 | 3127 L3109 | 3,165 | 10 50 3,017 | 315 | 148 12
3127 1 5,135 5,025 3020 3,48 | 3,054 | 3,030 8,074 3,045 3116 3,122 | 3218 (2292 | 3052 | 34 5| 166 13
3121 | 3,120 | 3,027 3,123 [ 3,024 | 3128 | 31020 | - 3,110 | 3,120 | 3,006 | 3,100 | 3,143 [ 22 48 | 3,025 | 515 | 118 14
3122 1 3,022 0 3,183 | 3023 | 3031 3,098 | 3,134 | 3,133 | 4060 | 8145 | 2190 : 3,163 | 23 5 8102 015 61 15
o ; .
nass | omaes | osi2e | om0 | 8025 | 307 1510 3458 | 3,560 | 3087 | 8,126 | 8,183 | 23 59 | 2,058 | 348 125 16
3,166 | 3,170 | 8,187 ) 3,193 | 3,171 ] 8,071 3119 3120 | 3102 | 3,116 | 3,133 | 8,246 | 17 40 | 3,031 | 23 20 | 213 17
3053 [ 3,120 | 8,128 1 3,124 | 3,133 | 3,12 3127 1 3,024 3,120 3,105 3,104 [ 3,206 | 11 40 | 2,991 | 11 48 | 215 18
3,127 | 3,151 3,152 7 3,147 | 8,186 3,119 3,140 [ 3,118 | T 3,110, 3,080 | 8,114 |' 5,170 | 17 0| 3,018 | 340 152 19
2,040 Losas b 3,080 | 3,184 % 3,134 ) 3,127 | 83,0210 3,115 8,921 3,110 3,114 | 3,166 | 14 20] 3,031 210| 135 | "20
3172 ) B164 0 3157 | 3045 | 3,142 8,140 | 8124 | 8044 | 3,140 3,042 | 3138 3,186 | 23 1| 2017 | 23507 1069 "'j21
3133 | 050 3038 | s1s1 | s0a0 | a2 | 3188 | 3amo| 3372 3170l 38| 3233 21 2 2978 1 50| ens | 22
w6 | omss | o4z | 8065 | 3027 | sd2e | 3033 | 3147 | osa7e | 214 | ma2n 3216 | 28 s0 | 3022 | 215 104 23
w120 | a2 | w22 | 8024 3020 8050 ] 2160 | 2064 | 2.018 | 3176 | 3,087 | w246 | 145 | 2007 | 358 33 24
a4 | o021t 3,117 | 3,117 | 3,124 3,398 8,130 | 30460 8,155 | 3,127 0 3320 3296 015 8,025 330y 21| ' 25
LILT | 3017 | 2117 | 321 | 3,141 3,}35‘_' "8,125 | 3,011 | 5131 5,126 | 3,106 3,206 | 242 5042 310 | 164 26
18| 3023 | s124 | saer| o sa2s | 8028 8137 8042 3136 | 3028 | 3002 a0 | 225 3,005 645 74 27
a0l s B0 | 38y #1180 3,125 3,125 0 3,042 | 3,148 | 3,123 | 3,123 3,193 2 45| 3,098 12 75 23
124 | 3,025 | 3028 | 8,135 0 8,136 3,021 3,135 S,1111 8117 | -3,0406 | 3,125 | 33761 1 29 | 3,089 32| 's7 29
5020 1 5020 0 3,033 | B137 | 5,158 8,087 | 8020 | 3,181 [ 3,148 - 3,181 | 3,124 | 3,206 | 23 48 | 3,040 2| 166 | " 80
93,863 | 03,873 | 93,867 | 93,900 | 93,873 | 93,826 | 93,083 | 03,980 | 04,011 | 93,707
3,120 0 3,120 1 3,120 | 3130 | 3129 |- 3,128 | 3131 | 3,133 | 3,134 | 3,124 »

6624-T

L



.146 ‘ : AUSTRALASIAN ANTARCTIC EXPEDITION.

s . | * HORTZONTAL FORCE-MEAN

In gamma:

.Day. | Oh. | 1h | 2h | 3h | 4h | .5k | Gh | 7h. | .8h |" 9% | 10% | 11K | J2K | A3 | 14h

3,182 3,144 | 3,673 3,142 3,211 3,028 2,922 | . 2,964 3,608 3,037 3,079 3,108 3,130 3,041 | 3,160

1
2 3112 | 3,089 | 063 | 3,007 | 3,07 | 3,006 3,008 | 3,006 | 312 | 3108| su2| 35| 3107 3,110/ 3,18
3 3,000 : 3,073 ] 3,085 | 3,116} 3,008 | .3083 | 8,078| 3116] 3117 3,115 3,17 3164 3120 3128 3121
4 3,000 | 3,100 | 3,005 3,067 3,068 3,080 -3,004] 3,103 3114 3,002{ 31001 3,117{ 302]| 3330 3,110
5 302 | 3,115} 3,16 | 3,110| 3082| 3085 | 3040 | 3063 s088| 3106 3110, 35| 32l 38| 3110
6 3,131 [~ 3156, 3,156 | 3,001 | 3001} 3111 300! 3111 3122] 3110 3100 | s112] 36| 3121 3,114
7 3,092 | 3,123 | -3,1007 3,138 | 3125 | 3,07| 3,080 | 309 | 3111 | sy 3| sue| snz| s3] 3123
8 3,076 | 3,044 | 3,055 | 3070 | 3,038 | 3014| 3071| 3,078 ] 3088 3,000] 3000 3100| 3,18 | 3,140 3,138
9 3,000 | 3,080 | 3,066 3092| 3,000] 3005 308 | 3122|. 3,08 3000 3007| 3110] 3115| 31| 3121
10 3,116 [ 3,136 | 3,105 | 3,003 3,095 | 3,059 3004 | 3,070| 3001 | 3079 3,085 | 3002| 3,002( 3,008 3,114
1 3,014 | 3,086 | 3,115| 3,138 | 3,060 | 3,060 | 3004 3002{ 315 sne| 3200 3100] 14| 3,134 5,135
12 3,117 | 3,087 | 8,161 | 38,151 | 3,107 |. 3,060 | 3,044 | 3,058 3,073 | 3,073! 3,088 3000 3119| 3,02 3,121
13 3,060 | 3,024 | 3,016 | 2996 | 3,020 3043 3,082 3,078| 3000| 3071] 3088 | s112| 3008 | 3120] 3,115
14 | 3,107 | 3,000 | 3,077 | 3,043 | 3,03¢| 3,024 | 3023 | 3,082] 2995 | 3040] 3000 3106|3130 1 3145] 3,138
J157 | 3014 | 3,038 3,048 | 3053 | 2,085 | 3,027 | 3087 | 3008 | 3080 | 3006| 3003 si21| su0| 3213 3,09
16 | 3,057 | .3,015| 3,067 | 3,087 | 3,07 | 8,095 | 3,087 3,075 3,075 | 23,0031 8,092| 8107| 36| 3120| 3,115
17 3,040 | 3,042 | 3,007 ] 3033 | 2086 | 3,08 | 3061 3055 3078 3,084 sose| 3122l s | 3u5( 3110
18 3,002 3,008 | 3,109 | 3003 | 3107| 307! 3u7| i | slos| sesz{ ados| s108] s | saml 310
.19 3,000 1 3,120 | 3,128'| 3,145 | 3,150 | 3,134 | 3,114 | 3,004 3,104 | 3,07 2104 | 37| 317| 3,138 3,130
.- 20 [ 3098} 3,007 | 3,08 | 3,121 | 3139 3,098 [ 3,05 | 3,09 [ 3,105 3,117 ( 3,114 | 417 3117 3,17 3,114

< 2. | 32250 3028 | (3,027 | 3,040 | 3,010 | 3,048 | 3,000 | 3,009 | 3108 | 31211 3,118 | 3,18 | 3,014 | 3,126 | 3,132

22 3095°( - 3,000 ( 3,077 3,111 3,093 3,006 3,084 | 3087| 31| 3113 | 3,115 3121 3,02 3,114 3,107
23 3,224 | 3,185 | 3,138 | ‘3,94 | 3360 | a110| 3017} 3505 3024 | 32|30 a7l 3117 3] 815
© 24 3,106 | 3,116 31181 3134 3137 | 316 | 30064 3,105 306| 12| 3,111 | 36| 7| 3122 | 318
25 | 3,082 3,067 3,048| 3,030 3,077 3,000 8104 332 3130 3301] 313] 3,12 8126 | 3025 3,120
w26 |0 3122 3,117 3101 | 3110 3111| 318| 3100{ 3001 | 3,108 3,105 | 3,124 | 3,114 3u3 | 3,20 | 3,117
27 3,131 | . 3,150 3,116 3,000 3,053 3,066 3,056 3,073 3,106 3.110 3,1.15 3,114 3,124 3,132 3,134
s 28 3,000 3,085 | 3,085 | .3,052 | 2,970 | 3,062 3,002 3,052 ;%,090 3,086 | 8,103 | 3,116 | 3191 3012 | 3,130
<20 | 3,077 . 8,080 | 3,068 | 3,021 | 3,026 | 3022 3,120 | 3000 | 31251 3,123 J31te | 3074 34| 3017 319
VB0 -] 3,002 309 | 3,112 ] 3,144 | 3,007 | 3,113 | 3,100 3,000 |- 3,111 ] 3111 3,118 - 28| 315 3123 | 3192
31 3,004 | 3,142 | 3,128 | 3,113 | 3,113 | 3112| 3,102 |. 3101 | 3i2 | sns! 319 3119{ 3322 3,145 315

- Sums 96,173.| 906,065 | 95,757 | 95,904 | 95,597 | 95,530 ( 95,491 | 95,643 §6,009 06,023 | 96,235 | 96,523 | 96,620 | 96,939 | 96,845

Means 3,103 3,009 3,089 3,004 3,084 3,082, 3,080 3,085 3,007 3,008 3,104 3,114} 3,117 3,127 3,124




y: TERRESTRIAL MAGNETISAM, 14"
s . ’ ! : A - B - - :
HOURLY VALUES—G.M.T. TABLE XVIIb—7.
: ' OCTOBER, 1912
130, | 16h | 17h7 | 18h | 19K | 20W | 21h | 22k | 28k | 24h ffrf'?g;’y Max. | Time. | Min. | Time. [Rage] Day.
l . i : -
. . . b. m, - h. m,
3,065 | 3,51 |- 3,199 | 3,114| 3,013 | 3125 3,131 | 3,127 3121 | 3,012 | 3,102 3,344, 3 33| 2,000 54§ | d4e.] "1
3126 | 3125 | 8,119 | 3,116| au17! 3122 | 3,122| 3,122 | 3,103 | 3,000 3,106 | 3,130 | 21 42 | 3,045 | 153 | 94| 2
8121 3,121 | 3,122 | 3,116 | 3,128 | 342 | 3,217 | 3,004 | 3,000 | 3,000 | 3,111 | 3,175 [ 23 42 | 3,027 | 147 | 148 3
8,116 | 3,117 | 3,116 | 3)21') 3,112 3,114 | 3,04 | 3,005 | 3,007 3,102 | 3,303 | 3,154 |12 57 3,038 | 4 2| 121 4
3,126 | 3,320 | 3,020 | " 3,119} 3,120 | 3,110 | 3,126 3124 3114 | 3,131 | 2,108 | 3,152 | -2 15 | 3,038.| 555 114} - 5
. Al , D -
380 3,122 3183 | 3,081 | 3127 3123 | 3,133 | 3,111 | 3,307 | 3,002 | 3,118 | 3,206} 145 | 3,860 | 300 | 149| " 6
8,150 | 3121 | 3115 | 8,115 | 3,114 | 3,119 | 3,114 | 3,100 | 3,065 | 3,096 | 3,112 | 3,173 | 14 48 | 3,033 [ 23 55 | 140 | T, .
3,182 [ 8,117 | 3122 3,126] 38,119) 38,118} 3122 | 3004 3,009 3,000 3085 3,153 | 013 | 298 | 125| 1671 8
. - ‘ . . . -
3115 | 3,116 | 33100 3,112} 3,116 | 3,127} 3,100 | 31114 3,103 | 3,115 | 3,002 | 3,144 |21 54| 3,013 | 245|131 | ¢ 9 .
8115 | 8111 | 8,137 3,119 3,113 " 3,111 | 3,004 | 3,063 ! 3,001 | 3,014 3,006 | 3,150 | 17 5! 2,091 |23 37! 168 | (10
3,070 [ 3,192 | 3,162 7 3,457 3161 3,141 31371 3084 3,085 | 3,117! 3118 | 3,218 | 1533 | 2,902 |- 010 | 226 ‘11
3,120 | 3024 | 3,123 | 3,118 | 3007 3,008 ] 3104 3,120 3,080 3,060 3,107 |-3,224 | 118 | 3,031 429 | 193¢ ‘13
S8,122 | 5,100 | 3121 | 3,122 3,129 | 3,110} 3,116 | 3,000 [ 3,108 | 3,107 | 3,087 | 3,144 | 18 58 | 2,984 | 215 | 163 13
3,140 | - 3,167-| - 3,201 | 3,154 | 3,161 | 3,147 | 3,157 | 3,107 | 3,084 | 3,014 | 3,000 | 3,220 | 16 42 | 2,968 | 8 15| 252 14
3051 | 3151 [ 8,160 | 3,181 | 3172\ 3,122 | 3,095 | 3,080 | 3,060 3,057 3,000 | 3,241 [ 12 5¢| 2930 | 418 [ 311.| 15
343 | 3,134 3,136 | 3,116 | 3,111 | 3,005 3,092 3,136 | 3,096 | 3,040 | 3,097 | 3,104 | 2150 | 2,970 | 1.127| 104 16
3,407 | 3,11 | 3124 | 3138 | 3,125 | 3,150 | 3126 | 3,082 | 3,006 | 3,002 | 3,088 | 3,150 | 20 15 | 2970 | 235 | 180.| 17~
S8 [ 3,100 | 8,116 | 8112 | 3,114 3110 | 3115 | 3,404 | 3705 3,000 | 3108 | 5160 | 173§ | 3047 | 2.68 | 1203 (18 %l
S,126 | 3,120 | 3,130 ¢ 3122 | 3120 | B8 | 3,121y 3,100 | 3,116 | 3,008 | 3,121 | 3,159 | 3 42| 3,078 [23 30| 'SL| ‘19
3125 | 3,126 | 3,135 3143 | 3,185 | 3,161 |- 3,195 | 3,205 | 3,186 | 3,225 | 3,133 | 3,361 | 23 42 | 3,073 | 4 53 | 288°'| ‘20
3187 | 3080 | 3,128 | 5132 | 3,134 | 3,487 3,163 | " 3,048 | 3,022 | 3,005 | 3,108 | 3,308 0 2| 2902 | 345/| 36| 21
3,120 | 3115 | 3114 | 3114 | 3,133 ] 3,141 [ 38177 | 3,226 | 3,216 | 5,224 | 3,123 | 3,270 | 22 21 | 3,045 | 245 | 225 | ‘22
51221 A2 3,130 3,180 | 3,141 | 3,023} 3012 | 3124 | 3,014 | 3,05 3120 3,283 | 0:3 | 3,066 | 442 217.| "23
31200 3,121 | 3128 | 3,130 1. 3,140 | 3,125 | 3,119 | 3,117 3,107 | 3,082 | 3,110 | 3,176 | 2 14| 3,077 | 24 00| 00| 24
37 | 31017 | 3,120 [ 3,119 |0 3,180 | 3,123 | 3,130 | 3,157 | 3,144 | "3,122 | 3,110 | 3,160 | 22 12| 2,984 | 230, 185| 25
3115 | 3,18 | 37| 3124 | 3126 | 3121 3,119 | 3,112 3106 | 3,131 | 3,114 | 3,365 | 1 5| 3,072 |- 250 | "93 | i26
32| 31381 3137 3,132 | 3120 | 3,134 3122 | 31201 3136 | 3111 | 315 3184 | 055[ 3,038 ) 4.5 146 | 27 .
3,134 | 31301 3,130 |, 3,126 | 3,153 | 3152 | 3,105 | 3,002 | 3,088 | 3,077 | 3,000 | 3181|1040 | 2,885 | 4 2| 206 | :28
o S1B | 31201 31200 3,131 | 2,134 | 3144 | 3153 | 3,160 | 8125 [ 3,002 | 3,115 | 3,201 |21 381 298 | 3 12| 215 | 29
S8,127 | 3,108 | 3,120 | 3,128 | 3,043 | 3,120 | 3,107 | 3,001 | 3,090 | 3,004 | 3,114 | 3,108 | 3.37 | 3,072 | 21 48 | 126 | <30
3,138 | 3312 3120 U3 | 03,100 | 3,105 | - 3,007 | 3,006 | 3,086'| 3,007 | 3,116 | 3,174 | 13 50 | 3,078 | 22 55 | - 86| 91
. : ] ) . . 3 P ' !
97,034 |- 96,914 | 96,000 | 96,018 | 97,045 | 96,917 | 96,835 | 96,639 | 96,320 | 96,008
. . . o -~ frinll
3,130 | 3,126 | 3,120 3,126 3,130} 3,126 | 3,12¢ ] 3,117 | 3,107 | 3,100
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I gamanice. |

AUSTRALASIAN ANTARCTIC EXPEDITION.

HORIZONTAL FORCE—MEAN

Day: 0 h.. 1h. 2h. 3L 4 h - 5h | Gh 7 h.. Sh 9. . 10h. il L. 12 L, 13 h, 14 L.
1 31071 3,088 | 8,075 | 3,021 | 3,044 30301 8,057 | 8052 38,071 | 30871 307 | 3119 B2 | 3184 | 512
s Y .
"2 3070 [ 30,70 | 3,052 | 8,026 3,021 |- 3,041 3,040 | 3,082 | 5,083 | 8,079 | 3,084 | 3,14 | HUE]- 8116 3,100
.3 T3110 | 3,134 3,109 3,076 | 3,076 | 3,094 | 3,095 | 3,082 | 3115 | 3,102| 3,121 3124 | 3112 | 8120 3,123
Y 3,100 | 3,107 | 8,058 | 3171 3,136 | 3,125 | 3,115 | 3,008 3433 1 30147 3,114 0 3020 [ 3,02 31220 3,11
. B 8,156 | 3,130 3,112 5,14 ] 8,106 | 3,046 [ 3,133 | 3,110 3,111 3,108 { 3,115 8,116 | 3,104 | 3,114 | 113
) 3,008 | 3,089 3112 | 3,111 | 3,034 | 3,088 | 3,068 3071 [, 3,060 | 3,005 | 3,082 3,084 | 3,000 "3,113 |- 3,181
7 3,088 | 3,004 3,057 . 8031 " 2,081 | 2,091 | 3,003 3,027 3,048 | 3,000 | 8,075 | 3,006 | 2104t 3,201 3,112
'8 3,086 | 3,004 | 31270 3,112| 3,103 | 3,103 | 3,688 | 3,000 3,075 | 3,078 | 3,006 | 3,006 | 31330 3,154 | 3,148
9 3,084 | 8,122 3,145 | 8,170 | 3,154 | 3,148 | J110 | 3117 3,104 | 8,104 | 3,109 | 3100 | 3,007 | 3,107 | 3,122
+10 3,250 | 3,240 | 8,118 | 3,070 3,082 | 3,016 | 3,002 3033 2907 | 3,044 3,070 | 3086 | 3,014 | 3,074 | 8,148
il 3,113 | 3,060 | 3,005, 2,920 ] 2,903 | 3,088 | 2078 2,097 2,006 | 3,028 1 3,068 | 3,101 | -3,136 | 3,016 [ 3,E10
12 3,101 3,074 | 3,000 | 3,044 | 3,074 | 3,105 3,108 3yl 3,008 3123 | 3,107 31077 3,102 3,106 | 3,100
13 3,000 | 3,004 | 3,007 5087 3,033 | 3,108} 3,006 3,087 3,101 3,101 3,106 | 3,106 | 3,006 | 3,111 | 3,107
14 3,008 | 3,004 | 3,072 3,002 2,001 3078 [ ses | 382 2,111 3,114 | 3,100 | 3,137 | 3,060 | 3,185 [ 3,217
15 3178 | 3,208 | 8,173 3,125 3,040 [ 3,037 | s060 | 8,184 1 s,1L4 | 3,127 3,183 | 3,10 [ 3120 | 3,110 3,112
16- 3,100 | 3,058 | 2,044 | 209501 3,076, 3,045 | 3,016 | 3,084 | 3,004 | 3,192 | 3,18 3,100 | 3,013 | 3,111 3,110
17 3,104 |- 3,000 | 3,082 3,007 3,000 3087 3,003 si03 | 3,007 | 8104 3,120 3,127 | 340 3135 31
.18 3232 1. 8,164 | 3,007 ) .3,068 ] 3,115 1 3,081 | 8,000 | B,077F  3,087%7 3,008 1 3,108 ) 2107 ) W13 | 3,120 ) G151
19 3,000 | 3,006 | 2066 | 3,150 8143 | 5,080 | 3,000 3,702% 8,103% 103 { 3104 | 310 | 31081 3,002 | 3,087
8. 3,078 | 3,136 | 3,002 [ 3,087 | 3,000 | 3,002 | 3037 3,065 [ 3,091 3,083 | 3,087 ] Z12| 3100 J105 | 5,00
21 3,075 | - 3,084 | 3,002 | 3,118 w1g6 | 812 | sles | 301 8,100 |° 3,101 | 3,008 | 3,001 [ 3,093 3,003 | 3,005
22 3,002 | 3,070 | 3,081 | 3167 | '3,116 | 31220 31427 TB,125 3,135 3,127 3082 F 3,121 LI 3080 | 3,146
23 3,084 | 3,058 | 2,986 | 2,956 | 2,026 2,083 20351 3,033 3,086 | 3,038 | 3,082 3,111 | 3,098 | 3,108 | 3,008
24 3,006 | 2,070 1 3,022 [ 2035 | 2,953 | 3,023 3,067 { 5,046 8,044 | 3,050 | 3,082y 3,097 [ 3,005 | 3,087 | 3,007
25 BI00 | 3,014 | 3,112 3,008 | 3,010 | 3,000 | 32119 3,006 5105 3,005 | 3,004 1 3,100 | 3,006, 3,117, 3,108
LI 3,080 | 3,055 [ 2v05 | 2w | 3004 8165 [ 3,700 3,045 | 3336 1 3,144 | 3,000 | 8,082 [ 3,005 | 3,101 3,107
27 3,086 | 3146 | 3030 | 3186 [ 3,100 | 3057 3,137 | 3104 3112 3119 8100 31021 3112 348 [ 3,115
~28 3,180 3,131 3,130 3,210 3,169 3,142 3,116 3,104 3,004 3,005 3,003 3,083 3,004 3,008 3,005
25 3,075 | 3101 3000 | 3128 8,125 | 3120 | 3128 | 3,022 3,120 3,107 3,102 30051 3,006 3,004 | 3,000
30 3,087. | 3070 | 3002 | 3,147 3,054 | US| 30| 3106 | 3,113 ] 3,104 | 3,102 3,000 | 3079 | 3,080 | 3,087
Sums 93,516 | 93,331 | 92,480 [ 02,347 | 02,823 | 02,557 | 92,436 | 92,400 | 92,706 | 92,853| 92,967 | 93,164 | 93,316 [ 03,544 | 03,504
Means 3117 | 3,111 | 3,083 8,078 | 8,077 | 3,086 | 3,081 | 3083 [ 3,000 3,095 | 3000, 3,105, 3,111 U8 | 3,117

e

* luterpolated; curve smooth,



- - TERRESTRIAL MAGNETISM. - -

149

A .
HOURLY VALUES--G.M.T. ! TABLE XVIib_.8:
NOVEMBER, 1912.°
15h | 16k | 17k b sk | 09k | 20ho | 20k | 22k | 2he | 2uh B ACEE Max | Tane. | Min. | Time. Range| Day.
. ! B
. b m. b m.
u
3,133 3,181 3,131 3,116 3,125 3,116 3,106 3,080 | - 3,081 3,070 | 3,002 | 3,167 1 55 | 2,966 5 38 201 1
3,115 3,111 3,127 3,133 3,149 | © 3,113 3,111 3,100 3,143 3,119 ] 3,089 | 3,170 { 22 45 | 2,983 | 3 43 187 2
3,127 3,132 3,133 3,156 3,164 3,168 3,160 3,155 3,118 3,100 | 3,121 7 3,180} 19 207 3,040 | 3 20 131 -3
3,117 3,112 3,119 3,118 3,126 3,124 0 3,152 3,146 3,118 3156 ) 3,125 7 3,192 2 25| 3,079 | 22 54 113 4
3,116+ 3,150 3,201 3,154 3,114 3,104 3,083 3,110 3,085 3,098 3,119} 3,235 | 17 10 | 3,066 22 50 169 5
$145 | 31261 3110 | 2100 | 3105 | 3,002 | 8,07 | 3,027 35| 30ss | 3,007 | 3000 [ 1535 | 3041 | 130 19| 6.
3,105 3,106 3,106 3,115 3,093 3,106 3,113 3,107 3,089 3,086 | 3,076 ] 3,133 | 12 556 | 2,060 | 3 35 173 7
‘3,161 3,131 3,122 3,122 3,125 3,113 3,115 3,120 3,177 3,084 | 3,116 |, 3,200 | 23 2| 3,034 | 23 539 166 '8
3,126 3,110 3.110 3,126 3,128 3,125 3,175 | . 3,281 3,219 3,250 | 3,135 | 3,290 | 23 30| 3,034 | O 1 256 ‘9
3,140 3,15{) 3,138 3,146 3,135 3,141 3,147 3,007 3,112 3,113 3,108 | 3,306 0 38| 2,048 | 515 358 10
a047 | 8157 | a8 | o120 S10s ] saes | 3118 | 08| 8105( 200 | 3,07 | 3,167 [ 1657 | 2860 245 | 307 1
3107 | 3116 | 3115 | 3,150 | 3137 | 8112 | 31001 | 3120 | 3002 | 3,00 | 3004 | 3066 | 133 | 2004 | 248l 172 ] 12
305 | 3,02 | 3016 3116 8125 | 3112 | 3,110 | 3,000 | 3088 | 3008 | 3,103 | 3,130 | 3107 3018 | 348 | 121 13
3,233 3,186 |- 3,127 3,081 3,116 | . 3,141 3,262 3,138 3,079 3,178 | 8,126 | 3,368 | 21 10| 2,924 4 15| 444 14
3,115 3,116 3,122 3,138 3,198 3,1"79 3,201 3,240 |- 3,264 - 3,181 | 3,180 | 3,301 | 23 15 | 3,006 ( 4 20| 205 | 15
3008 | 316 | 3102 | 3124 | 30220 3188 |- 3,177 | 3,074 | 3,008 | 5,194 | 5105 | 3324 | 0 20 2,825 | 2 2 " 499 16
3,132 3,129 3,120 3,119 3,817 3,202 3,185 3,161 3,164 3,232 | 3,129 | 3,307 { 23 55 | 3,032 1 38 275 17
3,116 3,122 3,154 3,138 3,149 3,172 3,185 | L 3,166 3,117 3,000 1 5,126 | 3,321 025 ] 3,082 |23 52 289 .18
3,129 3,155 3,125 313 | 3,106 3,137 3,153 3,200 3,135 3,078 | 3,117 ] 3,249 | 22 25 3,032 | O 15 217 19
3,104 3,107 1 3,11 3,105 3,134 3,151 3,158 3,151 3,007 3,075 | 3,000 | 3,217 1 11 2,969 1 45 248 20
3,115 2,107 3,118 | - 3,119 3,135 3,139 3,160 3,164 3,156 3,102, 13,115 | 3,184 | 22 50 [ 3,046 01 138 21
3,160 3,125 3,114 3,105 3,104 3,102 3,082 3,074 3,081 3,084, 3,014 | 3,221 3 3% 8,033 °033 168 22
3,113 3,104 3,108 3,113 3,154 3,137 3,137 3,103 35129 3,006 | 3,060 | 3,170 | 23 .5 | 2,866 4 45 30t 23
so0e | 3007 | 100 [ 3120 | 3,104 | 3,006 | 3,003 | 3,080 | 3,078 | 3,100 | 3,073 | 3,220 | 110 2800 | 315 | 334 | 24
3107 | 5,008 | 3100 | 31| 3,118 | 31817 312 | 2100 | 3,078 | 3,080 | 3106 | 3131 | 1 2| 305 250 | 72/, 25
3,100 3,115 3,113 3,127 3,150 3,157 3,130 3,073 3,083 3,086 | 3,009 | 3,274 4 45 2,936. 1 50 (/338 26
3,146‘ 3,152 3,137 3,119 3,159 3,188 3,199 3,202 3,164 3,180 | 3,144 | 3318 3 1| 3,040 0 16 269 27
. 3,093 3,003 3,104 | 3,113 3,137 3,145 3,142 | | 3,137 3,089 3,075 0 3,119 3,344 1. 2 42 |- 3,011 125 | 333 28
3,100 3,099 3,102 3,119 3,130 3,187 | - 3,110 3,115 | 3,087 3,087 | 3,109 | 3,143 723 3,051 | 23 30 92 20
3106 | 3,006 | 3,000 [ 3,002 +3,086 | 3,000 | 3,000 | 3,070 | 3,055 3,060 | 3,006 | 3,194 340 | 3,053 | 2245 | 141 |- 30
v ] - . L— ;
03,723 | 93,647 | 03,624 | 93,631 93,824 | 94,044 | 04,134 | 93,060 | 93,501 | 93,470
sda4 | 302203020 Bael| L3127 ) 3,135 | BI38 0 3182 ( 3,120 | - 3116
- 1




AUSTRATASIAN ANTARCTIC EXPEDITION. -

150 . |
HORIZONTAL FORCE---MEAN.
7 n , bavizwta. '

Day. |. 0h. 1h 2h, 3h. |. 4b 5 h. 6 h. 7h. 8 h. .9 h 10 h. 11 I 12 h. 13 h. 14 h.
- ‘ - - . ' i ) - . - . -

11'] ‘ b :
. % T ' !

*3
*q L "_ - : : : ' g
*5 » :
*6
. * 1l - ‘ Instrument iéterfered with.
*g , .
"9 -
*10 ' i
.
"2 : :
137 .. 3128, 3,125 | 3108 3,105| 137 3121 8114 3116, 3113| 3100] 3114
14 3,088 | - 3,002 ‘ 3,096 3,076 3,066 3,086 3,109 3,054 3,091 3,050 3,086 3,002 3,104 3,105 3,110
15 3,101 | 3,000 | 3,077 | 3,000 | 3,099 | 3,070 | 3,060 | 3,083 3,092 3057 | 3066/ 3000| 34| 3,106| 3,104
‘ .
. *16 . } ' Instrument interfered with, _ '
17 S o L 3,006 | 3,106 3,100, 3,112| 3,119 3,122
‘13 3,1'\"19 3,136 3,167 3,141 3,297 3,223 3,166 3,134 3,129 3,113 3,133 3,131 3,167 3,170 3,166
19, 3,206 | 30031 31150 328 | 3020 | 3051 2902 | 3,095 | 31| 3,000 31220 3124) B33 3,135 | 3,117
200 1 8,152 3,142 3,117 ‘3,171 3,202 3,231 3,:215 - 3,176 3,159‘ 3,143 3,133 3,128 3,127 3,181 3,125
21 3,035 | 3,003 3,104| 3127 3055 3058| 3045| sp01Y 3070 30850 3000 30021 311571 s140 ) 3117
£ 22 | 3,182° - 8,112, 3,110 3,141 3,222, [ " 3,155 3,149 3,108 3,120 3,133 3,096 3,007 | 3,110 3116 3,126
23 3,186 3,139 3,073 3,110 3,117 | 3,154 3,126 3,129 3,105 3,102 3,117 3,105 3,115 3,113 3,110
24 3130 | 3,100 | 3,108 3,164 3157 3,146 | 3,57 3,133 | 3,128 8119 | 3120 19| 3,16 3120] 3,131
23 - 3,118 3,133 3,160 3,‘066 3,122 3,114 3,007 3,084 3,1.15 3,111 3,125 3,117 3,133 3,135 3,149
26 3,162 | . 3,136 3,225 3,207 3,117 | . 3,120 3,133 3,136 3,129 3,092 3,095 3,002 3,104 3,100 3,106
‘27 3,088 | 3,016 | 3,077} 3050'| 3,005| 3124 3,08 | 3%00| 3,000 | 3000! 308 | 308 | 3087| 3s002| 3,007
28 3,075 | 3,002 | 3,007 | 3,000 3,083 | 3,068| 3,050 | 8,074 3,061 | 3,006| 3,07 3,090 | 3,004| 3007 317
29 '3,066 | 3,077 | 3,001 | 3,069 3,041! 3,064 | 3,083 | 3,085 | 3,071 3,000{ 3072 3086 | 3,00 [ 3100 3,304
‘30 | 3,104 .3,096] 309} 31107 35,108 3,086 50527 299 | 3,022 | 296 | 3,07 | 3105 n| 3122| 3115
‘31 | 3,087 | 3,007 | 3,084 3,033 | 3,070 | .3081| 3,000 3,070 | 3,043 | 3055 | 3002| 3,002 3,110 3108 3110

Sums. | 49,890 | 49,804 | 49,796 | 49,864-| 53,103 | 52,036 | 52,710 | 52,643 | 52,700 | 55,504 | 55,787 | 55,874 | 56,101 | 36,142 | 6,140

Means | 3,187 | 3,112:8 | 3,1123 | 3,165 | 3,123-7 | 3,1139 | 3,100-1- | 3,006:6 | 3,100-5 | 3,083:6 | 3,009-3 | 3,104-1 | #1167 | 3,1190 | 3,118:9

* Instrument interfered with,



" HOURLY VALUES—G.M.T.

TERRESTRIAL MAGNETISM:

‘

TABLE XVIIb—9,

JANUARY, 1013,

151

15h. | 16h | 17k | 18h. | 19h | 20h | 21h°| 22h- | 23h | 24k~ f-olff)‘";‘;_ Max, 'Timo_. Min. | Time. Range.| Diy..
i h. m. h, m. .o
F e
.
*3
*y
5
*5
Instrument interfered with. 1w
. .
]
*19
i - - *#11
, ; ) X ‘ ) . L *12
3114 | 3114 316! 3120] 3136 812 ( 3100] 3,000 | 3,086 3088| .. [ 3153|1031 3,064(2352| so| 13
3,121 | 3,136 8122 3,08]| 38107 3133| 3,006 3,001 3,143| s101| 3,008 3,068 | 22 50| 3011 | 433| 158| ‘14
3,122 | 3123 | 3,118 "3114| 3110 3,120 38 .. |- . 3171 | 11 57| 3,030 | 513 | 41| 15
f[nstrument intoi'fc'rcd wwith. . ‘ -*16‘
3,131 | 3,341 | 3,133] 3127 3,140 3,054 3175] 3141 3107| 3100 ... e o 1
3,174 | 3,196 3,180 | 3,137 | 3,138 3,092 | ©3,176| 3,248 | 3,173 | 3,206 | 3,160 | 3,350 | 4 15| 3,073 | 003 | 277| 18
3,123 | 8,130 | 3,130 30aa ! 38123 | 3220 8,101| 3,205 3,160 | 3,52 3123 | 3,353 | 103| 2948} 555 05| - 19
3141 | 3,50 | sde2| 353 a8l . 31170 s008| s0261 8,073 | 30350 3,044 | 3,285 2445 | 255 [ 23 37! 30| 20
S35 8,130 | 8,124 |- 8,126 8,108 3,102 |- 3,114 |- 3,00 | 3,181 3,102 | 3,106 |-3,236 | 23 55 | 2,981 .4 037 255 eI
31771 3174 | 3,076 3144] 3,420 3110 3,045 3,182 5197 3,186 | 3,042 3,259 | 348 3084|109 | 175| - o2
3107 | 3,115 | 21| d132| 3,123 | 3,126 3135 | 3117 3,114 3,130 [ 3,120 | 3,202.| 23 13 | 3,030, 2 19| 163 | 23
a038 | 3,033 | 3,148 | 3,152 | 3,165| 3,065 |- 3;148 | 3,133 | 3,128 | 3,118 | 3,136 |- 3,090 3 15| 3082 | 049 115] 24
£ 3,55 | 3,136 3,143.| 3,46 | 3,155 | '3,066 | 3,216 | 3,207 | 3,133 3162 | 3,136 |. 3,265 | 21 30 | 3,037| 3 05| 218 25
8,00 | 3,106 | 3,04 | 3,106| 3.107] 308{ 3,114| 3,125| 3,139 | 3,088 3,126 ( 3347 | 3 12| 345! 4 93| 302| 26
3,002 | 8108 | 3,110 | 3,112 .3101| 3,101{ 3,087 | 3077] 3,088 3,075 3,001 | 3,41 | 512 | 3,017 | 8151 24| -27
B118 | 3001 3,110 3,007 | 3008 3006| 3,081 | 5,064] 3,071 | 3,066 3,086 3,123 | 13 51| 304122 15| 82| .28
3,107 | 3,107 3,004] 3,106 3,106] 3104] 8103) 3,008 3,101 | 3,104 | 3,080 3,137 | 23 31 | 3019 | -5 45 |- 118! 29
01 BHs | 318 3010 %113 1 3,102 3,*197' 3,122 1 3,086 | 3,087 | 3,000 3,160 7 3 48 | 2,621 G636 | 248 30
3,007 [ 3118 3,107 315! 307! 3114 31031 2,000 | 8100 3,074 3,001 | 3,140 | 1146 | 3,008 |-2 57 | 132 | - 31
— — T — ; z — =
56,202 | 56,337 ‘5.0,335 56,250 | 56,208 | 56,265 | 56,256 | 53,242 | 53,080 | 52,973
. i : . r.
31273 3;1'29-8 3,120-7 | 3,125:5 | 3,122.7 | 3,125 | 3,1253 | 3,131:0 | 3,121.2 | 3,116-1 v
4
L
1

i



152 | 'AUSTRATASIAN ANTARCTIC EXPEDITION,

' HORIZONTAL FORCE—MEAN
- In gamma. ’ -
Day.*| Oh .| d1h | 2h. | 8h 4 h. 51 oL 7 h. Sh, | 9h 10 h, 11 h. 12 h. 13 L. 14 h

1 3074 | 30041 BI04 3,100 3nii 2137 110 | 8078 | 3,074 | 3084| 3,005 | wloal sior] 3006 3110
2 U0 [ 3101 | 8,11a| 3,136 | 31| 3,113 8,080 | 2,085 | 3,113 | 3,006 3074 3006 | 3,103 | 3,04 | 3,108
3 3,085 | 3,087 | 3,004 | 3,004 | 2002 | 3003 3,064 | 2,074] 3,081 | 2087 | 3008 | 02| 2098 | 3106 310
4 3,082 1 3,081 | 3,084 3008 3108| 3001| 3,000| 50061 308s| 3000 | 3oes| 3007 | w0l si03| 307
5 3,076 | 2,080 | 3,076 | 3046 | sda2 | 3,000 3120 su12| sus)osawo0) 105 | 306 sn2l oaml| s
6 3,080 | 3,002 | 3,126 | 3,112 | 3,00 3,096 | 3,081| 3,0062| 3,080 3005 #000] 3,005 3,004 3001 3002
T 8128 3146 30200 3116 | 3,087 | 3,109 | X108 | 3,106 | 2,086 | 3,088 [ 3000 | mioe! szl omize ! 85
-8, 3,008 | 3,088 3,009 | 3065 3,044 | 3,033 | 3,008 | 3,004~ 3,000 | 3004 | 3106 3106 s012| 3122|3108
.8 BW00 1 3170 | 3,102 | 3,000 | 3004 | 3,133 1151 3003 | 3,085 | so82] w002 303 s03] sns| 3105
10173147 3170 3101 3,083 | 3,087 | 3,02 | 312! 3,105 | 3,095 | 3,008 3,007 | 3,101 |- 3101 | 3,104 | 3,102
11§ 38| el si| 8105 | mio0s| . 8122 ] 2106 3,002 300 | 3,000 3100 | 100 08| 1| 106
12 3095 | 3,006 1 8,008 | 3,123 3168 30410 2,964 | 3,060 | 3,052 | 3050 | 3,076 | 3,005 | 3,007 3000 | 3,133
13 SI37 | 3424 2035 | 3,055 | 5,000 | 3,114 | 3,112 3.060 | 8,024 | 3,048 | 3,005 3,103 | %190 | 9,123 | 3,140
14 31050 8103 1 3,009 | 3,111 3103 | 3,000 3,084 | 3,005 3,086| 3000 3117| 38| 3,146 2166 | 3,229
15 3,227 | 3,152 | © 2,202 | 3,203 | 5,077 | 3,055 | 2,000 3,073 | 3,018| 3,056 | 3,008 | 3,105 | 2104| 3002 8,156
16 3,128 | 3,111 3,003 | 3125 3,060 | 3,085 0 3,100 3,113 | U1 3,006 | 3,007 H018] 8,124 3,131 | 3,144
17 | 3113 |7 3109 3115 | 3,110 | 3,106 | 3006] 3,081 | 8.052] 3078 3006 2,085 | %003 | 85,000 | 3008 | 3,117
18 | 3160 |° 3,023 1 334 | 8104 | sz | 3113 3,005 | 3,100 | 3,103 | 3,007 | 3,008 | 3,007 | 3,108 | 3,102 | 3.100
19 3,105 | 3,005 | 3,080 | 3,065 | 3,001 3080 3,000 3100| 3312 3087 | 3084| 3ovsl| w100l w121l 3,108
20 .| 8,072 .8075) 3066 | 8,055 | 3,001 | 3,088 3,08 | 8102 ‘a102| 3,008 | 2087 | 2,007 | 3,002| 3,008 3000
21 3,081 | 3,075 | 3077 [ %104 3050 | 3045 3000 3,000 | %005 | 3,083 3,088 3,086 | 3,080 3,004 3,100
22 3084 | 3,006 | - 3,113 | 3133 | 3,126 3,000 | - 8,103 | 8,004 | 3,090 | 8,006 | 3,000 3,000 3006 | 3006 | 3.007

3,085 3,068 3,101 3,000 3,005 3,088 3,073 3,087 3,107 3,103 3,005 3,004 3,004 3,004 3,098
24 - 3,080 3,085 3,089 3,104 ) 3,100 3,106 3,080 3,102 3,102 3,002 | 8,108 3,000 3,000 3,101 |- 1};10‘3

e 3,070 | 3,069 | 2000 | 2956 2943 | o00¢! 3020 | 3057 | 3,00 2,102 | 3,076 | 8,084 | 8,124 | 3182 3,134
2% 3,220 1 3,131 3,063 3,050 ) 3,041 3,083 | 3,106 3,100 3,082| 3,061 | 2,032 3,003 3108| 8,100 8,107
27 3006 1 3,106 3114 3,002 ] 3,027 [ 3,040 | 3,088 | 8,105 | 3.003] 3,006| 3107 | st04| s’ s06 | 3,107
28 B107 | (3107 1 3118 | 3,107 | 3,108 ¢ 3,104 | 3107 | 3011 3,008 | 3,106 | s,010 | 3007 |0 33161 3,100 | 3126

Sums (87,076 | $6,022 | 86,708 | 86,813 | 86,441 | 56,302 | $6,482 | 86,505 | 86,456 | 86460 | $6.013 | 6,805 86,06 ( 87,134 | 87,20

* Means 1 3,109-9 ; 3,1044 | 3,0067 | 3,1005 | 3,087-2 | 3,085-4 | 3,088 |°3,080-5 |'3,087-7 | .3,087:9 | 2,002-3 | 2,100-2 | 3,059 | 3,110 | 3,117-7

L]




- 7| TERRESTRIAL MAGNETISM. PR . - 153

HOURLY VALUES-G.M.T. - ' | : . . TABLE XVIIb=10, -

FEBRUARY, 1913,

15h. | 16h | 17h | 18R | l9h | 20h.| 2'h | 22h | 23h | 24h, fﬂlf%gy Max. | Time. | Min. | Time. [Range.| Day.

-
-
g
= -
g
P2y

31211 3125 318! 3181 3114 su2! su2| 3108 3304 3,110 | 3,106 | 3,154 56 | 3,054 330 100
3107 3,10] 3,012 3,103 | 3,000] 3,008| 8,001 | 3087 | 3082| 3,085 ! 3,000 3,15¢] 447 3056| 914 98
3,100 3,108 | 3,106 3,006 3110 311L| 3,106] 3,099 | 3,093) 3,082 3,096 | 3,119 | 354 3,047 | 557 | 1
31137 3,000 | 3,100 313! 3130 | 3133 3120 3,082 3,007 3,036 ] 3,102| 3,189 | 19 52| 3,056 | 2332 | 8
3,113| 8110] 3114| 32114] 31231 3,150 3128 3,128 3,004| 3,089 | 3115] 3,173 | 334 3,061 | 12| 11

Iy
=1
%]

W N

[ 7
ot

304 | 3103 3,108 | 3,06 3125 3,127 | 3125|3154 3121| 3,123 | 3,105 3,199 | 22 36 | 3,052 | 707 | 147 6.
3,137 [ 3,129 | 3,135 | 3,019 3,141 8,006 30821 3,082| 3,004| 3,008| 3,108 3,167 | 107 3035| 412 132 7
33| 3,128 3144 320! 3000 36| 311 3,102 3103 | 3,100 | 3,008 | 5150 | 17 20} 3,017/ 510 133 8
32| 3,047 | 3144, 3003 snosloosu0a| sam | osist| 8155 | 3047 3016 3241 | 051 3047 342 104 9
2,006 | 3,007 3007 | 3115 3,117 | 3,127} .3,128| 3,133 | 3,126 3118 3,109 3,174 | 018 3,032 | 3 22| 142| 10 .
suc| 3105 ( 3002 3103) 3106 3009] 318! 5,106 | 3,008 | 3095 3,07 | 3,138 | 21 31| 3,072 | 23 56 | 06| 11
s112 | 3,100| 8100| s10¢| s104| 08| 3205 3,060 s1es| 3,137 | 3008 | 3216 | 3.58| 2933 551 283) 12
3,126 ] 3,110 31100 3118 | 3132 4040 3,143| 3,150 | 3,106 | 3,105 | 3,105 3,170 | 21 48| 2965 | 8 28| 205( 13
3,lé8 3,09fj 3,100 - 3,104 3,113 3,119 3,128 3,140 3,154 3;227l 3,120 | 3,322 | 13 45 |. 3,032 5 133 290 14
saes | mue | sa00 | 3us | 89 3000 3133 3,116 | 3,116| 3,128 | 3,113 | 3,200 | 243 2,995 | 8 20 206 15

3,130 3,133 3,109 3,111 3,112 3,122 3,154 3,177 3,120 | 3,113 ; 3,118 | 3,196 | 21 50 [ 3,012 | 2 03 - 184 16
3,125 53,1237 3,152 3,104 3,120 3,119 3,124 3,112 3,143 3,‘160 .‘i,iOQ 3,104 | 23 25| 3,036 | 7 00{ 138 17
3,008 . 3,102 3,112 3,107 3,101 ' 3,101 3,108 3,001 | 3,084 | 3,105 .I 3,111 | 3,250 | 3 24 3,052 | 23 17 198 | . 18
3,111 3,111 3,087 3,089 3,084 3,128 3,140 3,105 3,070 3,072 | 3,003 | 3,166 | 20 12| 2,984 | ¢ 182 19
3,108 3,111 3,116 3,121 3,120 3,119 3,114 | 3,084 3,094 '3{081 3,091 3,133 | 18 12 ) 3,002 | 3 34| "131 20

N
ot

-1
»

33| 113 21
49| 104 22

3,008 3003 3000 3000| 3100 3008| 3003| 3,007| 3,080 3084|3088 |3127| 240} 3,014
3008 | 3,008! 3114| 3,208 | 3,008| sns| 3140 3I32| 3137| 3,085 | 8108 3,161 | 20 37 | 3,057
3,117 3,06 30037 3003 3097 | su12| snal| 306 3073) 3,080 | 3,005 | 3,125 | 20 38 | 3,088 18] 87| 23
3,104 | 3,000 3007 3,00 3,00] 3100 | 3,089 | 3089. 3073 | 3,070 | 3,000 | 3,118 | 5 15| 3,054 08| 64] 24
3040 | 8,143 | 3135| 3131 8042 a154| 3167 | 3,198 | 3,200 | 3,229 | 3,007 {3,249 | 23 45 | 2912 "ge5l 837 25

N R

[V

3,142 3,108 3,104 3,105 3,104 3,110 3,084 | - 3,080 3,084 3,050 3,094 | 3,189 | 6 11| 2,989 20 200 26 -

3,111 3,112 3,112 3,111 3,114 3,115 3,110 3,114 |. 3,007 3,107 3,100 | 3,147 | 2 56| 3,007 | 3 41 140 27
3,119 3,119 3,118 | 3,115 | 3,114 3,113 3,110 3,106" 3,104 | 3,000 | 3,111 § 3,143 | 1 50 | 3,043 1 57 100 28

;

87,244 | 87,105 | 87,176 { 87,047 87,121 | 87,2871 87,319 | 87,280 | 87,078 87,101

31150 | 3,114 | 8,113-4 | 3,108-8 | 3,111-5 | 3,117-5 | 3,185 [ 3,117-5 | 3,100-0 | 3,110

A
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- In genmang,.

AUSTRALAST '\\ _ ;A_NTL‘AR OTIC EXPEDITION.

HORIZONTAL, FORCE—MEAN

.

Day “0h. 1h | .2:']1. : 3h 4 h. 4 h, G 7 h. 8 h, 9 h. 10 h. L1 h. 13 h 14 h,
. v
"1 3,009 | 3,100 3113 3,104 L 3,000 | 3102 | 3,003 | 3,007 | 3004 | 3001 3015 3113 BU6 | 3,120 | 3122
2. 3,000 | 3,005 | 8,118 | 3,109 | 3014 | w107 | 5,106 | 3,008 | 3,004 | 30850 3007 | s000 | sain| sus | oz
3 3,101 | 3,107 3,107 | 3,013 | 3.7 | a,n4a 3307 3,006 ] S04 3007 0 3,000 | 3014 | 3110 ] sus | Bier
4 3,065 | T3,154 |0 3,146 | 3,140 |- 3,137 | 3,085 | 3074 | 3,006 | 3,004 | 3,008 | %124 | 3,135 | 8,120 | 3,124 | 3124
it 3,119 36 1 3,156 “3,144 3,143 3,119 | 3,119 3,118 3,104 3,100 3,106 '3,1 |41 3,123 3,133 3,120
6 a2 | 3120 8,118 3,1é2 30 | 3184 | Ba22 | sue | a4 Bi2e | 33| Bue | s120 ] 3,135 308
7 3,065 [ 3,057 | 3,081 [ 3,070 [ #0831 3,045 3,051 [ 8,055 [ 8,060 | 3,076 3,001 3,006 | 2008 31087 3,113
8 3,100 [ '3,005 | 3,081 | 3082 | 3,075 | 3,080 | 8,110 [ 3005 | 3,001 | 3,100 | 3,002 3108 8108 8,113 3022
9 | a5 | 3080 3,000 | 3,008 | 3007 | 3007 | 8,090 | 3,057 | 3,070 | 8,081 | 8,002 21000 111 113 3,112
10 |- 31041 3004 | 3,000 3016 | 3103 ] w122 3,100 .'3,115' 16 !0 8,117 BII6L 8020 ] 30200 500 321
1L | 3,000 | 3,100 1,009 sk | sz | 304 | 3006 312 32| mue| s L7 U8 | 3120 3110
12 3,057 | 3,083 | 8000 | 3,085 2,077 [ 2,01 3080 | 3705 anz| 7| suel oans ! osies 3,120 | 3022
13 3,000 4 3,001, 3,106 | 3,122 | 31160 3017 3,105 | 31150 8,17 3,115 | 8118 %119 | 3121 | 3935 3122
14 s121 o312 | 8,004 | 3,004 | 3,002 3,005 [ 8,109 | 8,052 | 3,004 | 8,054 3,143 | 8,036 | 3,138 | 3045 | 3,175
15 3,174 ’;:,134' B0 | 3142 8,084 | 3113 | 3,100 | - 3,008 | 8,001 | 3,003| 3,001 | 31200 3,087 0 3,110 g1
16 3,008 |~ 8,100 | 3,101 ] 3,08 ,:;',059 2,002 | 3,004 | 3,087 | 3,080 | 3074 | 3,084 | 3083| 30021 5,000 3,006
17 3,114 | 3,073 | 3,000 | 3,004 3,070 3,075 8,087 | 3,082 3,062 3,038, 3,068 3,005| 3,012 3020 | 3.1
18 3,1091 3,002 3,085 | 3,112 3,100 | 3,003 | 3,100 { 3,088 | 3,006 | 3000 2,108 8102 8,103 | 3,121 3,107
19 3,022 | 3,105 | 5,004 3,070 | 2,008 | 3,053 | 3,079 | 3,074 3,076 [ 3,095 | 3,008 | S| 3001 gn2) 3139
20 3,102 3,108 3,125.1 3,141 3,136 | 3,112 | 3,113 3,105 3,008 3,107 3,007 3,101 3,109 3,112 3,130
21 | 3124 | 3,116 3064 3,056 | 3021 | 3035 | B037 | 3,040 | 3,075 | 8105 | 3,002 3000 35| 3098 | 5140
22 3,004 ¢ T3,094°) 3,139 1 3,111 | 3,090 | 3,004 | 3,106 3,‘163 T3,005 1 3,008 | 3,094 | 3,000 | 3,008 | 3010 %114
23 3,103 3,108 | 3,088: 3,040 | 3,067 3,087 3,086 | 3,101 | 3,103 [ 3,080 [ 3107 | 3,109 BUG | 3108 [ 3,116
J24 | 3186 3158 [ 3,086 1 3,000 |0 3,003 1 3,099 | 3,110 | 3,007 | 3,090 | 3,098 | 3,000 | 8,010 | 3,105 | 3114 | 8,014
25 3,005 | 3,007 | 3,003 3,088 | 3,086 | 3,000 | 3,007 3,087 3000 | 3,080 | 3,004 | 3,000| 3,001 3,008 3,000
- . . . . V ' .

C 2 3,074 | 3081 3,074 3,000 | 3056 | 3000 | - 3075 | 3.082, 5,089 | 3,002 BO88 | 3087 [ 3,003 | 3,096 3,103
27 3,004 | 2,086 5,076 | 3,001 | 3084 3000 | 3,004 [ 3,084 | 3,080 | 3,086 | 3075 | 3,002 2,000 | s008| 2306
28 3,103 3,082 3,055 3,037 3,052 3,030 3,043 3,068 3,078 :},QSS 3,092 3,004 3,100 3,118 3, L1
29. 3,104 '3,079 . 3,052 3,045 3,000 3,033 3,0.6(3‘ 3,088 3,008 3,100 3,104 3.106 3,108 | - 3,105 :},liﬂ
30 3,130 | - 3,182 | 3,126 | 3,020 { 3,056 ° 3,087 | 3,070 | 3,088 [ 3,087 | 3082 | 3,003 | 3,005 | B004 | 3104 [ 3,006
31 3,073 | 3,071 | 3,083 | 3,080 | 3,086 | 3,097 ] 3,000| 3,076 3,055 | 3,075 | 3,086 | 8,001 2088 | 3002 | 3116

Sums 96,338.| 96,248 | 96,178 | 96,860 05,763 | 05,777 | -95,856 | 05,788 | 95,858 | 96,014 | 96,157 | 96,510 | 96,385 | 06,548 06,708

Means | 3,108:3 | 3,104:8 ;-3,102:5. |