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INTRODUCTION. 

THE Magnetical Observations made at Toronto, uncler the auspic('" of the British Government, were 
brought to a close in the "pring of 1~"'):3. Arrang('menh havin£!; be{'n "O"1l afterward" concludcd by 
the Provincial Government for resuming the 01 '''''I'\'at ion", a grant \Va" made IJY Ihe I,nperial Govcrn
ment of the grcater part of the instruments pTl'\'iou~ly in ""('; \\"hil(~ through the inJ"lg('ll('" of Ilv' 
military authoritie", the three non-comllli""ioned officers of tIll' J:".y:ri .\rtillery,-'I,·""r.~. \\',t!kcr, 
l\fenzies, and Stc\\'art,-who had been employed for many Y":II'''; a" "!."'·n"·r,,, Wf'l'e permittl'd 10 act 
in the same capacity, till they became permanentlyatt:wlwd to the c,.;tahlishment on their Ji""IJarge 
from the army, in 1855.' Tlw duti"s of the ObsPl'\'atnry \\'''1'1' carri,'" on unciI'[ the general ~l1peT\'i
sion of till' Pru\lo"t'ur of ~atural Philosophyt of Ulll\"'T"ity Collf'g", I oTontn, Imtil t~1P app"intment 
of the pre"l'nt director, G. T. Kingston, M.A., in Augn"t, \~"').-J. 

The differential observations were continued from July, 1~.J;3, to Junc, 1:-;.-) 1. They ""'1'1' "us
pended during the demolition of the old Ob""rv:1toI'Y and tlil' construction of thc pr('''''nl buildin£!;, :md 
were again rp"nmed in July, lti;).J.:j: 

Observations for absolute declination were made occasionally in \ ...... -,;3 and IS.-,.t, and hay"~ I"'en 
regularly continued "inee August, 1 ~,j.). 

Determinations of the absolute horizontal force haVe I'C('11 made caeh month "inc!' ~eptember, \~5,j, 
inclusive, while those of the dip havc been continued without interrlli""ion "ilHT the removal of the 
military establishment. 

The instruments employed in obtaining the result" given in the present volume are as follo\\'" : 

Differential instnnncnis

Small Declinometer. 
Small Bifilar, with silk "u:<pension. 
Ronalds' Bifilar, i.e., large biillal', with "ih'!'1' win' slbl't'D"ioD, used \\'itli 

Ronald,,' pli(ltographic apparatus. 
Brooke's Bifilar, (lr large bifilar, with "ilver wire slI"pell"inll, u",·d with Brooke's 

photographic apparalus. 
Lloyd's Vertical Force Magnetometer . 

• The staff was afterwards increase,j by the appointment of ~Il'. \I'. F. Davidson, who has been employed as supernumerary 
observer and computer since the commencement of the year 1851-

t J. B. Cherriman, M.A., late Fellow of St. John's College, Cambridge ' 

f The present Observatory occupies the same site as the old building-Lat. 43° 39' .6, Long. 51t. nm. 33s., beight above Lake 
Ontario, 108 feet, aud approximate height above the sea, 342 fcet. 
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Instruments for absolute determinations
Apparatus for absolute declination. 
Dip circle and needles. 
Vibration and deflection apparatus, for determinations of absolute horizontal 

inku:,ity. 

The above-named instruments, with the exception of those for determining the absolute horizontal 
force, and two dipping-needles by Barrow, ",ele the same that were used in the establishment under 

the Imperial Government. 

The differential instrument" \ypre read ('omJllonly six times each day, namely, at 6 A.M., 8 A.M., 

2 P.M., -J P.M., 10 P.M., and at Midnight;" excepting (lTi Sunday, Good Friday, and Christmas Day, 

when no magnetical oj'''('rvalionl'' W('ft' made. 

The absolute determination" were made ('v('ry month, occupymg usually portions of four days 

about the middle of the month. 

The differential in:;;!rnment" \\'I'I'e fir:'! ;Idjnsted in June, 1853. They were removed in July, 1854, 
preparatory to the erection of the new building, and were again mounted in June, 1855, on the 
pedestab which they previously occupied, and which were undisturbed during the progre~s of the 
building. The date:;; at which alterations of any kind wen' made in the adjustments of the instru
ments, were a" foIIO\\O" ; 

S~IALL BIFlLAR. 

In consequence of the divergenc(' of tIlt' magnet from its proper p(hLhon at right angles to the 
magnetic meridian, occasioned hy a progresRive diminution of horizontal force and lo"s of magnetism, 
together with instrumental causes, this instrument was l'I'adjusled in December, 1860,-the observa
tions having been suspended from December 10th to December 20th, inclusiye. The magnL't was 
abo dismounted for klllpt'rature "xlwriments, and the in"trument was again adjusted in March, 1861, 
on which occasion the IIb"enations were "u"pended from March 19th to March 2:2nd. 

RONALDS' BIFILAR. 

Alterations in the position of the torsion circle were made December 22, 1856, and Xoyember 30, 
1857.-0n November 29, 1859, tIll' lliagnet was dismounted, with a view of trying a suspension with 
glass thread; but on the experiment proving unsuccessful, the instrument was adjus1ed \yilh a sus
pension of steel wire, and was brought into use on February 27, 1860,-the appendages connected 
with the photographic registration having been removed. 

BROOKES' BIFILAR. 

The only observations with this instrument employed in thc present volume, are confined to those 
taken in 1861 and 1862, during which period no alterations of any kind were made in the adjustment. 

LLOYD'S VERTICAL FORCE l\IAGNETol\IE'l'ER. 

No alterations in the. adju"lment of this instrument were made during the whole senes. The 
needle was, however, dismounted for temperature experiments during portions of six days, from 
March 12-18, 1861. 

• Strictly at Ob., 2b., 8bo, lOb., 16b. and 18b., Gottingen astronomical time. 
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The scale coefficients of the bifilars for the period July, 1853-June, 1854, were derived from the 

formula k=a (~) 2; but subsequent to the recommencement of the observations in July, 1855, the 

results furnished by the formula were combined wit h those given by the method of deflections. The 
scale coefficient of Lloyd's vertical force magnetometer was determined by vibrations; those in the 
vertical plane being taken for the IIlo"t part \'\"'1)' w""k, bnt latterly on one day only in each month. 

The temperature corrections employed in the fl~dllction of t be "Il",· rva t i"u" were in every ca;;e 
derIved from the observations made with the il1:-tl'llmeut, by ,'orllp:lrill~ the change of scale reading 
with the accompanying change in the attached thermomelf~r. In tl]l' ca"e of the bifilars, the method 
exclusively used '.Va" that explained in pp. xxiii. xxiv. of the third volnme of the" Toronto Observa
tions," where the observations compared are ""I'arak" I.y intervab of a kw days only. 

Let t], I:!, t 3 , bc the 1111':111 kllq)('ratllfl':- of thre!' groups of day" in chronological order, each 
group consisting of from one to three or lour day:- ":[('h, aud ,.;u ,..,·j,.l'Il'd that I]-I:! and I:,-I:! may 
have the :-am,' sign;;. ;\.\,.;o let R], I{:!, I{, be till' "lIlTc>'punding mean "calc- feading>' of the instru
ment. Then the change in scale reading corresponding to a chang" of one degree of temperature 

(and whieh may be denoted by ~~; ) will 1)1' approximately equal to 

t] __ +t:i 

2 

The temperature equivalent of Lloyd's vertical force in;;tl'llment \\"a;; obtained by combining the 
above method with that explained in pp. i. to iv. of the :-:Im'· volume, wlll'l'I' t l , '1,'3 are the mean 
temperatures of three equidistant qllartl'}":- in order of tin1l', '] '3 being the kmperatm('s of quarters of 
the same name, or of a spring and autumn quarter; and ,:!, the t"mperatllre ,,1' the ynarter mid\vay 
between the other two. 

The discordance often noticed between ~H , the temlwrature eqniyalent dnj\,,·,j from the obser
::'1 

vations made with the instrument to which it relate>', and f£ (where q i" the temp('rature coefficient of 
k 

the magnet obtained from the hot and cold water "xlwrillll'nt;;), and \\'hieh i" commonly attrihuted to 
the action of temperature chang":- on the instrument in aJjll:-tment, independ,·n of and in addition to 
the effect on the magnetism of the magnet, would ""I'Ill, in ";Olll!' instancp,- at Il'a"t, to be occasioned 
by a change produced by changes of templ'rature on the tlisfri/Jllfioll (If magnl'tism, and for which in 
the reduction of the experiments no allowanc(' is usually m:III,·. 

If (m) be the magnetic moment of thl' lllagnl't whose temperature coefficient (q) is sought by the 
ordinary hot and cord water experiments, 

(r) the distance between the magnetic centres of the "uspended and deflecting magnets, 

(u) the angle of deflection, 

X the horizontal component of the !Clf('" ; 

the relation between m, r, u and X will be given by the formula 
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in =f(r) X sin u, ~ wheref(r) is some function of r ~ 
and the relation between their simultaneous small changes by 

Am f(r) .lX -
- = -,- .lr+cot u ~u +~. 

m f(r) X 

~ ow if .llli be the rl'lati\'c increase in the magnetic moment due to a decrease of t-to degrees 
1/1 

.lIn 
III the temperature, and q that due to a decrease of one degree, so that = q (i-to) the preceding 

'11/ 

elJuality will become 

Suppuse the north end of the d.·llt-dor to be nearest to the suspended magnet, and that a decrease 
Ill' one d'·!.!T/·/· in the temperature (';11[:-'1':< til(' magnetic centre to recede from the north end by the small 
quantity (It), so that .6.1' = (I-to)"; al"o let <II be the value of q calculated (in conformity with the 
ordinary practice) on tlw snpposilion thaI r i:< constant, or that.lr = 0; we shall then have 

f(r) 
q= --a+ql' 

fer) 

Silllilarly if q'2 be the value of q :-;imilarly derived from experiments made with the south end of 
the deflector presented, 

q = _ f'(r) It + q . 
f (I') 2 , 

whence q= 1 ~ qI +q2 ~ ; 

or the lelllper:tlllrt' coetficient q will be the arithmetic mean between ql and q'2' the values derived 
from l':\lwrilllt'n l:-; in which the north and south poles of the deflector respectively are presented. 

That an alteration in the distribution of magnetism does sometimes accompany changes of tem
pL'raturp would seem to follow from the temperature experiments on the small bifilar magnet, in 
'hn'll, 1861. 

From nperiments with the North pole presented ...............•....•.•• 91='0000603, 
and ,,·ith the South pole .................•...••....• 92='0001105, 

\yhencp ..........•...................•.••..•. 9 ='0000854. 
But. . . . . . . . . . . . . . • . .. . . . . . . . . • . . . . . . . . . . . . • •. k ='000115; 

\\ Ilich gi\,l·s ....•............•••..•....•.••.... { = 0'74. 

~'ow from the obsen-ations \vith the instrument during the period to which the foregoing value 

of k relates, the equivalent in scale readings for 10 of temperature AR = 0'66 . 
.It 

The agreement between ~~ and ~ though not perfect, is much closer than if 9
0 

had been 
j.t k .. 

adopted as the true value of q, and which, it may be noticed, agrees very nearly with the results of 
a series of experiments in 18-13 and of another series in 1845, which gave respectively 

9 = 0001032 and 9 = 0001138. 
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Experiments of a similar kind madp with Lloyd's vertical force instrument yielded the following 
results: 

With the .:\orth pole presented ...•....•..•...•........ 91=0001018, 
and ,dth the South pole ...•..••.••...••......•.. q,,=00()0666, 
and tl\,'rl'l',rc ..•...••••....•..••••...••• ' ...... q =OUU(),':i42, 

But from vibrations. • • . . . . . • • • • • . • . •• . . • . . . . . . • • . . • .. k =000066 ; 

I II -1,1" \\" Il'Ill:C • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• It - -'-', 

and ......•...•.....•............ 

olIl 
But from the observations = 1':-;2; 

olt 

which agrees better with fJJ.. than it doc" "'ith q 
It k 

From this it appear~ that the crror occasioned by taking ql instead of q, is in a great degree com
pensated by the l'IlL'l'h ot chan~l-" of temperature on the instr,l1ment, independent of thosc produced 
on the magnetism of the 1ll:1!..:;Ilf'1. 

By referrin~ to paS"':' 26 and ~7 of the third yolume of the ., Toronto Oh"l'n-ation"," it will be 
seen that lilt' temperaturc cXpCrillH'nh with this Il",-dl" in 18 :';-l4 ~a\'l' q= '0:1111112, which do:'s not 
differ greatly from ql of 1 ,'-;Ii I ; and that tlI(' f'\lwriments in 1·-; iii :..;:t\'l' q=OuUUi, ,,"hich dilrl.'f" very 
little from q"2' This :,imil;lrily 1,,'I,\"I'I'n ql and q"2' and tIl<' re"lllt" Ill' the ,'xI)I'rinWllh in IS13--!,l, and 
of tlio,ce in 1846, render it \"('I'!' proil:d.)I' tll:l1 ihl' norlh I'lld Ill" the lI1:t!..:;llt'l \\':1:, pn:senteu. in the first 
series (If eX]lcrimellh and the south end in thc "l','()ne]. 

'/ he di"Zl!:!rI."'I!1ent betwcen (It and q";2, with re'"'p:'ct 10 the m:l!:iw-l" hoth of the small bifilar and 
vertical f(']"I'(' instrument, i" 11I'lIbably an C'x('C'ptillllil pn,!,"r:y; bill the f:t('\ tlIat it ~hoLlld be found to 
exi"t, e\"en in one in"l:tn(',', would ,,('('111 :1 ",ulIieient ~ruund for din'l'till!..:; both pole::; in ~llCl'C",,,,iull to
wards the ;;u"pl'll(kd magnet, wlll'l'I'\"('J" 1l'll1pl'l':tlurc l·.\})('rimcnls arc perfunned. 

\\'hile olI!: and '1 are frequently fonnd to be at \":lrianl'(', marked l-x('cplilltl,.; arc sometimes met 
olt It' 

with. Thus with reference til Ronald,,' hifilar : 

"'By temperature experiment,.; in FI'lmwry, I~liO ••••••.•.. g -
But from July, I~,-J:), to July, Ib51 ...........•.......•. J.: 

1/ 
k 

~lt 

olt 
But from the observations in 18,j;3-cl .... 

From July, 1855, to December, 1856: 
By deflections .•.• ....•. . . . . . . . . . . .• k OOOIH; 

\vhence ................... . 
q 
X 1'17 i, 

olH. 
Also from the observations. . . • . • • • . .. 1::,.t = 1'23, 

.. According to a. memorandum of Colonel Lelroy, tho value of 'J was found by him to be 000172. 
B 

OOOli3 

000186 

0'83 

0'88 
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From December, 1856, to November, 1857: 
By de fleet ions ••••..• , .", ••. , , , . , , , 

\vhence ,., •..• " .. , . , , • , , , , , . , 

k = 000121 ; 

% = 1'43. 

. ~R -1'43 
Also from the observatIOns" ., ... , • ,. 6.t - . 

From December, 1857, to ~ovember, 1859 : 
d II 

. k = 000063 ; Bye ectlons .. " . , , . , • , • , , , , , •••• , 

whence ....................... '1 = 2·746. 
k 

~ It ()'~60 
And from the observations ... , ... , . , , , , , , , , , , • 6i = ~ I . 

.lR q b 
In the preceding adjustments the agreement is ypry clo"c between 6.t and 1.:' but su sequent to 

the last adjustment in February, 1860, it \Va" no longer maintained. Thus by deflections: 

k = 000508, 

~ = 0'34, 
k 
~H 

and - = 0·1:!8. 
~t 

REDlJCTIOX OF THE OBSERVATIONS. 
tuz../ 

The general process by which the differential observations were reduced ~ the follmying : 

(1) Thc readings of the forcc in"trnllll'lIt" \\"('rt' reduced to an uniform temperature of 3Y, by the 
application of thc proper tempcraturc correction". 

(2) For the several instruments, normal "cale read iug:" for each obseryation hour ,,'ere calculated 
by taking the average of all thc rcadin~" at Ii].;!' hum" in ;t month, or more suitable ~T(111p of consecu
tivc days, omitting the larg!'f di"tllr\J;tIl('('", or :<1)('h reuliin:?::< a:" dilli'red from thc normal .finally 
adopted,by an amount equi\"alcnt to the limit employed hy General.: ::tbine in the third volume of the 
"Toronto Observations," namely, [;.0 for the declillation, .00t:2 for the horizontal force, and .000;26 
for the vertical force. 

(3) The mean of the six normals, or the six-hour daily mean normal, was then employed as a 
standard of reference for the six·hour daily means of ('a('h day inclnded in the group from which the 
normal was deriyed. The six-hour daily mean normal being subtracted from each six-hour daily 
mean, the remainders (cxpres:-:cd in minutes for the declination, and in parts of the horizontal and 
vertical components of the force) gave the abnormal deviations of the daily means j the sign (+) in
dicating an easterly deviation of declination, and a deviation of the force in excess, and the sign (-) 
indicating an opposite deviation. 
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(4) From the six-hom daily mean normals were then obtained the twenty-four-hour daily mean 
normals, by applying the corrections for diurnal variation deduced from the tables in pp. 90-92 of 
" Toronto Observations," vol. iii. 

(5) The twenty-fom-hour mean normals being then subtracted from the normals of each observa
tion hour, the remainders reduccd by the scale coefficients gave the diurnal variations at each observa
tion hour, as furnished by the se\'eral instrument". 

(6) The abnormal deviations of the daily means and the diurnal variations of the horizontal force, 
where the observations of more than one bifilar hay(' been employed, ha\'(' been r(·garded as equal to 
the means of the corresponding number" giv"n by the two or the three bifilars." 

(i) The abnormal deviations of the daily means and the diurnal variations of the total force (1)) 
and inclination ({!), were calculated from tho~c of the horizontal and vertical forces (X and V), by the 
formulce 

fl1> .lX,..l Y -- = cus'(} + ~m () "\,-
1> X 

(8) In collecting the disturbanr'('s of the horizontal forcl', where the results fnrni"hcd by more 
than one bifilar haw been combined, the combination has b('('n etkc-if'r1 as foil 0 \\'". The normals for 
each bifilar being founel in the uSllal \\'ay, the difTerenc'('s therdrom of the eli~turbeel reading", and 
expressed in part~ of the horizontal fUlT(', \\'t're plaeed in paralld C'ulunlll" an(l in chronological order. 
In the great majority of ob('nations, \\'11(']'(' ('ne instfllllwnt ga\'(~:\ disturiJed reading the others did ~o 
also; but when this \\'a" not the cas,' the blank \\'a" fillc·d up with tIlt' dilfl'l'ence, \\'hale\'!')' it might 
b<" between the obsef\'l'd wading and the ('orre~p()lldil1~ norlllal. TIll' mean" of the two or the three 
corresponding entries in the ditl'erent columns being then computed, those were retained as distur
bances \\'hich eq1lalled or ('x,'(~eded .0(112. 

(9) The di:,;turban(,('s of the horizontal and \'('rtical components of tl](· force being found, the cor
rei:'ponding abnormal deviation fl1>, of the total 10[('(', and flO, of the inclillation, were calculated by 
the formulce 

fl1> ~.lX - - = cos-O - + 
1> X 

. (}.lY Sill 2 -
Y 

. . ,.l Y .lX ~ 
::.() = ~Slll'2lJ l -Y- - -X ~ 

where ~x~ and ~'!. represent the contemporancom; abnormal deviations of the horizontal and vertical 

components of the force where one or both of them arc disturbed. 

* The oh'ero;ations hy the small bifil:1r and by Ronalds' bifilar have been commonly u> .... 1 in conjunctioG in the computation of 
tbe tables, but tbosp furnished by one or other of tllt'se instruments ha\'c been excluded from the abnormal variation of J<lil.l' means 
when 0. break has occurred i:J the course of the month, such as to require the daily mean, iu t,yO portions of tbe month to be re
fprred to different normals, In calc"lat;])g tbo disturbance of tho horizontal furer, the numbers supplil'd by one of tbese bifilars 
only bas been ('mployed when an instrumental change bas taken place in the other bifilar, resl"'cting the precise epoch of whose 
occurrence any doubt has existed, so liS to render the rl'oult, gi.en by one instrument more worthy of confidence than that dcriHd 
from the combination of the two, ~",'crnl exclusions of this kind occurred witb the small bifilar, most of wbich were in 1856, and 
sone few in 1857, 1858, and 1850, Brooke's bifilar has been combined with the other two bifilars in computing the distnrbances in 
1861, and the abnormal variations of daily mC:lns in 1861 and 1862. 
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Of the resulting values of ~rp and .6.0, those and those only were regarded as disturbances which 

equalled or execedrcl t he I imits determined on for these elements, namely, .0004 for the total force, 

and 1'.0 for the inclination. 

REMARKS ON THE TABLES. 

Tables I. to X. exhibit the a;:;~n·~:tll' values of the disturbances of the several magnetical 
elements, together \\-i:h their c()nstiillcnts of opposite :-;i~ns, distributed into the different years of their 
occurrence, as well as the ratio,; whieh the annual ~'l1In:-; j"(':-;pectively bear to the ayerage of the annual 
sums in the :-even Y'><lr,; tej'rnin:llin~ DecellJiJu' 31,186:2, [()f '1':,,)le;,; i. III. V. VII. IX.; and for the 
sewn ye~lrS termi;ld:n.; Jl1nc 30,- ISo';, for the remainin;,.; tables. A.t the foot of each table are 
givpn tl1e f:l1!OS f''\l'rf','';n~ for (·:tcl! year, and for the :'l'vell years collectively, the relative amount of 

disturbance of oppo;,;it(· "i!:!IlS 

The n'';lilts are :;:\';'11 fur 1:,(' }";]I"" ellll;u:.!; .fUll( 3U;J'; \Vt'li a,., for the ordinary y"ars, for the sal;:e 
of inelllding- the Y":11' en,!in::; ,!L1Il:' :30, 1~51, and also for the purpnse of compari:'3on with the earlier 
results at Turonto, all,1 \\'ith tl](' results at other stations where the years ha\'(' been so divided. The 
year ending June ;],), U:i,jG, include:" for the declination, an approximation to the amonnt of disturb
ance in July, 1855, euleuiat(,d on til(' as:'lIl1lption l11;~t it would bear to the amount in the concluding 
months of that )"('al', the ~:,jJll' ratio as (Int fnrni;,;hed by the \yhoie serics-1856 to 1862. Approxi
mate values of the di:-;tlll'IJ:Ill('e:-; of the vertical force fur July, and of the horizontal force, total force, 
antI inclination, botll for .Jll'y and ~\.i1~w;t) l,~'J;i, have b"(>11 simiLtlly found and employed in calcula
ting the aggregates (,f di~';lll';janci' [or the Far elllling J nile ;~:J) 1856. 

The ratios :-:llPwing the j'I'lati\'(' amonnt of clistnrhance of opposite si2:ns in thf' seven years t'nding 
June 30, 18G2, arc, <':.\.('( jllin:.; for (lie ,],:C::Jl,I::on, iIll"\', I'y (',l"l~ le:,s than those furnished by the same 
six observation hOlUS in dic' fi __ c ,1'v." '" c JjJ lin::; .J iJ ill' ;]0, I,e; 13. 

Thus referring to the' tables in vol. iii. of the" Toronto Ohsernltions," for the ratios that relate to 
the earlier serif.'s, and to the tables of this volume fur the ratios belonging to the later series, \ye find 
as follows: 

Declination 1 Easterly 

! to O.9i Calculated from Table XLVIII. 1.28 From Table II. 
Westerly 

~ Dcc,ea,ing I 
Hor. Force to 5.43 " 

Increasing 
" Tables VIII. & IX. 3.53 " Table IV. 

Vel'. 
I Dce,ea,ing ! 

Force to 1.41 " " Tables XXIII. & XXIV. 1.05 " Table VI. 
Increasing l Deccca,ing ! 

Total Force to 1.89 " " Tables XLI. & XLII. 1.43 " Table VIII. Increasing 

Inclination 
llncreasing ! to 4.59 " " Table XXXII. 3.47 

Decreasing " Table X. 
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Table XI. has been drawn up for the purpose of comparing the amount of disturbance of each 
Kind in the five years from 1844 to 1848, with those of the later ;;;nies. The years in every case ter
minate with June 30, and the numbers are those furnished by the observations made at the same six 
hours. 

In Table XII., the numbers in Table Xl. have been expressed in tI'Trns of the an'mge of the 
seven yearly sums for the seven year,.; il,\"ll1illalin~ June 30, 1862. The:-e units of reference are em
ployed to she\\~ better the prritJdi,' character of the last sevcn J cars; and though not adapted to 
exhibit ~o distinctly the position lit the se\'eral year,.;, 1:--\14-101:-1, in the decennial period in which 
these year" are included, they render sufficiently apparent the rela tiw magnitude of the anllual aggre
gates in the t\Yo series. 

On examining Tables Xl. and XII. it \Viii ue SlTIl that lR.-)(; and I,'),-)i w!'re ),C':lr" of minimum 
disturbance, and 1860 a Yl'ar or ll1:lxiI1lUJ:1 distnrbance. The year pi,)!1 ,,1tC'\\'S a IJI'~al'lt Ill' continuity; 
its disturbances, excepting l!tos" of til(' declin:'lion, amonntin~ to I,''';" than tho",' of I~,jti ancl 1860. 
If the YI'ars ending DI'CI'lllLer 31 be ('ollll':lrcd, I ,".;,j!1 11('('00"-''' thc ltIaXimllll1 )"I'ar, dlielly (Ill :tn'ollnt 
of the extraordinary di"tllrl.:IllI'" that al'('ollll':tni('cl the (cll'I.r:lt".! auroral dispby in S"pl"lItber, 1:-;,,)fj; 
but in this case, the disturbances of lotj] \\"1"', in ,,!'\cral ill"t:1l1I"'''', ,.;Ii;..;!ttly ll'''''; lhan in ISG() and 1862. 

One striking peenliaril:; in tllt',.;(' tabll's ('unsi-.;h in thC' extraordinary amount of c1i,lnrl!alJ('f' of all 
the elements in the yl'ar ('nding June :;0, l~,-) l. Thl' (l11~"I'\':i1i(lll>< during that yl'~I1~ \\'('1'1' lakl'n under 
rather unfavourable circum,t;IIl(,(''':. Portion" of thl' lmildin~ were in ('onrse .,f rec"n.':rllctilJn, and 
workmen, \"ith iron tll"ls, \n'Te mneh ahollt the prc\l1i,.;(~,.:; but as it is 1'('li,,\,,'d that ~n'al "arc \\,a,.. 
always taken to ascertain that no iron ,,'n,.. I,·ft in d:lll~l'r"n,.; proximit!~ to the in,.;trnrlll'lll", dllrill~ the 
observalions, the anomalous character .,1 the re,.;nlh cannut 1)1' thus wholly ,'xplain('d. It will It· "I'('n 
that of the three instrumentally independent ..iel11f'nts, tl/l' Y('rtical 1'0]'('" \\'a>< mo,t at/""l,'d,-the 
amount of di~turhalll'I' in thi" !'car so ncar 1,) tlwt of the l'XI)l'cl('d minimum lwin!.,!' adualIy in excess 
of that of Is Poi, till' ('IHlI'iJ of maximum di"lnrhanl'C', 

Tal,j(,s XIII. to XXYII. ('IJlliaill tlte :I!.,!'!.!'n'~:I1c' \"alll",~ of III!' di"lllritalH'('" "flit,' 1I1:1!.!'n"Ii(';t\ (,Ie
m('nt~, togl'llll'r with 11t,,,.(· of llll'ir ,'oll"litlll'lIh "I' (ljll),,~ill' ><igll';, di"lriblltC'(1 int(l the "t'\t'r,t! Ilionths 
of their ()(,(,llfn'ncc. The lin;t1 colullln on thc ri!,;"ht (',,"1.lins the ratio" that tile t\\,plH' nurlllwr" in the 
preceding column n~s]lccli\'('ly bpar t" tlH' a\'I'r:J~I' of the "aid twcI\'(' lll1mb('r~. The ollS('I'\':llion" 
employed in the computation of the ral ill" arl' limitt-d to thuse of the Sl' \l'll )1 'a 1''; I fijt; tu IStU in
clusi\'c. 

For the purpose of approxil1latf' ('olnpari"oll, in Table XX\~I11. the ratio,; corrf'sponding to the 
preceding, and (It'ri\,(,d from tht! ,,('fi('" fr"lli July 1, IK13, 1(1 June ;30, 1~ IS, as gi\'I'n in tltt, third 
volume of the" Toronto Observatiolls," ha\,(' bef'n pl:lI'l'd in .iuxt:l-p,,~itioll with til!' ratio" (If tilt' lain 
series. The ratio" arc not stri('lly comparable (Ill a('connt of the fad that 11/1' later slTil's f'lIlhracps 
only the disturbanc~s flf "ix Ilol;r,; ('a('11 day, \\,I/I'/'I'as the e"riipr ""ril'" inellldes thnsl' at each of the 
twenty-four hours. Thi", circull1"tance will partly expb.in the following (li'SI'l'\-,·d IHllllIs of diticrence 
in the two series: 

(1) The maxima and the minima, in the more recent "eries, are less distinctly developed than in 
the earlier series. 

(2) In five instances the September maximum is transferred to October. 
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(3) In nearly every case the April maximum occurs in M.ar?h, and in the ~eneral disturbance of 
declination, as well as in those of westerly disturbance, the ratIO IS less than umty. 

there 1:,; an abrupt decrease in the Xovember disturbances, with a subsequent (4) In every case 
increase in December. 

The generality of these points of difference, as far as they extend, \V.ill be better se.en b~ com-

ParinO' the means of the ratios, for the declination, horizontal force and vertIcal force, as gIven In the ::> 

following table: 

1844-1848 

1856-18G2 

0.57 

0.70 

0.84 I 1.0-l 
I 0.63 : 1.10 
I ------ - - - - - --

-if . 
..-. 

1 . n 1 . UU O. 4G 0.75 0.99, 1.64 1 .36 

1.03 I O.S! I 0.74 1.05 1. 29 11.60: l..l-l I 0.57 

0.65 

1.01 
------------- ---- --- -------- -- .~---~---'--- ===--===.::=== 

Tablt,,, XXIX. to XXXIII. gi\'(' the <I::~r"!.!ate val Ill'" of the disturbances of the seycral magnetical 
elements, to:.;ether with tho:,;e of their constitll('nh of opposite :,;ign8, distributed into the different 
hours of their occurrencc. The ratiu,; in the final column arc the Yalues of the :,-ix hourly sums in 
tlw preccding column, l'xpres:-;cd in tcrms of the a\'erag'~ of the said :,;ix sums. 

Talde XXXIV. gil'l'" a eomparatill' vicw of the diurnal distribution of thc disturbances in the 
fiY(, \'('ar" endin:: Junt'. 1~!S, and in the ""'\'en y"ar:,; ending December, 1862. The ratios for the 
carli~r seric" are- Iwl idl'ntieal with tlio"l' in vol. iii., but are obtained byexprc:-;"ing the :,;unls of the 
disturbance,; at the :-;ix observation hours in terms IIf tht, a\'er~lg" of those six sums, instead of the 
aycra!.!C' of the 1\n;nty-fonr hourly "Pill", a:,; in the volume referreu to. 

On e(lmparing the two "ni,'s, the l'bief ('1];]r:l("t(']'i";1ic in the later :'o('lies would appear to be that 
the di,,1inetil(, !Catm,'" of different parh of the day, as :"hu\\'n in the earlier scrips, an' somewhat soft
ened t/()\\'ll; tlie ra1io,; that an' abll\'l' unity bcin; for the mo:"t part less, and tho,,(' that are less than 
unity hein!j ::l'I'atl'j" in the later than in the ('arlin "'nil''' In onl' ('a:-;e only, namel,\", 1:1 the distur
bUI]I'C" that illcrea:-;e the horizontal i()j"('l' at S A.'I., do tlj(' rati,)" Ii" on opp():-;ite si(k" of unity in the 
t\VO scrit's; but on n.ferenee to Table \"111. of \'01. JII., it i" found that the ratios at 9 ;\..'1. and 10 A.c\l. 

are 0.9-l and 1.46, su that the dj,,;c:repancy amounts only to a transfer of the passage through unity 
from about 9 A':\1. to S A • .:\1. 

Tables XXXVI. to XL. give the solar diurnal variation of the scycwl magnetical elements at the 
six observation hours for each separate month in which the instruments were in operation. The 
means are in each l'a:-;c limited to the s('\cn years cnding Dl'cember 31, ISG2. 

Tables XLI. to XLV. contain for eaeh of the seven y('a1's the annual and semi-annual means and 
semi-annual inequalities of the diurnal variation computed from Tables XXXVI. to XL. The ~um
bers in the table of semi-annual inequalities are obtained by subtracting the numbers in the tables of 
annual mean diurnal variation from the corresponding number:,; when the sun was north of the 
~ql1at~r; the signs of the inequalities, therefore, correspond to the si,J months from April to September 
lllcluslve. 
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Table XLVI. furnishes at one view, and on the average of seven years, the solar diurnal varia
tions of the several magnetical elements at the six observation hours for each month, as well as for the 
y<'ar and for the winter and summer half-years,-the former extending from October to March inclu
sive, and the latter from April to Septembcr. 

Table XLVII. exhibits a comparative view of thc annual and semi-annual mean diurnal varia 
tion and semi-annual incquality, as furnished by the average of the five years ending June 30, 1848, 
and by the average of the SCH'n years ending June 30, li3G2. The comparison exhibits a close resem
blance in form, accompanied in most instances by an increase in the numerical values of thc "aria
tions, which is strikingly conspicuous in the ca:,l' of the horizontal fure,·. 

It will be seen from the mode in which the foregoing tables on Ih ,. ~()lar diurnal \'ariation have 
been obtained, that the indppendcnt testimony that thl"Y ~l1rply relatl"" only to tIl<-" diJJerence between 
thc diurnal variations at the ,,{'wral hours, and that the absolute qlllt·~ of the variations are affected 
by constants:, thpmselves derived from the older series, but which of course disappear from the ampli
tudes of the diurnal ranges. 

From the following table, contammg an approximation to these amplitudes, it may be noticed 
that the progression from year to y(,~H j" substantially thc same as that of thc yearly aggregates of the 
disturbances, as shewn by Tables I. III. ,'. Y J l. and IX.; and that in ('\'l'ry case but in that of the 
declination, the increase in thc aggregate disturbance of 1~li2 abo\'e that of 1861, is accompanied by 
an increase in the amplitude of the diurnal range. 

Table giving the approximate mean annnal amplitncks of the solar dinrl1al variation, or the differences 
between the annual mean diurnal variations at the two hours "cl"('kd from the "ix hours of ()b"er
vat ion as being nearest to the hours of maximum and minimum variation; the year" in each case 
ending December 31. 

--- --~-- ------------

Declination J E; extreme 
I " . l'xtrl'llll' 

Hor. Force ,I :,\iillinllllll 
I l\L,xllllllln 

Ver. F"rce \ ;\iillinlllm 
I ;\Ia,\lmnrn 

T t IF I :\iini!lllllll 
o a "fC.· I ;\!a,illllllll 

Inclination I :,\i:cxilllllm 
Il'Iill'"lllltn 

111S3G. 

S a.m. I :1 

2 p.m. (00.' 
Sa.m·l 
4 p.m. (. 
S a.lll. I 

8'.27 I 

.011l14:1j , 
I 
I 

. 01 Iii] ~Ii , 

S'. !I!I 10'.23 I 

.000311 .0OIl.ij·l 
, 

,001110.) .0001G4 : 4 p.m. ( ... 
I'; am. ~ 
4 p.m. I ... i 

8a.m. I I 

4 p.llI. I' .. I 

.Ullllli):; 1.000128 .1I11I11!1I1 

I e' Q 
.) .... ' ." I .... ) •• J 1'1" C,)""" I 

----- -- -- - - ----------

]SI'O. 
i Means. 
IS!)li tt) 1 SG2. 

11'.83 11'.20 10'.SI 10'.33 

.00UI;88 .111111142 .nOIl.illj .IIIIIlG20 .1 II ItI.i!lj 

I 
.111111222 . 01 II 1l!11j .IIUI)21111 .000230 'i .11111117(1 

.1111112.>2 .01102.-.1 .11I11l21fl .0,)023.) .000207 

24".'> I 19".G 22.89 

------

Table XL '-III. giH':' for every day in which the instruments \\"('1"1' in operation the abnormal 
variation of the daily means of ('ach of the magneticall·ll·lllent". 

At the foot of each column, in ('very case ,,-herein the requisite data could be procurc,u, are 
placed the absolute values of the magnetic elements reduced to the normal mean of twenty-four hours. 
By applying to these absolnte values the abnormal variations of the daily means of the resppctive 
elements, the absolute mean values of those elements on each day can be obtained, provided that it be 
assumed that the six-hour mean of each day differs from thc six-hour monthly normal by the same 
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amount as the twenty-four-hour mean of the same day would differ from the normal derived from the 

twenty-four hourly normals. 

Thus if \Jf be the absolute declination reduced to the normal mean of twenty-four hours, the mean 
absolute declination \Jf l' on any given day in which the abnormal variation is ll. \Jf, will be given by 

the formula 

\Jfl = \Jf + ~\Jf; 

Similarly, if X, Y, 1>,8 be the absolute values of the horizontal force, vertical force, total force, 
and inclination, reduced to the normal mean of twenty-four hours; Xl' Y l' 1>1' 81 the required corres-

. LlX Ll Y Ll1> 
ponding values on the days in which the abnormal variations were respecllvely -X-' -y-, -q;~' L::,.8; 

we shall then have 

s ~X ~ . 
Xl = X (I + X ~' 

Y 1 = Y ~ 1 + -~~ ~ ; 

1>1 - 1> ~ 1 + ~1> ~ ; 

81 fI + ~(). 

Tables XLIX. L. and LI. gi\'e a detailed statement of the dates and values of certain disturbed 
observations of declination, total force, and inclination, selected on account of their magnitude from 
the whole body of the di,.:tmj.al}('t''': of these element,.:. The limits employed for the selection are 
15' for the declination, .001 1~)r the total force, and ;)' for the inclination. 

The relati\"(' numher and rdative rlg~n'g:1le v;t1tl<' of these extraordinary disturbances in different 
years, as comparee! \\"ith the numbers and aggregate values of all the dj:.;tur!.;llll'L''':, are expressed by 

the ratio,.: in the two subjoined tables. 

TABLE giving til(' ]':1tio,.: in different years of the numbers of extraordinary disturbances included in 
TaLles XLIX. L. and LI. to the number of all the disturbances of the same kind. 

! I I : 
185G to 18G2. , ! I 

i ----- --
" 

I "jjJ-~i 1 S;')u. IS5i. I 1858. 1859. 18GO. 1861. I 18G2. , i 1nthou 
I + I ! 

I 
- I regard 

I I 
to Sign 

t 

Declination .•••... 0.13 0.04 
: 

I 
i 

I 
0.09 I 0.10 0.17 0.17 0.09 0.11 0.10 0.14 0.12 

I I 
Total Force ...•... 0.16 0.08 

Inclination •.••.•. 0.08 0.05 I 
: 

0.09 I 0.20 I 0.2;') 0.28 0.22 0.25 0.16 0.26 o eN 
I .~~ 

I I I 

i 

0.13 0.12 0.17 0.14 0.11 
I 

0.10 0.17 0.05 0.12 

. . -
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TABLE giving the ratios in different years of the amount of the extraordinary disturbances included 
in Tables XLIX. L. and LI. to the amount of all the disturbances of the same kind. 

I 

Declination ••••••• 

Total Force •••••.. 

Inclination ...•••. 1 
I 

1853-4 

! 

0.30 I 
0.40 

I 
I 

I 

1856. 1857. 

0.09 0.30 

0.21 0.39 

0.11 1 0.42 

-

I I 

1858. 1859. 1860.11861. 

I I 1 

I 

0.21 0.36 o.:n n.21 

O. 11 0.56 0.58 o. 1:3 

O.2!1 ' 0.15 : o.,u . (1.27 
I I 

I 

1862. 

I 
o.~~ 

0.49 

II 

II 1856 to 1862. 
-

I! 
Ii + 
! 
, 

I 
I 0.22 'I 

I O.;jS 
I I 
I 0.41 

I, 

I 
I Without - regard 

to Sign. 

I 
0.36 0.28 

i 
0.56 0.48 

0.1,j 0.35 

It will be noticed that the ra tin" in 1)( II h tah]..." follow a pI'< 1:..(1'< ',.;sion not greatly differing from that 
found to exist in the ratios that exprl''''' the distributi()n of tllC' amonnt of di"turbance in diflerent 
years: thus in IH;jli, a y,'ar of minimum distnrh:!lll"', the ralill" in thc pref'l,,jin:.; tal,Ies are least; and 
in 1859 and 186U, Yl'ar" ()f maximum di"turbance, the ral ill'; :d"o reach a nJ:tximUlII. 

In Table LIL arc gi\-"n the mean all.",,]IlII' d,'('linations of ,'acl1 month during the ,\"l':HS 1,",,j6 
to ISG2, and ol'l'a..;illnaiiy timing tIl(' :":11''' IS,j:}, IH,)1, and I~,),). The mean monthly dl'clinations 
containl',l in the tallle, in alllJ'l:-t I'YI'ry in"tanl"', arc 1111' means (If six sl'parate determinations made 
at intl'n-al" dnrin~ t\\-O Ill' three 1'llIl:-l'C'llliy,' ,hy", E:ll'h determination includes fiw~ readings of 
the collimator ,,('aie, :11'I'IlIIJp:tnil'd Ily ,.;imultan"(lII:- re:(tliJl~'; Ill' the "wall d,'t'linollll'ler, lly :Iid of which 
the partial deterllJin:l1ioll \\";1" reduced III tilt' t\H'nty-J'onr-hour nwan nf)l'Il1:d ]'I'ading for the month of 
the small dl'"lin()IIJI'ln. TIll' tal,]" clll],ra('l'''; ('I'rtain 1Jl(llIth,.; j'''l' \\-hich the declinations havc been 
alrcady pllblisll<'d in the third \'UhlltH' (lj' tlte "Toronl(1 ()1'''''l'\':J1i(ln,.;,'' al1ll from which th .. declinations 
given in thi" tabl .. dill'1'\' til a small ex1l'nt, in "(lI1~"'I'1t'n",' of the d",'lin:1tiun..; in yol. iii. haying been 
!'l'dlll'l'.) to tIll' !'("!Jeralll1can ()r the 1JI(I!Jth, includil1~ the dis{/I,.fJl'Il a,.; well a,.; the lIJldisturbed readings 
of the small d,'('linollwlt'r. TIlI'declination for .Jallll:lry, I~:) I, has 11I'I'n omittcd, on aceoLlnt of the 

great di"I'ort lallcl' of the partial re"lllt,.;. 

The mean monthly inerea,,(' of w('stl'r1y declination, deri\'cc1 by the mcthod of least "'qnare" from 
eighty-four I'qll:tli(l[l';, furnished by the monthly d('(·linatiol1" of the :--I'\'"n )"1':11''', 1:'i:)G to 1~li2, is 
0'.~746; "'hieh, if the mIl' (lj' wl',;lt'rly 1I1()\-I'IJlI'nt be ,'oll~ideJ't'd to increase "'1uabl)', will be the 
monthly rate eUIT""p"ndin:; to July I, 1,'-\.jfJ. But it ha,.; heen 1']"'I'wl1I're found that the monthly in
crease proper to July 1, IHIS, i,.; O'.lli2j: ",i1cncl' the mean annual inerl':1:--1' in the mean monthly 

I . 0'.1119 I 
wester y movemcnt WIll be -1 j- = 0' .0102 ncar y. 

The probable error of a single monthly determination i" O' .719, and the probable error of the mean 

determination 2" 7 1.05, corresponding ttl July 1, 1~,j!I, i" II' .Uii. 

Table LIII. contains the monthly detcrminations of the dip, taken according to the method of 
which the detail s are given in the prcI't't1 ill:'; \'o]UI1)1'''; of the "Toronto Ohservat ions." The oh"I'],\':1-
tions were commonly made on three clln"I'('lltin' days, a" nearly as pos,.;ible about the middle of the 
month. One determination wa,.; ll,.;ually IIladl' e:t('h day, between noon and 1 P.]\[.; bllt prior to 
August, 1858, another determination was also made betwcen 11 A.M. and noon. The values of the 

C 
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dip given in the table are those derived directly from the observations, being uncorrected for diurnal 
variation. The annual means exhibit a very di:o;tinct progressive ehange with a maximum of 
inclination in 1859. 

The annual variation of dip derived from the nine year"" 1854 to 1862, i!" not so distinctly de
veloped a", in the scrie", 18,1-1 to 18j5. By combining two and two, the mean inclination of the six 
pairs of months, situated at equal distances from thc middle of the year, we find as follows: 

January 
February 
March 

and Decemlll'r-l\Jean inclination=75° ;~;3'.77} 
" N u\'cmber " " 24.00 7 j" 24'.05. 
" October ., " 24.37 

" S'-'ptember " " 

Sun in South declination. 

April 
May, 
,June 

" Angu",t " " 2:3,KG 75° 23'.23. Sun in North declination. 
24.:j:) J 

" July " " 2:3.51 

\Vhence the in(·lination in Jallu:lry and December exceeds that of June and July by .••••..•.• 0'.26 
And th(' inclination in the wintcr half-year ex('ef'ds that of tile smmner half-year by ..••.•••••. 0'.82 
In the earlier series the (,olTcs]>ondill.~' nUIl11w]'" an' 1'.71 and 0'97. 

Table LI \". gin's the absolute \,alul'", of the horizontal I; 1]'('(' for (';jcll month, from September, 
1~:).\ to ])('('('ll1ber, 18(;2. Th(' ul)s('rvations that f::u]>ply the Iwtterials for eomputation were made 
with a wry exce\ll'nt "iurat i(lll and deflection apparatns, 1)), Junes, of Rupert-street. The magnet in 
USl' from S('pkllill!'r, I,"';);), 1(1 l'\u\'('mber, lK;)G, haYin~' b('('ll broken by a fall, it was replaced by 
anuther, which \\-as el1ql!o), .. d to the end (If tlll~ s('ri('~. 

For the fin:t magnl~t, tllf' Y(tlne", (If tIl!' ('(In,,tants P and Q in the expression 

(J..rin'd Ily the mctllOd of lea", f::(lual'('" fWllI 102 del1c('tion", \H'r\' 

P = -0.O]()H31 
Q = + O. (lOll;:];) 

For till' :o;('cond magnet, the vallll'f:: of thc",e ('(In,,t:lI1ts obtained from 96 det1cctions, we're 

p = -O.01,..,:jO:j 

Q = + (). nWI:j29 

. The indllt'tion ('oellicienl (I'-) of tbe magnet in 11"(' ",nl)";('l/ll('nl 10 Xovember, 1856, was deter
m_med by a~ apparatus constructed at Toronto, on tlw prineipJ.. of that l'111}11oy('d by the late Mr. 
\\ ebh, of Kew. It" yalue was p- = 000120. In ('ons('lplf'nee of the 1m'al,agl' of the first mao-net 
before ~he experinwllts for induction were entered on, the dt'lernlinations mad!' ~\'itb that mao-net \~l're 
approximately eorrected for induction by the l'lt1ployment of the aboye-named yalue of 1'-. b 

The determinati~ns s~n('(' July, JF\38, \H're madC' from the ol'''l'\'\'at ions during two days in eneb 
J~10nth, two Sf'ts ~)f YlbratlOn" and deflections at two dist:II1(,('s being taken eaeh day. Prior to that 
tmlC the obser\'atlUlls occupied three days, and the dellct,tiolls were made eaeh day at" three distances. 

In. reducing the ob"l'n-ations, the yalue of log:~ deduced from c:wll separate deflection were combined 

WIth the mean yalue of log mX derived from the two s('1:-:; of vibrations taken in the same day. 
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The partial determinations of the horizontal force being reduced to the mean bifilar reading of the 
day, by the aid of simultaneous corresponding readings, they \ycre afterwards reduccd to the normal 
mean of the month by tile application (with a cOlltwry sign) of the abnormal Yariatiolls of the means 
of horizontal force of the days on which tl\(' del('rminations werc made. The valm'" of the horizontal 
force given in Table LIV. are the monthly mean:-; of the partial \"allll'" reduced in the manner just 
described. 

The annual means at the I<.ot of the table indicatc that the d"(']',·a,.;c~ of tIl(' horizontal (orcl' pre
viously apparent, was arrested about the )"I'ar,.; 1S:)~ and 18GO,-th(' "IH.l'1I of maximum inclination, 
as shewn by Table LIII. 

The lfH'an monthly n.lnc,.; of the total forc,' (<1», (kdn("'d from tlI,~ formula <I> = X :<('('. (), hy the 
substitution of the c"rr""p"nding \"alllf'" of tIl<' inclination (&) and "f tl](' horizontal force (X), supplied 
by Tables LUI. and LI\·. are gi n'll in Tablc L \'. 

From this table it app,'ar": that the (·11:111';,' of total f,)j',·,· h:!,.: ilc,'n for thc most part a dl'C"l"crt;:c; 

and 1.y comparing the annual lIlL'all"; with til,,_..;,· on P;lg" xcii. of the "","(>nd \"I.]ume of the" Toronto 
Obscrvatiuns," it would ";l'em that the ch;tll,;" in tIl<' l"tal loi""" underwcnt a ('han!,'" "f ,.;ign betwecn 
the Y"ar" 1 ti1S and 18,)0. 

The supposition that the total force ha,.; heen g"ll<'rall.v de"rea~illg dnring the y"ai'~ 1856 to Iso2. 
i:< supported by the indication of the \','rli,,:t1 ForeT \i:IC!llI'l"ll1dcr. 

If III be Ill<' 1l1:t!.!neti,· moment of Ih .. Yl'I'tical {,Ire.' magnet, 
T the time of its vibration in (hc horizontalillall<', 

X and Y the horizontal and yertical 1'lIlllp"ncllt" of (he force; 
(' 

\\'1' han' IIIX. = --
'1'" ' 

.1111.1~ ~T 
and -- + ,'- = -:2 -'1'- •••••••••••••••••••••••••••••••••••••• (1) 

In _\. 

wherc (~T) i,.; the ol",el'\'cd ehan~l' in tiJ(' (illl<' of \'il,r;ilion (H'('u"ioned hya change (.1/11) of the m;I~
fl",ti,' moment, and hy ;[ <..:II:tU!.!;" (.1~) of the hurizontul f"rce 11('1\\"",'n 1\Y,,~i\'('1l "Jl(l,·ll~. 

~III oiY 
But + -Y-T- = "'II. ......................................... (2) 

111 

in \\·Jlich (.1 1") is the corresponding (' ha ng" in the absolute vertical force, and (II) the change in scale 
reading of the vertical fUIIT instrument, (k) being its ""ale .. oclli .. il'nt ; 

Hence from equations (I) and (2), 
.11 -7.: .,.11' .1X 
"y" - n+_ ;1' + -X- ............ .. ....................• . (3) 

l\ow, fl'!.,!:Jrdillg (/I) a,.; the mean annual change in the seai .. rl';lIlin!.!;s of the yertical force instru
ment durin~-the ";"\,('11 YI'ar:< oi' ol.:<"I"\"ation, and .11', .1:'\,.1Y as the ('orr,'sponding mean annual 
ch:mgf'" ofT, X, and Y ; the nnmerical Yalll,'''; of the quantitie:< required for substitution in equation (3) 
will 1)(' a:-; follows: 

From the seven annual mean:-; of the mOl1thly normal:< it i" found by the method of lea;;t squares 

that n = - 8.24 scale divisions, and 1m = - .0005,u. 

Again, the time of a. vibration of the Vertical Force Magnet in the horizontal plane 

in June, 1855, \Va" ••••••...•••••••••••••• 10.377 
and in June, 1863, ...... ...... ...... ..... 10.394 
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s. 
0.017 

whence AT = -8-

... 
and T = 10.3855 

AT 
and therefore T = .000409 

A value of A: sufficiently ncar the truth for shewing the general character of the progressive 

change in the total force is that deriveel by least squares from the seven annual means in Table LIV. 

'Ve thus obtain .:.X = .0028 
and X = 3,4875 

.:.X 
and consequently X == -.000803 .................................. (4) 

By substitution in equation (3), 
':'1 Y == - .00051-1 + .000409 - .000803 .................. (.J) 

== - .000938 
.:.X .:. Y 

Again, employing the valtw,.; of -x:- and 'y- given Ly equations (4) and (5), we have 

But the mean ,"aim' ,,1' the total {"r('C' deri q:d from Table LY. IS 

cp == 13.~iJ;·q; 

\\-ll"l1l'(' .:..p == - .0129 

From thi" il appe:tr" thaI lhl~ total force W::lS affected dnring the year" ISjG to ISG2, by a mean 
annual di ('ITa,..(· or .U129,-a \'1',,1111 approac]lin:~ very m':nly ttl that derived from the seyen yearly 
means in Table LY. whi('h ~in~ a mean annual elecn'a"l' of .0131 in tilt' total f(l1'ce. 

Thl' two values of the annual (kerC:I>C of .p are evidently not wholly independent, inasmuch as 

both invohe tIll' yalue of ~\..~ derived from the absolute determinations of horizontal force. For the 

purpose hO\ye\Tr of asC'ertainin~, from the Vertical For('(' Instrument, the jact of a decrease in the 

l' ffi . I h':'X . . . f 1 totallOrce, it is su Clent to ;:now t at X IS /lot pO"lllyl' ; or, i positiYl" that it" llumerical va ue IS 

not large enough to r"lHln positive the right-hand numher" of equations (5) and (6). 

It is not unlikely that the ncar approach to ('oilwi.j('nc<' in the two values of j.c:p may be in part 
accidental. The values of .p derived from X and e by the formula .p = X sec e, are nece,.;:"arily 
affectpc1 by the l'rrors in tIl<' determination of X and e, ('x:I~~t'ratcd lJY lau;·(' ml1ltiplicr~, which in .p are 
sufhcient to mask its ~lltaller changes, and ren(ler futil., any att('mpt by more exact metl10ds than those 
here employed to evolve their numerical values with precision. 

To determine the extreme and mean valnes of the total force in the secular period, with its 
epochs of maximum and minimum, a longer "nit's of obsprvat ionsi:" demanded, and the employment 
of methods independent of those made use of in determining the absolute values of the inclination 
and horizontal force. 

G. T. KINGSTON. 
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TABLE 1. 
Aggregate values of the l\Iaglll'tiC Distnrhances distrihntcd int .. th,' .litf,'r<'llt years of their occurrence, with the ratius 

which th,,}, ]'ear tu the mean of til<' "gC>;l'l'~ah's, frulli 1~~,Ii to I~Ij:2 illclusin·. 

DEt'LINATION-YE.\J: J<::X [I 1 {.;I : DB"B~IHEH :) 1. 

YEAHS. 

Without regard to sign ............. . 
Ratios ... 

Ea,h,rly. 
l~:~tills .. 

\\' esterl" 
llatios. 

Ratios of Easterly to ,,'e,t.'rly 
Distarl'al"'l'" 

YEAItS. 

\Vithout regard tu sign ...... .. 
Itatll '."\ '" _ ........... _ .. . 

Ea.~terly ....................... . 
Ratios 

\\' ester! y 
HatillS 

-----------------
Ratios of Easterly to \\·est.·r1y I 

Disturbances 

------ .. -----

Without regard to sign 
Ratios ............. . 

Increasing ..... '" ............. . 

I 14!1:,. ,-. 
'1 1. .1.-, 

:->4.-,.7 

I 
1. 41;: 

t,47. ~ 
1. 4:: 

1 . :il ! 

Ratios ........................................... . 

-------1- -~-----

l~','i. ] ~;'" 18:)~. I ~,,~I. IXliO. 

, 
1(;1(;.4 . t: ~! I . :; li~~I. 0 111.,",:: ,,", ]'-,·111. ~ I 

O.::~ 1I,5lii II. ~ I·' 1.411 1. ;;;; 
:!!'~1.4 ')"1 .0 4 j.I • .. ~Iili.l X:?4.:2 

11.4:- u. r,:; 1 .:?I l.:~n 1. :?!I 
1 :: ~ I ~ I :n ~ 0 ::10. ., ,.-,11. ;; 7Jr.,7 

II. :!7 0 lill O. I ill 1.4" 1.::8 
, 

:? 14 I.II~ .) 
4~11 1, 151 1. 15

1 

TABLE II. 

18;)Ii. 1,-: .• ,. liI.-,~. 1 ill.!,. 11SGO. 

;:4.1 •. 0 1"" ...... 1. 

" 
!IIi 1. 4 I:?IIII.:: IG!I~.II 

0.::.-,1 11.1], H. !I:;I I.lli I.G4 
];-)4.1 :!~I:J. -1 , lil:?O 7~t1. :-> X8:?1I 

O.:?:- 0 r)~ I: 1.1 •. ) 1. :\1; 1. ;,:? 
:?11.!' 1 ::11.1 ::4~1.4 4ll~ .. -, ilIG.11 

1I.47i (). ~~ I H.i' II . ~ III' 1.l'i1l 

l~Iil 

, 
I :?-,II.II 

1.118 
';'-''-'.2 

1.

03

1 
:;(14.S 

1.Ui 

1. 101 

1:'11;1. 

14li'-'.1 
1.4:? 

,.I, .!. 
1.::1 

'O:-.:? 
1. ,)Ii 

1\1 ,"Ill. 

I~Ii:? 
IX,,'i 
t .. 

IXli:? 
-- _._-

rl~ - I .J -' .1 I 

] . :'.ll 
,Oli., . 

1.111 
~o.'.S , 

1. ;)5 

0.S8 
I 

1118.1 
1.1'8 

;,ji!l. !I 
O.!lil 

54i1.~ 
1. :?1 

115(;.0 

f;~;7 .4 

;,V';.G 

1.~:1 

l\[l'all. 
18,-,G 

t .. 
1,-:li:2. 

lu:3;).:? 

G:-;II.~ 

-1;;::.U 

. '---- ---- ---- ----
1I.';::;--:2.:?I; --1.-,;,1- 1.9-11 1.08' 1.07: 1 04 1. ~s 

I 
~~============= 

TABLE Ill. 

18G1. 

II. ~~:?II~I 11.-17:\1:-.\ o. ~II Ii:::? 1. 1!11I::11 Lilli,:::: 
O.:\iI O.lil 1.1!' 1..-,4 1.:\X 

11.1:!1:?11\ 
1I.!IU I 

11.118::'.Ii O'"'!'!I:;\". :?II~I,:?; O.:?,'.;;:,·I O. :?·I~:?li 
0.48 IU7. 1.:?:? 1. 4~1 1.41 1 

O.I:'! 18li l 
O.ill , 

.- ---

o ~~rc~1 -.4' lD, 
1.1111 

O. 1~1:)311 
1. I:? 

:\1 l·:t II 

I~;)G 

to 
18li:? 

0.7723.) 

1).17202 

O.:!OS!):\ O.::!};):?:!, 0.70Ijl;1I 1I.~I::47li 0.:->:2')11"1 

___ ~_______ 0.:1;; 1_0_.6_5 __ ~1_._18_. _1 __ 1 :;,1; __ 1_.3_7_, __________ , ___ __ 

R=~=t=~=~=::.=:=b=!=eC=C!=:=as=l=·D=g=t=o=in=c=r=eas=in=g='=}=.= .... ~.~~_.-._-_-_2-_.-~-oJ 4.92 :L~71 :;.-=6=G==3=.""CC41 3.95 :3 1I:2_!_3_._49 . 

o &:.:2:2'-'1 O. :;83~7 1).60053 
O. ~I:? . O. ~I, 

Decreasing ............................................ . 
Ratios ........................................... . 

1 
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TABLE IV. 

Aggregate values of the Magnetic Disturbances distributed into the different years of their occurrence, with the ratios 
which they bear to the mean of the aghrl'egates, from 1856 to 18G2 inclusive. 

HORIZO~TAL FORCE-YEAR E!WING ,fL\,E 30. 

YEARS. 1854. 
I 

1856. I 1857. 1858. 1859. 1860. 1861. 1862. 

II Mean. 
1856 
to 

.1 1862. 
------------------------~------~-----

Wii;hout regard to sign ............... / 0.52971j 0.29738
1

0.25783 0.85312110.74903: 1.343G5 0.93774 0.57405
1

0.71611 
Ratios .............................. 0.74 I 0.41 ,0.311 1.19 1.0;:' 1.88 1.31 I' 0.80 i .. . 

Increasing ................................. 1 0.105121 0.091221' 0.04704 1 0.18107 0.11i~m)1 0.2~~62 0.2~~43 0:1~~831 0.15804 
Ratios .............................. ' 0.67 0.58 0.30 1. 15 ' 1. 0" I 1. Kj 1. .):) 1 O. IOJ , •.• 

Decreasing .............................. 0.42464, 0.2061G 0.21079 0.6720::. 0.58194 1.0[;503 0.72431 0.451;22 0.55807 
Ratios .............................. 0.71j 0.37 0.38 1.20 1.04 1.89 1 1.30 0.82 I ... 

Ratios of dec;easin~ to i~--~;:- 2.:?ti 4.48 --;71 --;;- 3.;-1--;;-1--;;-1,--;;-
creasing Disturbances i······· .. 

--=----==-=-----.-~-::=- .,-.:.-:=-...::=.-=-=====-=-=--========= 

TABLE V. 

VERTIC'AL FORCE-YEAR E\,DIX,; DEC'E)[BER 31. 

-========================== I i I 

I I i YEARS. 185G. I 1857. 1858. 1859. I 1860. 

. _________ .. __________ _ __ 1.- 1 I I 

Without. regard to sign ........................... 1 0.0925GI 0.IG0551 ~.2:J40l;: 0.340:)GI·~·2\141~1 
Ratios........... ................ ............... 0.40 0.G9 1.01 1 1.41; 1.21; i 

Increasing ............................................. 1 O.o~).)W 0.06712 0.1:?82.'1, 0.17~11i! 0.13:?1:?' 
Ratios ............................................. 0.31 1 0 .59 11.1211.5711.16 : 

Decreasing..... ..................... . .. .. .. ......... ... 0.05697 O. U9353 U .1058;) 0.IG121 O. 1620li 
Ratios .......... · .... · ...................... · ...... 1 0.48 I 0.79 [ 0.90 11.37 I 1.37 I 

RaDt~otB ofbdecreasing-to increasing ~ ........... 1.60: 1.39 1 0.83 1~;-I-l-.23 1 

IS ur ances } , , , 
-'-- - -~-- -- - ~- ---- --~--..:.---- - ' 

TABLE VI. 

VERTICAL FORCE-YEAR EX1')\,(; JI'\,E 30. 

1861. 

0.24818 
1.07 1 

0.13309 
1.17 I 

0.11509 

1862. 

J\Iean. 
1856 
to 

18G2 . 

0.25819
1 

0.23258 
1.11 

0.124\)8' 0.11433 
I.U~1 1 

0.97 1 

----I 

0.86 I 

0.13321 0.11826 
1.13 

1. 1)7 1.03 

._- --. -----------.-- -- -

M: ean. 
I 

______________________ ---, ______ -,-______ ' ____ ~~.~-)8. I _18~:_. -'....1 _____ -;.--_____ , _______ --'--____ _ 

1 I , 

YEARS. 1854. 
I 

1856. I 1857. 1860. 1861. 1862. 1856 
to 

i 1862. 

0.33200 0.10774' 0.119111 0.2:1:?5:-1 0.:?12851 
1. 53 0 . 50 I O. i);j [' 1. 07 I O. 98 : 

0.14439 0.04124' 0.0~;)34 0.11612: 0 12!981 
1.36 I 0.39 O.DO 1.09, 1. L) 

0.18761, O.OGGGO 0.06577 0.116461 0.09087 
1. 69 1 O. 60 O. 59 1. 05 I O. 82 

-R-at-io-s-of-de-cr-e-as-in-g -t-o-in---I--- I
- 1--1 --i--

creasing Disturbances f .... ·.... 1. 30 1. 61 1. 23 1. 00 I 0.74 

===============~~==~==~~=== 

0.36692 0.28083 0.20206 1 0.21744 
I.I;!1 1. 2!J 0.93 I '" 

0.11;1>78 0.14150 0.10253 0.10621 
1.[.7 I 1.33 0.97 ... 

0.20014 0.13933 0.09953 0.11123 
1.80 1 1.25 0.89 ... 

1.20 
I 

0.98 0.97 1.05 

Without regard to sign ............. .. 
Ratios ............................ .. 

Increasing .............................. . 
Ratios ............................. . 

Decreasing .............................. . 
Ratios ............................ . 
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TABLE VII. 
Aggregate values of the ~agnetic Disturbances distributed into thc differellt y,'ar" of their occurrence, with the rati05 

which they bear to the mean of the agC:fl'C(atl:"" from )Ft-,(; to lHG2 inclusive. 
TOTAL F"R"E-\'E.\H E~[)J:\" 1l1';('E)[HE[: 31. 

---- - _.- -
Mean. 

YEA](S. 1856. 1857. 1858. 1850. IS"U. 1861. 18f)~ . 1856 to 
1862. 

Without regard to sign ........•.. n.O!G7:! O. 1I1~OJ 0.1 ".',-!~ O. :!~);{:I:~ 0.24730 0.18714 0.20154 0.17387 
Ratios ......•••............ 0.28 n. :,~I 1.01 I .. j,; 1. 43 1.08 1. 1'; 

Increasing ...............•••.... n.n 141'; 0 0330:; 0.n7.~31 0.11·1.'>0 o .IIR:-)af~ 0.091ti5 0.08241 0.07203 
Ratios ......••...........•. 

Decreasing' .................... . 
0.20 o. ·il; 1.0:·' 1 . ;)~I 

0.1l3'-,:;G O.t)I;~Il~ O.II:,I11 o. I:::'J ~ 
1. :!:-, 1. ~7 1'14 

O. ]:',731 0. n~':d:f 0.11913 fJ .10184 
Ratio" .. , .................. 1 0.35 1I.ljS 0.:1,-, I. :;G 1. :',j II. !14 1. 17 

Ratios of decreasingto increasillg~ I' I I 'I 
,~isttl~>f\!l('cs ========,5c~=-2=.=5,--1 '---~-'--,~~--~--'-_===_:c__=_ 1. 75 I 1.04 I.H r 1.41 

- -----

18~';. -I ~~.-,~. 1---l-S-.j8~-I-I-~:":" 11860. 11861. 1 1862. 11~~:nt'0 
, lk.,:! 

YI:.AHS. 1 18 '-,4. 

Withont regard to sign ................... '0. ~:35.;:' 
Rltio,; ............................. I 1. ·1:, 

Incl'E':1:3iu':.!· ..••••••••••••••......••.••••• t).OH~'::!:..! 

Hati.;, .....•...•.•...•...•......... 1 1.37 
Decreasing .........................••.. '0. [·1,;::7 

Ratios ...•...•.................... '1 1.57 

Ratios of decreasing to increasing 
turbances 

III). o::,:,-! .. 
o. :J:l 

11.01-141 
I I) "') 

IO.(J361~'; 
1 0.41 
I 

II. (II; 77·l 

I 0.43 
O.O:!3~J,') 

II.:;,; 
0.0441'; 

0.47 

1.1;7 

r,.:I~)3 ~. c:;;'~~~'~'IIII~lo.l~'78S 
1 I.RO 1.49 O.S:' 
iO.l'H~:!'~ ,1I.ll)~7~ o,06:!7c: 1c!.IIG48~i 
I Lid I 1.58 0.:17 
o.178~j In.J:~~.j'j 0.117744 

1.:1:' I 1.43 ' O.H:: 

II. 17:':lj::! 1).15~33 
I.o:·, 0.:/1; 

II .oj I':~ o.o7.11:~ 

1.10 1. 13 
1I.101::'j II, oj":1J 4: 

1.00 0.8:1 

-----..,.----
1. 43 1. 08 1. 23 1.43 di.-;- ~ .. I 1. 64 I ~. G4 

==================== ===--=c==~ 

1. ,;8 , 1. c:' 
-~~~~~~~= =======~=== 

YEARS. 

, 

Without regard to sign .......•.. i 
Rati()o ...........•.........• 

Intr~a~ing ....•................. 
Ratios ...•.......•.......... 

D('cr(·a3ili~ ..••.•••..•..•...•.... 
Ratios .......•... , ..•....... 

IS;;';. 

1,,4::0 
0.3:' 

1 O:2~f: I 
0.34 
5131 
(). ;)8 

2.01 Ratios of i'ncre'hing to decreasing ~ 1 

di...;tllrllancl·': S ===-==-0' 

18~7. I~:,.~. 1 I~S:'. IRGi!. i 1861. I 
- -- --;,- ---- ------

c4::7G 
0.02 

.1() "if~l t',n.(;·1~ 

1.1:' 1. ;):, 
---~I~G-r -::q3~1 

1. 30 (1.93 
1~'25 ::,::)1/4 4 7~1:17 ~048~ ~9179 

O.G~ 1.20 1.GS 1.30 O.~II; 

4651 IO~:,7 I cR·I,', II !::':·1 ! 7:2·11: 
0.G3 1.1'; 1.45 1.31 n.S::! 

4. ~·I 3.56 3. I! 3.4() 4.03 

TABLE X. 
1:o.'·J.I~.\TI"~-\'E\lt 1-::>011[:0;" .1, '\1: :;0. 

_____ Y_EARS. _J 
Without regard to sign .................. '1' 

Ratios .......•..................... 
Increasing .......•..................... " 

Ratios ..••.....•.....•••...•....••. 
Decreasing .........•..•.•............. '1 

Rati03 •••••.•..•.••.........•..... 

27.'4:' 
n.71i 

2121;2 
0.75 
6587 
0.80 

I ~1)"'7 
11.36 

10 I ::.-, I ().j,o 

O. ::c n.37 
5433 I 2';117 
0.67 I 0.~2 

I 

185.'. J _ I"''':'. 

4:;;-)4:..! 
1.19 

~4c:1] 

1. ~ I 
:I'.!;) 1 
1.13 

I 

I 
3.'4G4 

1.05 
301135 

1. 07 
82n~ 

1. 02 

I;7..tn,; 
1. 85 

52516 
1. 85 

14890 
1.83 

1861. 

41j377 
1. 27 

31;:J.~4 

1.29 
9993 
1. 22 

·----r·~\I<:"n. 

1."~~ I 1~~~2~0 
'" -'--,,-

39999 39277 
1.02 

:::97.';;0 30424 
0.98 

10219 8853 
1.15 

2.91 3.44 

1 I 

Mean. 

_
18_6_2. 1856 tn 

18G2. 

30835 
0.85 

24204 
0.85 
6631 
0.81 

36468 

28311 

1 8158 

-~'~;7r-~: O~ 3.7J Ratiosof increasing to decreasing di,- { •. 1 

turbances S 
-,-3.47-3.63 3.53 3.64 I 3.65 



TABLE \.1. 

Aggregate values of the disturbances in the different years each ell(lill~ J nlle :W, all(l deriyed from six observations each day. 

VERTICAL FORCE TOTAL FdRCE 

In parts of'the 1'. F. 
INCLIN ATION. DECLINATION. In parts of the V. F. 

YEARS. I ,--

I! 
I I I I '-I I 1 1-' I \D 

HORIZONTAL FORCE 

In parts of the Hor. F. 

. Inerea- . Increa- Deerea- Inerea- ecrea-
Total. Easterly. ,Westerly Total. I Inereasillg·IDeereaSlllg. Total. sing. DecreaSlllg.! Total. sing. sing. I Total. I sing. sing. 

I I 'I I I ,I 
I I I --'1-- -1- -- - ,- '-- --1--- --1- 1 

1844 ...... 1 614 I I .17791 .().IGS .1321 i .1l3~ 1 .0473 .m;ol 1.1143 .0480 .0663 154.81 

1845 ...... 1 702 1 .15231 .0236 .1287 1.0994 .0325 .miG!) 1.0699 .0155, .0540 138.0l 

1846 ...... 1 771 1 .20151 .0447 .1568 1.1333 .0588 .0745! .1008 1.().I20 I .0592 175'01· 

1847 ...... 1 1373 1 .39861 .0597 .3389 .2226 .Oli46 .1580 i .H)40 1.04221.1518 303.4 

1848 ...... 1 1582 1 .9342/ .1161 .8181 .30991 .1624 .147;; 1.2725 .1123 I .1602 789.41 

1849-53 .1 Not Ipublished 'I 
I I I I 185~ ...... 1 1494 1 846 648 .52971 .1051 .4246 .3320 .1444 .187,; i .2356 .0892 .1464 464.2 354.41 109." 

1855 ...... 1 obser'vationssu'spended'l I' 1 . 1 I 1 

1856 ...... 1 366 1 154 1 212 .29H .0912 .2062 .1077 .0412 .0665 .05251.01441 .0381 259.5168.9 90.6 

1857 ...... 1 423 I 293 130 .25781 .0470 .2108 .1HH .0533 .0658 1.0677 1.0236 I .0441 1 218.11174.7 1 43.4 

1858, ..... / 961 612 

1859 ... '''11200 I 792 

1860...... 1698, 882 

1861.. .... 1 1465 1 758 

1862 ...... / 1118 I 570 

349 

408 

816 

707 

548 

.8531 .18ll 

.7490' .1671 

1.3436/ .2886 

.9377 

.5740 

.2134 

.1178 

.6720 .2326 1 .1161 

.5819 I .2129 I .1220 
I 

1.0550 1 .3li69 i .1668 

.7243 

.45ti2 

.2808 
I 

1.2020 

.1415 

.1025 

.1165 

.0909 

.2001 

. 13!1:3 

.0905 

.172li 1.0713 I .1013 725.71571.5! 154.2 

.1523 1 .0732 1 .0791 I 641.11 502.8 138.3 

.28451.10621.1783 11123.41875.3 248.1 

.23,';:3 .1027 .1326 772.9 606.4 166.5 

1.1401 1.0627\.0774 513.91403.41110.5 

~ 

~ 
o 
~ 
Z 
~ o 
~ 
~ 
cp 
Z 
trj 

~ o 
~ 
t'I 

g 
Ul 
tlI;j 

~ 
~ 

~ rn 



TABLE XII. 

Ratios of the aggregate value::! of the disturbauces iu dill'erent years (each ending .J une 3t!) to the an'I'age of the aggregate rallies of the seven 
year::! ending .J unl' 30, ISG~. 

--- ---------------- ----- - - - --- -- - - -- - - ------ -----------------
I DECLINATION. lIORIZLlNTAL FUHn:. VERTICAL FORCE. TUTAL FonCE. INC LIN A TION. 
I 

YEA". I I I 0 , Ttl I I lJ<:rt';\K' Decreas· Ttl E t,·]· \\" t, I ITt I lucrl'a:;- D(·l'l'e:1'· Ttl IllCl'e:1S" I DeC'l'c:1:;- T (. I ! lucre;!,,- ,Dl'l'n·a~. o a . as tl \. es er y 0 a . I' . 0 a . I' . l' ,\ • I· I' o a.· . I . lng. lllg. lUg. I Illtr. '1iJ~l'. 11l[Y'. mg. I mg. 
I • __ 1 ___ ~ I <-, 

1844 l 0.59 I 0.25 0.29 0.2t 1) .. )2 u. t.:; O. :,!) o. i2 II. ill 11.72 u. :2.) 

1840 0.68 I 0.~1 O. ].) o .)" n.41i (I.:n II.U!) 11.11 o. :!:j , (). :is U. ~:3 1-3 • _,J 
0 
~ 

1846 0.7.j , O.:2S I U.2S O.:2s I). Gl 11.;:;5 lI.ii7 1 II. 6 ~ , U. (j.-. II. G 1 u.2V 0 
Z 
1-3 

1847 1.33 U.;jG 0.38 O.Gl 1.0:2 1 O.Gl 1.1:.! 1. :2:3 O. (j.) 1.li:l U .. )U 0 

I::::: 
1848 1.53 1. :30 n.73 1.47 1.4:1 1.53 1.33 1. i:J L.7:{ 1 ~ .• 1.30 > . ,- cp 

1849 
Z 

") t::j 

lOb,,",,,,;,,,," ,wt ,o,t I'«hl;,"," 

1-3 
~ 

1850 0 

IS.it 
~ 

I . 0 

1852 
td 

I 
00 
tz:J 

1853 j ~ 
<1 
> 

1834 1.1·:; 1 1.41j 1.-1:3 0.74 O.tii O.71i 1 .. j:{ 1.:36 1. til) 1.1:1 1.:17 1.·-.7 O.iul n.7.j 0),0 .." 
~ 
0 

1853 IObserviations Btl :;pellded. 
Z 
71. 

'856 I 0.351 0.2i 0.-17 O . .n 1) • ."jS ! 0.:37 0.50 !).8[) U.tiO O.;J:~ 0.:22 11.11 (1.1:3 0.:36 0.67 

1851 I 0.4L I 0 .. :;1 0.:2!1 ' O.:lG 0.30 0.:3.'-; II .. :;.) I) •• :;0 1I .. j!1 o.n 0.3(; O.li 11.:~l; 0.3i o.a::.! 
, 

18':;.'-; I. O.!):3 1. 0':; 11.77 1.W i 1. I.; 1.~O , 1.0i 1.09 1.0.; l.Il! 1 1.10 1,(1! 1 1. I!) 1.:21 1.13 

IS':;!) 
1 

1.1).) : O.s.; 1.0.:; 1.07 1.02 
1.

16
1 

1.:36 0.90 1.0G 1. 01 0.08 1.1.; II.S:! 0.% 1.1:1 

1860 1.Gi; 1. 53 1.SO 1.SS 1.8:3 1.~D 1 . I i!1 1.':;i l.SII 1 1.80 lei I l.!):.! 1.S.:; 1.85 1.83 

1861 1.43 I 1.:31 1 .. :;(j 1.31 1.35 1.:lO 1.2!! 1.33 1.35 i 1. tll Lit> 1.1:) 1.37 1.29 1.22 

1862 L08/ 0.9S 1.:.! l O.sO 0.7;) 0.8:'! O. D:{ 0.97 (l.Sf) I lU,f) O.n7 O .. 'i:~ n.s.) 0.S5 0.81 01 



6 TORONTO MAGNETICAL OBSERVATIONS. 

TABLE XIII 

AGGREGATE YALUES OF THE DISTURBANCES OF DECLINATION DISTRIBUTED INTO THE 
DIFFERENT l\IONTHS OF THEIR OCCURRENCE. 

~-----:=:==----=--==:::..::--=====-==-:::-~. ~-~- ---==.~-=...::------=-:.. - .. ==:=;====-~ ;""~'==-=-=-= 

!\["YfH~. : 1853. ,1:-:,)4. 1.'-:,-•. -•. i j :-:,-.li. 
I 

January ............... , % Ii 11.0 
February ..... :~HI.7 4(i.4 ..... 
March .... , ..... .... •• 1 I17Ui 11 7 
Al·ril I ~II.-,. r. HI 7 .................. , 

! May ................. I '1~ r 4,-•. ·t '''1 . I . ) 

June ........... Gu.3 ::4 (I 

.r uly . 1.-.,': , ( ill -to 
Augllst -.• .y 

~\i " i SI. 4 , .. ) '-' I 
Se\;tl",tl.el' ............ j14:3 2 40. S I (iii .J 

r ;-·Uj i : ~ ~ ~ Ocb.hel' ............. ,111.1,~' .. 
N oyember .... . i 40 (j 

.,- 4 1 :20 1 .... .J) 

Dt'ccIJI1.t=r ....... ,11~ ,. i n 0 1:; 4 .. 
-------

1 18,-.,. 

I 

I O . II 
]2 I 
12.8 
12 Ii 
~I," .4 

i ;) ,) 

41) ., .. 
, ~~ 4 
10.) li 

I li3 4 
1147 2 
,1:2~ 7 
I 

'I SUlllS 
,I 1856 

1:-:58. U,;.(I. i 1860. ! 181H. i 1862. to 
1 1862. 
I 

, , 
':103.5 I :!o 0 6i. G :;4.5 '1,3 3 ;)~Iii. 4 

4;; 115.0 D8.0 I iiQ.3 I 32.6 400.2 0' 

I 1:!1i.:-: 7(;.3 2 2.1 ,147.7 56.6 644.0 
1 li5 [, 114,'i.~ 140.4 ! H3.;-' :132.4 (;12.1 

:lU4. Ii 81.7 I ,'i5.3 I 583.3 ,....y Q ~ 14. Ii Iv.v 
I 33.8 1~2.4 74.6 1 li1.8 I 18.8 I 350. ~I 

111 • , 140.7 211;.2 ::l0.1 105.7 730.1 
I :!~ t ti llli.O 

1

027
.
3 1218 . 0 1274.2 1067.0 

114li D I:;!'S. :l 181.3 110.0 '179.4 llSS.5 
14,'-: 1.1 11:-:7 . 4 111.4 1142.6 \268.4 060.0 

.-.4 4 jli.O 

I ~g:g 
i 4;-• .4 80.3 410.9 

1::4.4 1142. 7 1118 .::l 
1
1bo

.
3 734.1 

I I 
~ ------~ .. -~ ~ 

TABLE XlY . 

Ratios. Months. 

I 

0.0(1 IJauuary. 
0.61 Feb. 

I MarciL O. ~IG 
I April. o.m 

11.87 Il\IaY. 0.52 June. 
1 08 July. 
1 58 I~ugust 
1. 7(; :-:iept. 
1.42 1(~ct"L.er. 
II. Ii:! ::So\,. 
1. O~I Dec. 

. \U(:IlE(L\TE YALCES OF THE EASTERLY DISTrRBANCES OF DECLINATION DISTRIBCTED INTO 
THE DIFFERENT '.\WNTHS OF THEIR OCCURRENCE. 

'~i~-:"='''C'''~~' '====;===-cc===c;====== ----.-------~-.------

1 

1 

i\lnXTH:-<. 1833. ,IS.:..!. 1:-:::-.0. I. I:-:;;Ii .. ll.;::.;-. 
I I II 1 SUllls 

18~8 11-'-" 1860 I, 18"1. 1"(·.~. I 1856 U. c"). . • I U U -, to Ratios. Months. 

.January ............... i 
February ...... ·· .. 1 

March ........... .. 
April ................ .. 
May .................... . 
June ................ .. ... 
July ................. , .. . 
August .............. ' 

122.6 
,.4.2 

September ........... . 
October .............. 1 

November ........... . 
December ............ 1 

n.G 
28.3 
16.3 
:35.5 

I. 

41.1 

~ H; • ~ I 
!lIj.2 
80.4 
4'" -a." 
... 
... 
.. 
... 
... 
... 

I 
I 
I 

I 

I 

0.11 
1::'4 I 

.., 

:; ! I 
I 19.;-
2:~.8 

10 3 I 1 

. .. :,4 8 
14.4 I ;.:3.6 i 
211.1 I 61.4 I 
:!7.3 I 1:-: .• '-: ! 

0.11 I 20.1 

I 
0.0 8.1. 

~. 

, 
0.0 (1.11 
0.0 ... , ~ 

.) ....... J 

7.3 !IJ ::-•. 4 
0.0 .,~ ~ 

oJ;). , 

('" ., . G6 ~ ,::."! 1 . , 

; .. ;) 
1
100 . 8 I 

2!1.4 :-:~, 7 I 
22 4 : 17.5 

, 
47.3 
5)).0 
46.0 
!'3.,'i 
Iii) 2 
(i1.4 
73.H 
74.4 

64.3 111.1 :lftS. !I 
4~.7 'i 104 .2 . :)~.3 
72.0 

I 34.41 38.6 
30.1 I 1)3.3 78.5 

I 

I I 1862. 

i , 
2~. 9 I 4K.4 
34.0 ! 35.5 

137 Ij 116.9 
63.1 1iIt.0 I 

I 71.2 I 52.2 ~ 

63.0 I 
18.1 I 
22.8 
72.2 I 

35.4 
a,. , I -I' - ! 

6 .) 
.~ . 22.4 

17ft.2 ,130 8 17.2 I 
1176 7 

1145 . 9 155.8 
, 

/l.i.O 73.1 78.2 
32 9 23.7 81.3 
6.9 20.0 29.7 

15.4 55.2 48.6 

181'.6 
189.4 
4,)1.9 
344.5 
377.8 
27~.3 
474.9 
646.3 
663.0 
335.9 
222.6 
301.7 

i 
I 
1 

O.4!I 
0.,:'1 
1 .J.) 

0.93 
1.02 
0.73 
1.28 
1.74 
1.78 
o 90 
0.60 
0.81 

IJanuary. 
Feh. 
March. 

I 
April. 
May. 
June . 
July. 
August. 
Sept. 
October . 
Nov. 
Dec . 
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TABLE X\' . 

. \(lI;}{EI~.\TE VALliE"; OF THE \VE,.;TEI:L\ DrRTTT:B.\I'{CER OF PE('LlXATfUX IHSTltILW'l'EIJ II";'!'C) 
THE lllFFEltl·::\'I' MI)X'I'H"; ()F THEIl: IH'CntltEi\l'K 

January 
Fehruary 
lIIarch . 
AI,ril 
lILty 
J llI;e 
July. 
~.\.u~l1~t 
Sl'l ;te II 1 iJl'r 
Urh,l'll' 
NuvelHiwr 
Decemuer 

...... I 

. . . , . . . . . . . . , 

... ::::! ;)Ii ] 

1!1 1 
,-,I I; 
71 i ~, 

......... ! ::~ .1 
n 

1 ",-,4. 

f).-) ~) 

~:.!.,; 

1 f I ~ I " 
1-;- oJ 

::11,"; 

, 1:2 1 
• I ~o 

47 " 
:;7.4, 

II II 

II II 

:;:;.0 
., H 
II II 

:?I Ii 
H7 

.1 (j 

~Ii ~ 

;J 1 
:?O .. 
o 0 
,i :...: 

o n 
I:? 1 

.J .J 

1:!.1' ... , 
o II 

,,; !I 

II II 
41 .• 
~o -

.) ,.' 
~ I:.! I , 

1 ;;;,:0:;. 1 ;;.-,~). 

::0,) 14 0) 

I:? H ;'!).I 
11.4 :;0.:; 
~~I ,,", ;-,+. ~l 

Ii I; :.!~, J 
~l Ii 1:;:: :.!, ,II 71.!1 
I:? 1 -t1.1i 
",I X 1 ~ I~ I 4. 
~:; ;; ,1.-,,-, 1 
:?II.O i 17 4 
I,~ I I : I;.!.:? 

I;;lin. 1;;1, I. 11,"1 ;:? : 

I 

, 
ILl. 1:?1i!1 
tj~" :.!:;,x 
-;- ~ .-, :;11 H 
.-, .... , I, .. J .1,1 •• 1 

:i;i..J. ~!' .-, 
;,.1 I:? G 

411, .-, 

14 " 
.... 8 
'ill q 

~~I !) 
11 4 ' 

I ;;,-,.4 :? I , ~) :21;" 
1.-,11.1. 7:? 1 11;; 4 
111.-, :l 1 .. - 4 1101 ,) 

7," .. 11'I'~!) 1,'17 1 
.,.Ii 

::~. !I 
:!J.. ,-to fi 
I,:; 1 111, 
__ 1-

~nnlS 

1,"."". 
to 

1;;1;:? 

:!]:1 ~ 
21!) H 
I! I:? 1 
:?I,7 G 
:,!II.-, ,J 

,."; {j 

:.!Ii.-,,:! 
4:21. Ii 
.-.:':.-, ;) 

{;:!-t-.f) 
1 ~ I; ~ ;) 
4:;:?1 

11.,1 
1/ ,:; 

IJ.I;~ 

0.;;,'1 
o I.;.; 

O.~l; 

o ,'II 

] . :'j~' 
1.,4 
:!.U(; 
0.1;4 
1. 4:; 

.fall II "r}'. 
FeI,. 
~rarcl, 

.\l'ril 
~lay. 
.1 nne, 
.July. 
.\I1~:ll:--t. 

S"l.t 
( kti,l,t'l' 
\' j 1\", 

Dec. 

.-\UI~I:EI;\TE ,'.\LI'E:-: IIF '!'H"~ Illsl'l I:H\:\I·l:..; I/}, HIII:f!.II:\T.\L FIII:(,E /lbTI:I~:1 TEll 1:\'/'11 THE 
IJIFFI':I:E,\,I' ,\111\'1'11:-: IIF THEIl: I)('ITI:I:E:\CE. 

January I 
Februarv 
March .:. I 

.\priL 
May ... .. 
June .. .. 

1 i'l,~,:). 

July..... 0.11,111.-, 
August... Ul;;41; 
:-;~l'. " 0;;1;41 
Ud"lwr I O~Ii.-,8 
Nov ....... \ u-11172 
Dec. ...... 0:;:'::',8 

I 
(I. o:.!:;:!:~~ 

n\::::1 
(" '(i:!.-, 
0711:?II 
O:::!7,-'; 
() I :;:!~, 

I 

1:-;,-,.-,. 

(I. ():,!.-,!l'j 

():;~ tI;~ 

111717, 
11117,.,0 

1,,",1;11. 

---------
:--;11l11~ 
1;;;'1; 

to 
I;;!;:? 

, 

l~aiiu~. i ~ltluth:-,. 

,II. 11:;7,-,.-, II. II I :?;;,'1 II .11·11" ,-, II. O:?I iI I II. II:?,";,"; I II 1 Ii:?!) 11.11'-,7.",7 II : ::.! i .: : ~, 
:.!,-):.!7·-) 
4,.-,1.,'1 
-tti:.!70 

0, 7~ 
t) .. -)Ii 

,1;1ll liar" 
F"b .. ( ):! ,-) I ; ~ I 

o::'j:!.-, 
():!';.-"....; 
01 Ii ,', ,'I 
I I I !),";.-, 
011;1 ~I' 
o:::!,~·f 
():!.-,:!.-, 
o:::::::!' 
IJlI.",'I~ 
111.-,',1.-, 

Oil;:: ~:! 
1I11t;/, 
I II j,-,,-"';,) 

(I ~ ):! I ; I I 
IlIltl,ll) 

11::111" 
11117,.,11 
0;"; I:!'; 
(J:!7:;;-'; 
( 14!1.-JI~ 

l-ii',!/] 

O::~;IJ::;I 
1m]1 
ll,.,:?l 
( 1.-, ~ ) ,-,! ) 

1-1!IIII' 
(1:-<:1.-, 
o I:;;~,," 
U~):; 1:: 
llli:?1 
o:!7:!7 
,,1: :~7 

Iii ;~ II ','"'I' 
'1;:,-,,-';,-,1 
11,,";1,' 
(;:::!:!l. 
111;117,'1 
01;;;li71 
111!)::I' 

:! IO~:; 
II! I,~,II 

11101 " 

~ ) t .'-' ,-..; I ; 
I ~ I,""; I i I ; 
11I::11i 
Ol;'i:!.,", 
I '·I!I,-,I' 
1::·1::;; 
:?11I171i' 
14:':74 
U-111.'1" 
tl1::,-,.-, 
nl::;;~ 

11:;;;1'11 
( " it I ,-..; ~ ) 
H.1:...'~ I;: 
O! ~ 1,-";;; 
(1,-)(;,"':;:, 
1:-+11,0.; 
U.!!II."" 
n~;Ii·W 
o~.-)~l 

11::;';,.,11 
()'j.-,:!7' 

0::1-;-;-1 
1):::)::;-
"1,1: : 
I ;:, I:, I 
()::tl~;-

1':"\:)1;"; 
J:: 1'1.-, 
1I."":?1 
1 II i ~ I~ , 
11:;t):;·1 
().-I.-I} . ...; 

·H.-,IIII 
,-,7H!) 
7Ii.-...:!;J 
I i/ it fj:; 
:!/t!I:_:ti 
-t ~ 17~-t 

1."1; 
I. II:; 
O.:.:~ 

I I :..;1 
II. ! I!) 
1 . :.!7 
1.71 
1.17 
II . .!G 
1.HI 

.\1 arc". 
'\l'nI. 
:'day. 

.. lllIie. 
',lilly. 
.\ll~lht. 

S"j'l 
I()ctlll'l'l'. 

:\.-'\' 
il",' 

1 
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TABLE XVII. 

AGGREGATE V.\LFE~ OF THE DISTURBANCES INCREASING THE HORIZONTAL FORCE, 

DfSTHTBFTED INTO THE DIFFERENT MONTHS OF THEIR OCCFRREN('E. 

]\1"YIII~, 

January, 
FebrH:Lr)' " 
March, , 
AIJril. 
May. 
June. 
July. 
All~ll,,,t . 
Rq;tellll,l'l' 
I let,,],t'], , 

N ovem bel', 
Deccmber.' 

, II. I):]! I:?I) 
111171'1 [ 
11111 :?4! 
1111:'-,':-:£11' 
IIII±!I;; 
(11011): 

1 

AUI: HEG.\TE 

, 
11"11111011' 

01;;% 
Ill)n!·17 
0111'711 
O}'-.;.I' 
1I1);.71'! 

1 In 01):;], 
Oll:-:;, 
0018:! 
O(l[,!I!1 

L\.Ll-ES OF 

11,01124 0 0112:-:8 II 
IHII'III; 
O]III'~ 

00]74 
OU.!I;I; 
014!1:-; 
011:->73 i 
0111'77 ! 
00~S7i 

00418 
(1111.".1 
1IIIIilIII 

111101111 
110111111

1 

01l]8,QI 
Illl'~~ 
IIIHIIIU' 
II] 0.".7 
Oil.".! 14' 
11]4~);". 

1111111111 
~ I ( " ;! , ,-, 
O~U!I..J. 

18ii::;, 1 ""1. 

, , 

18G2. 

Sums 
1 ".",1. 

to 
1.'11.,2. 

IIU444'11.11I1~7!10.1111!1.".IIII.11I14~110. U(J;";II~ 11.114111;7 

1)0~:~3 Oll'!.~i IIU;]U1 IIII~(!I, IIIIIIIII:~, 4
1
" I~;:,lil~ 

11].),,4 0111""1 030;~" 11]0..1:->1,' '± 1,:->.14'1 
0:17 47 021,,1i 1(;:].".7 01%11 11110;];", 1:]'1;;1' 
0~1I7f)1 11111'11, II]!I;".;:-. o:!:!:!S 0l8,!1 110:\:] 
IIH7!1' 0:?301

1 
1117;-.7 O]!lIlc.: 0170;, 1::;7:!;) 

Ul7:;!11 1I:;Ol~i U:!~!.~, 0~2;;8 11411!1 );-,:!14 
01813! 00711;.j O·!.'o)I: oIU:!;;, 0:!,";;!1 1:];],"S 
1'17!1;;1 111,:]8;.' 0;;11;;41 1)(17SI', 014:;.~., 1.".(177 
II:?: is, II:;! 1!l4 11111 38 11114;,.".1 0" "1'1' 1111 ;4:; 
Oil;IIIS 111I4:-:!1, 011;,;]7: 01101,1111 0;;1:]41 11:].-'14 
IIII.-':!U; U;;l:!U! U~Z.4'1 01118 01;;711 10770 

1 I [ I 

TABLE XYIIl. 

.~ 
-+-' I }ronth~, 
~ 1 :;:; 

ill. 411 
0.31 
O.::;~I 
'] . :]' I 

11.10 
,1.::;7 
1. ;-'2 
;1. ~:J 

1

1. Gil 
1.01; 
,0. :].) 
11.07 

1 

.Tanuary. 
Febrllary. 
March. 
I.-\.pril. 
:-:'IIa)'. 
.Tune. 
.r uly. 
I·\'u~ust, 
Sq,t. 
October. 
~q\,. 

Dec. 

THE DISTPRBAN(,E~ DECREASING THE HORIZ( IXT.\'L FOlWI-;, 
DISTRIBUTED INTO THE DIFFEREXT MONTHS OF THEIR oCCntHEXCE, 

-

I 
~llill" 
] 1';,(; ~ ]\Iu:\1 H~. }t);.:1. 18.)±. 18.-,;-'. 1:-::,1,. IS;". 1858. ] 8;";9. 181;0. 18Gl. lSI,:]. Months. tu 

4--' 

1t'1':2. 
; 

11:21;::1 ! II 
i 

11',····.,10 I" J;ulllary., 'I 0 o~;:~:-: I 11101100 04\,411 ....... , ... 01 ! I;;] 0 J ] :~o~ I " II;,] ~ I;) " ~K.-)7:! s', .Tanuary. February. 'I~~-~: ;:-. oJ ,I .;; (1(1:~3~ 0;.\,0 01, 1:;7 i 114:):-;,. (I;t-~:?l ! II:?:-:I ,: \ ~:?Ii1 Ii ~ i: j February. March, ... 1 (I;-,~I~~ 0:]04; • 0141,4 0,"!17, II~; • .-,O; 1I,t':?!1 "-leI,! I! I 02111;J :_)8'):2;'~ 10 [March. April I (Hi:::')() 11:]4,"4 00;'!1:2 0:-:1177 O! 111111 o~:~:)~i 070ii!1 ():j:-i7"~L :ttj:j~ 0 !I:. April. J\Iay II] 7~:] OJ1!1:!; 071,; .:-;1 0;;:-;:-;4 0:!41, 041;7;; 0:27 ;-);-,~ 0; ~:27:2, 2.-)~:)1 0 74 l'lay. JUl~e 
"II.llil·I!I:,] 

11117;';;1 0114:-;71 I II 11100, 104:2" 11;;1;~17 o::1!·:1 O:-~77~ 01;;:.?:! 2:.?! II 14 0 Ii.) .J ,nil'. .July. , 0117 4li l 1I:!1I±;j I 011;-.,1,: C I; :::.-,,-, III:?:" 
"I" I "I II.!:;!I!I :2! I:!\~() 0 84 .Tnly. All~Wit I 0101 iii: , 11~41171 IlIllt'1i O:!;,±;-': 1O:!:.?1i E.:.;;! I ( ):~~!):? W:?I'I; 4:,01i1 ,1 2!1 August. ~el ,-telll ],l'j' II,,,,;] , :0 o:]:!:-:°l 112:?;;t'1 IIIIIi71 0".;:;0 ~40:;S 11:-:40 112:-:1. I I II i:'1'1i , ()17:-:± ,] 7f) Sept. Oct"ber, tl:!:_:li!li I 11~71';\ 0:?!114; O:27:~t' (J!1:!:;4' 1,117!) II; ~! l-lei) i III'II,~ I 114:;1' ;,,".4;;11 1,58 October. N, 'Yelll\Jer o:_),-,j!1 

I 
II] :,;1'-" OO;)t':~1 04:?I,1 02:21!1 O;;~I!Il, IIU81 I' 1 0;;:-;1'111 II~! 1110. 1:-)±22 '0 ".., N'n', Dect'lll\ 'er.' 11'):-;"1';: 00181

1 
01 ;'!"'i 

I, ;).) -' -' I l:2,.!I, ();;r;27 08;.44. 111:-:: ;;) 01 '411~ 1 114147; 3:-)%4 1.11 Dec. I , 
-- - ~ ---

-~-~-- -~---



TORONTO MAGNETICAL OBSERVATIONS. 9 

TABLE XIX. 

AGGREGATE Y ALUES OF THE DISTURBANCES OF VERTICAL FORCE DISTRIBUTED INTO THE 
DIFFERE~T MONTHS OF THEIR OCCURRENCE. 

=~==----'C-I_=_--_-_-' __ 

MONTHS. 1853. 1854. , 1855. 1856. Ii'.-". 1858. I"GV. 1861. 

January O.O:!.-,!I{) ~O.I)I )7/):1'0. 01:21 )U. 006!l410.0u:;!!io.,), 11;170 .II:;,W) (, 
Febrllary. u~l !I~I II};;]; : (l11I,!)4 Olf:4:2, 011;:21, (11;';% IIllif)1 
March ... I OnT!) ()'I:"11 O\,-,J 0 03:~t):3' 0:21,,11 1/.11,:21) 0:-)1,,4: 
April t).t-:!~:) ,,·,u:: 0111,+\ 03],1; U3jliUi 11:;:;.j.;j 1):24:;; 
May. o:l·t7:! 1):1,-'; .... '" (I~: ~~ .:~ Ol:\,~; 012:;5: ()~j)7:2 01,,1,.-, 
June 0:404 0':; 'I ( I: )t-\~)tI: 04:\~0! 01300' (l:!4~1~' 01:220: 
July .. II OI.~4I' 11,'d2.-, lit :~(;f'l 0:20]1' 031S:; 1 ;:.!~ II :.-, O:.!:;,.-. 
Allgllst. 01K,!) O.(I:!O;I; 001,,-,4 111141'111 01111" 02424 11.t.'-,:.!.-): (I] S,';; 
September 

, 
0:;424 O"j:~2 oI)71:~ II]XSI, OII;H!) O'.:?:)4i o:a~12 ol:~~u: 

Oct(,h~r '~237t) "11,;-, "]1,,11 lIul:;!1 (I~II~).-) Ol):n3 II I ~ l~ I:,! II:! II Ii ,'; 
Novelllher. (12;~):{;-) 01l!,,2 IIII:!,,:: 0241;:2 IIII!I-!!) OI:il:U (II 1.-,,-,:: 111:\;1· 
December. ~ 110U~)4 UIHj·U: \ It I!),-,:.! O:!ll,' 1I]lIq'l~ 

' ·1 
UZ108 IIII!JII!I II:!II~); I 

----~~-~--

T.-\BLE XX. 

1862. 
~unjS 

1856 to! 
1862. 

Months. 

U].-,:240.1f1H.-,3 O. 80 January. 
OUXI;!' O!17;-:l II.'~ February. 
0].-,84 17~;-)~ 1. 2;l\'Iarch. 
O]S]lj 1.'4:!4 1.14 April. 
021!1I: 11441 ;0. 84.;\-Iay. 
OIl III; 11 (",(1 O. HHI.J nne. 
II:!!),"') 14;4T I. II!, .J Illy. 
H~~':d 14'I]R 1 . t ,:-) A ugnst. 
II:!,,,!),,", 1:-::!:-{:.! I . ::4 ~eptelD ber 
ll.-,~.-):.! I ~ I:.!~ I!. 1.4:2 October. 
II "-,II') U84,'\4 0.1i:; NovelJlber. 
02CJ63i 11 :~:1K U. S4 December. 

I 

AGGREGATE VALUES UF THE DISTUIWAlS"('r~:-; IX('I:EASINn THE VERTICAL FORCE DISTRIBUTED 
lXTU THE DIFFERENT ;\luXTH~ of THEIR OCCURRENCE 

MONTHS. 1853. 

January ... , 
Febmary. ; 
March .. 
April ..... . 
May .... . 
June .... . 
JUly ..... 0.00834 
AUgllst ... i IIO":I!I 
Septemher: 011:)11 
October ... ! 01505 
Novemberl 01174 
December. 01348 

1854. I 1855. lR56. 1857. 1858. 1859. I 1860. 

I 
I I 

1861. 1862. 
Sums ,,; 

1856 to I j' 
ISli:2. 

cl 
c.:: 

, Months. 

I I I I ,0.01218, ,0.0014, 1I.IIOt'~!)O.1)1I43i111.111"77 n.IIII:!:!,"; lI.n20.'):: 11.010420.06412 10.%'.Janllary. 
I 0I)!:41; 1I1):2.'-1!1 1IlIlIi!) IIII;,-,S IIII;:!.-, 011%(1 IIII.-,JH, 04!1'411. ,r,!FC"hrnary. OI73!)i 

0~2i)I): 

Olljll41 
(l11f),)f)j 
1)114:-12, 

o ciilO-i' 
I OO;H7 

11;/4:,1 
1)1I1Il)4 
110081. 

0112:-:.') IIl:H4" 1I:!~4Ii IIll::i; ,'I.J-:!: 111,6;·, III 1i)1;,·, , IISSI2 1.:)2 :-'larch. 
00::3Z 01.12,:; O]XO; 1I~.;4·! (I]r,',i) 01.>4!) 11111:24 08S77 1.:i:3April. 
lillI/fiR 011li4?, 1I0iil,,,: OllXI2 11111:-,,, 11111;04' IIIIS~8! 04f)80 ~O.'OiMay. 
IIII~.-,,: 1103:)f) U2:!li(;' 
(11).")40 (JOG!!) 01171' 
11111 !If)1 (1)1511: OUT]?, 
(1)2K:l IIII;-,ml 011(1:;" 
01l4:32 i 1I1I1a~11 IIU!!O:! 
(lIIIIS!!1 01";84, OO:W'I 
003021 111032 00:;[J5 

2 

(U IS:)~I "If,-I..-, 
11]:,';1i 11]1'1,; 
1I1!,'1l II:!]!)I 
( ~:3.-).-II) OJ4f)!1 
022!1I1 0111;2 
011,-,,8 00284 
UOIiHI: UU.-"Z 

IIII;):!.) 
II]S:>'I 
Ol).-)Ilt; 

00,98 
Ollii; 
005161 
01388 

1 

0021,2 
111 ri22 

(1)8:341 
1)1)916 
112,'389 
UI)89()1 
009Z() 

IH;!)IIZ O.90June. 
08444 11. 27lJuly. 
06076 1°.911 August. 
085801. 2()8eptember 
08501 11. 2iOctober. 
03366 10. 501 November. 
05304 10.80

I
December. 



10 TORONTO MAGNETICAL OBSERVATIONS. 

TABI,E XXI. 

AGGREGATE VALUES OF THE DISTURBANCES DECREASING THE VERTICAL FORCE DISTRIBUTED 
INTO THE DIFFERENT MONTHS OF THEIR OCCURRENCE. 

MONTHS. 1853. 1 I 

I Sumi'! en 
'6 1856 0 Months. 

1856. 1857. 11858. 1859.: 1860. 1861. II 18 2. to ~ 
i 1862. p:; 

1855. 1854. 

I I I I 1 1 I I 

January... ... 0.01372
1

1

,,, 0.005560.0058710.0025810.005820.00389110.015871100048210.04441 ,,10 64
l
Jannary. 

Febl"llary.... 01460... 00667 004051 005731 00868 01171 00722 00351'1' 04757 ,0 69,Febrnary. 
March ....... 01929

1

", 00666

1 

00166 010571 01044 03199

1 

01389 00919 08440 !122March. 
April ......... 02619... 00111 003li8 01369 01221! 01795 00888 00792

1 

06547;0 95 April. 
May.......... 01816... 00490 01748 00807 004431 010141 009,31 01298 067610 98 May. 
Jnne ........ 00922... 004451 00541 02054 00161 009471 00695 0084'1 05987 0 87 JUlle. 
J~ly ....... 0.01012... ... 00285 00747 00840 016191 018381 OU516

1 
00458 06303 ,0 91July. 

Angnst... 01360 ... 0.00972 00455 00331 00101 00943 02334, 01381, 020971 07942 il15'_-\ugust. 
September 022941 .. , 00415 00430 012871 00754 02684 1 OHl931 005221 019821, 09652 1,1_ 40 September 
October ... 00870 ... 007441 00748 003UO 01133 040.1,31 00920 012911 02363, 10798 J 57!October. 
November 01361... 003H8 00194 01778 00633 00788 002691 008551 006011 0511810 74 November 
December. 017461'" 00560

1 
006501 010851 00704 01422 OU337 00702 01134! 06034 0.87

I
December. 

==~==~==~==~==~~~~~~~~~============== 

TABLE XXII. 

AGGREGATE VALUES OF THE DISTURBANCES OF THE TOTAL FORCE DISTRIBUTED INTO THE 
DIFFERENT MONTHS OF THEIR OCCURRENCE. 

----------==:::::;====;====;======= ------

1 I ' ~ mns I iJ 

MONTHS. 1853. 1854. 1855. 1856. 1857 1858. 1859. 1860. 1861 1862. 1856 I:> Months. 

______ ~ ____ ~ ___ ~I-----+I-----I~----·~\-----+\----~I----~i~---· ~1----~--18-t~-2-.~i _~~: ______ _ 

J'tnnary ... 
Fehrn:try. 

'
10 .01386 ! I 1 1 I I ! " 0.00451 10.01)5920.003790.018400.00301 0.02733

1

0.01049 0.07367 0 73\.T anuary. 

March ... . 
April ..... . 
May .... .,. 
June .... .. 
July ...... 0.013~1j 
Augnst ... 01007 
September 02H04 
October... 01596

1 

November 01783 
December. I 02045\ 

02170 008.1,3: Oi)2~71 00!)87I 013891 014:)(, 012·H 00H1, 06687 10 66 1 February. 
03261 oem3i 00886 02:)211 012-U i O-l:W 02(;42; 01087i 13130 11 29!l\farch. 
03623 0CI18,,: 00263 021iijfl 03115 024!l0 OUI!Jli 01358 120691 19 April. 
01577 002~7 01939 01084' 00G45\ 016111 01327'1 0l(i!)3 08618 10.85'May. 
00763 00183\ 00280 037051 00795 01987 00921 00528 0839!) \'0 831.June. 

00365

1 

008~S 01759; 02539 02;368
1 

01654 01694
1 

11497 1.13.July. 
003H4 00201 006241 012!:)~~\ 04-6121 0152;')1 02665 11584 1.141 August. 

0.00516 00222 01635 012411 05636 03265 00830 023481 15177 11. 50 September 
00702 00989\. 00000 01343i 04992j 01377 01841), 0482G

1 
15367 11 52,October. 

00143 00043 01a53 005671 006611 002161 006G51 010061 04711 10. 47jN overuber. 
00433\ 00294

1 
01591

1 
00674 01226

1 

00576 01315 01427 07103 1°.70 December. 
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TABLE XXIII. 

AGGREGATE VALUES OF THE DISTURBANCES INCREASING THE TOTAL FORCE DISTRIBUTED 
INTO THE DIFFERENT MONTHS OF THEIR OCCURRENCE. 

" 

MONTHS. 1853. 1 1 

! 

I 
Sums i 1859. 
1856 7! 

854. 1855. 1856. 1857. 1858. 1860. 186!. 1862. 
to 

'';; Months. 
I 1 ~ 1862. 

i I I I 
10 

I 
January 0 1):).-,'12 :0 Ilnil~>1'II. 011 lOS II 11I)'!;;7 IJ Ol'!.-,~, I) OOIIHO 01:'138 0.00642 0.03975 9.')'Jannary. 
February. 111:2:"10 

I 
.u:1.-.;-. O:IIH IIIIji:j:) O:)4-li:),1 Oll:::-I~ OO(j23 00317i O~!ll, 'U.G!) February. 

March ... U!I'!' 0:1[11, I II,H",; 1I1~"1 (1,1.-,.-,:-; 0:):-1.-,1 nU!tI OII::!I:: O;"j7:j I aa :'I'larch. 
April ... ulll,"!: 1111111;' 1111 I.j.·: 01 :311" (l1,,~~' OIl!I,:: (l1~,4 (lUI,::!1 unl/, I 47 April. 
May .. II 1411.-, II:ILI :: ()l)~,~) -, II,I:H,", (I,141!1 11I17~1 11114,,1, (llIn::;, n::!~)7~ I) 'jIMay. 
June .. UIII!l.t Ol,,).-,Ii d,\:I, II I 111,',1",", (l11,'lil; 01~:2!1 (10:';'-,(; 1I1J1l1i.-, ( ):·~s:!(J II !Il .J utle. 
July .u (l11~,0.) 

, 
0:)]77 , 11:11,', i 11111111; (llt;I;~' IIII;::~ III ~!17 III ~;>i 1Ili4 '" 1 ,°,4 .J ul,.. 

.A.U~ll~t OOI-!4' II'I!~.', 11111."'1 1111::::1 (l1I!71; III ,'i.', I (I I::~," f II I.-,~ I:..! O::7!11j 1) !HJ .-\ ll~nst. 
Seph'lllhl'l' 01 1,',1 I.j. II tll)?:-i-t UI,III,I O;)';:..!l ( ),).-,~:~ O:.!.-,Sli 111111;11, 111111:: (111:,1;:; O;-,-l!17 I .:11 S"I ~teltl I,er 
Uct"I.'l'r 1I11I1;!1 111141 (} )~J7 II I 1:11 111::1'1 Ul:~~r, 0, "i~ I ) U1I4i1!1 1I:2~ll IIj:2~4 1. ~tj ( kt4 IUt'r. 
KovelDber Ollt; l~1 1111111 1111:1111 on:! ) 111:117 Oll:,!.-I:-; IIII!II; (IIUII:-; 1111~,4:', 1I1~"i~ (1.:;;-, :\ {)velll ber 

D"ceLUUel'.l U,}."':)i~i 1111,11: : 11,11111. u: IlLl; UII,J.-,~ 1):1:11:; 11,11::1; O:)~J:~ IIU1~ll u:..!-l.-,:,! II. j::> Vect'll,J 'eI'. 

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

TABLE XXIV. 

AGGREGATE YALCES OF THE DISTI'HB.\X(·E"; vECHEASING THE TOTAL FORCE DISTHIBlJTED 
IXTU THE DIFFERENT MONTHS OF THEIR Ul'Cl'IU:E~CE. 

MOXTHS. 1853. 1854. 

January ... 1 0.00794 
February. ; OU934 
March ..... 01647 
Apl'll ...... 1 ::: 02542 

May ....... I ... 01172 
June ...... ... 00569' 
July ...... 0.00796 

August '''1 00913 
September 02400 
October... 00527 

November I 01134/ 
December. 01:l09 

1855. 1856. 

I 

1857. 11859. 

i 
1860. 1861. 

I I 

1862. 

Sums 
lK,l/ 

to 
1862. 

i 1 ; 1 
,0.00400 1I.1I1i181 O.OIl].j.:! 0 1111.-,;;.-, (I (lI1:!;,,: 0 .I\l-t 17 II ()O-tO'j .0. 03392 

Oll~,'" I iii I ,,-,I; ()II~;.-,' OII~I~', O!III;::: OUti:.!l! OU1'-,4 U:--;770 
111141::' 1111111111 1I11I::!1 IlIlIi,"i" 0: ;:-;~III Ol:..!:)~1 U07~1:) 0;.-,:,7 
11I1I1'j~ ~ 1.i1l~:2111 III :1.-,1 01 :2!ll !llf)I' (IU7:.!:2 Oll, 1 ~I U[)K!I~ 

11111:::4 U1'j1l.j. UII'j:;I; (lU~:2(; (1I1,"i!IUI (l1I,"i.t(j 0/(1(;(1 U.jli,Hi 
, 0111"-' OO~:::II (m::7 01l:24!1 00758 (lU,',(;;,' 0114(;:< 04,',;!1 1 

001;81 UU4411 ut)'7;-);j (III,,!I-t OH134: 00:':;;-,7 1 OUH:3' U,)OlU ... I ... OIl.j.:j!1 (111:20]' ()U~;l(j 011,,17 02'j88' (llli;,! 0:211;3 0j'j~8 

0.002821 UO:222 01:)1:: 1 0071::: O;lll.-,II! U:22U5 UU~;::>,: 017::>;')1 0!)680 
00558 Oo,a:2 0,111(1('1 (llU:::: ():).~)~ I.~, I (I( lIi:::'j (14) U::I"5, 100!1:; 
00143i 01lU4:1' Ul2:j::i. UU5:l0: UU40tii OOlOO OU4(;2, U04(;:I U:3:!:!t-l 
00:390 01)24::>1 U1100 UI)62:l

' 
Ullti:3i 00140 UO:l42 UOV:l6

' 
04651 

I I I I I I 

Months. 

10.5/Jalluary. 
0, II:: Ft'uruary. 
I , :2j\Ialch. 
O.!I!I.\\,lil. 
(J,!lf, ~Iay. 
o. ;,i.June. 
U ~4IJuly. 

, 1 .• n August . 
11. 631September 
1.;0 October. 
U.iJ4 K<)velllber 
0.7::> Dl'ct'llJUel'. 
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TABLE XXV. 

AGGREGATE VALUES OF THE DISTURBANCES OF INCLINATION DISTRIBUTED INTO THE 
DIFFERENT MONTHS OF THEIR OCCURRENCE. 

MONTHS. 

January ......... . 
February ........ . 
March ............ . 
April ............. .. 
May ............. .. 
June ............. .. 
July .............. . 
August .......... .. 
Septern ber ....... . 
October ........... . 
November ....... .. 
December ........ . 

11853. ! 1854. 1855. I' 1856. 1857. 1858. 1859. 
I I 

I I I I I 

2075 
2616 
3194 

,. I ,. I ,. 
... 2410 I 771 1 2501 1433 
... 1013 219 1773 3500 
... 2143 1150 6053 1686 

••. I 3083 I 
... 2140 

... 1510 298 5713 5877 

... 716 4153 2952 I 2034 

... 1142 0000 6i65 I 2!l30 627 
3418 '" 

919 ... 
3826. . .. 
1398

1

: '" 

2225 '" 
2328 ... 

I 

... 940 1628 3!l28 2525 

... 1411: 507 2224 5876 
1192 1430 4185 4894 14383 

I 2222 1538 1395 5928 12242 
I 775 257 2373 1623 2238 
i 466 920 7697 2407 6098 
I 
I 

TABLE XXVI. 

1 

I Sums. 
1860. 1861. 1862. 1856 to 

1543 
2592 
92[;7 
4548 
3386 
2698 
5655 
9035 
7112 
2212 
835 

2233 

i 1862. 
I I 

6534 r 3200 
2046 i 2087 
3605 ~ 1772 
2104 . 2360 i 

2206 2596 
2800 1690 I 

2034 4006 II 

1879 6318 
20i)!l 4112 
4338 7085 
2312 1503 
4508 3270 

18392 
13230 
25666 
22410 
18043 
18025 
20716 
27250 
38175 
34738 
11161 
27133 

0.80 
0.58 
1.12 
0.98 
0.79 
0.79 
0.90 
1.19 
1.67 
1.52 
0.49 
1.18 

Months. 

IJanuary. 
I February. 
I March. 
I April. 
May. 
June. 
July. 
August. 
September. 
0ctober. 
November. 
December. 

AGGREGATE VALUES OF THE DISTURBANCES INCREASING THE lKCLINATION, DISTRIBUTED 
INTO THE DIFFEREN'f MONTHS OF THEIR Of'OPRRENCE. 

---
I 

i I 

1856.11857. 
' . I Sums. ' .,; 

11853. 1854. 11855. 
0 

MONTHS. 1858. 1859. 1860. 1861. I 1862. , 1856 to I °i Months. 

I i , I 1862. i A:< 
I I I i I 

I I : I 

I h 1 ~-- I 
--.-----

" 
N // q Q 

! 
• Tll.nllary ........... 1540 1397 627 2273 1280 . 1051 6312 2955 I 15895 o 89 .January . 
February ......... 1852 823 219: 1698 I 3106 I 2303 1845 1761 11755 0.66 February. 
March ............. 2884 1022 1150 I 5223 1276 I 7560 2747 1445 20423 1.15 March. 
April ............... . 2544 1347 I 202 4137' 4850 ,2967 1256 1829 16588 o 94 April. 
May ................ 1040 i 530 ~ 3345 1 1888 1413 2437; 1185 1619 12417 (l.70 May. 
June ............... 327 243 : 0 4890 1845 1971! 1846 I 607 I 11402 0.64 June. 
July ............... 2037 I 473 1132 I 3186 . 1286 '4740 983 I 2310 I 14110 o 80 IJuly. 
August ............ 374 ,1063 91; 1~)2!1 5606 7165 1261 ~ 4904 : 21419 

! 1130 3164 i 3919 11865 5707 1745 
1.21 ,August. 

September ........ 3661 1044 3042 : 30572 1.72 September. 
October ............ 1321 1554 1239 1395 , 4709 9087 2146 3943 5589 I 28108 1.58 'October. 
November ......... 1941 664 193 17!l2 1195 1984 415 2187 1432 9198 0.52 November. 
December ......... 1741 73 839 6608 j 2057 4399 1020 3869 2287 I 21079 1.19 December. 

I 

--



TO~ONTO ll4-GNETICAL OBSERV.a.TION8. 1" 

TABLE XXVII. 

AGGREGATE YALeEI' OF THE DISTURBAXCES DECREASING THE INCLINATION DISTRIBUTED 
INTO THE DIFFERENT l\IU:-\THS OF THEIR OCCURRENCE. 

I I 
I
I Sums: i. 

U;:il) .. 1.'l.;'. 1 F:.i8 1859. I 1860. I 1861. 1862. 1856 to i .~ 
~ ___________ : i I 1862. Ii 

MONTHS. i 1853. 1854. i 1855. Months. 

January 

February ... 

March 

535 

I 764 

310 

April............... I 539: 

May ............... ( ... 1 1100! 

June ............... I I 300 I 

" I 

1013 I 

.. I 190 

I 1121 

163 

I 

I I I 
July .............. '11381 It .. . 

August ........... I 545 

4G, 

348 

I 
144 ! 

I 

I 

1-3 I' o . 492 : 

I 

" I 

222 I 
! :?45 24f1, 

° I ,5 394 I 289 I:?Ul 326 I 1475 
I 

o I 1--::)11 

o 

496 

I 

1064 

74:2 : 

, 
410 : 1697 858 I 327 I 

I I I 
1027 I I.-.,'n 848 531 1 

621 ~ 949 ~I 1021 I !I,,: 
IIIt);. 7:?7 954 11083 

1239 I !115 t 1051 ~ 1696 

5626 

6623 

6606 

lo.48!JanUary. 

10.29!FebrUary. 

1 02 I March. 

r13 April. 

1.09 May. 

11.28 June. 

1 ~8 IJuly. 
I 

416 I 895 [ :?70 ! 1870 I 618 I 1414 ;:'t)31 11.13 [August. 
I 1 

! 148 300 1021 I 9,;:' 2518 i 1405 I 314 i 1070 7603 1.4, ISeptember. 

668 ~ 299 ° i 1219 3];)[; 66 i 395: 1496 6630 1. 28 October. 

September " ..... 1 165 I 

October ....... , .. !, 77 I 

I 111: 64 581: 428 1 :?,4' 4:!O I 1251 71 1963 10.38 November. 

I 373/_8..,,1=i---c
1
=0_8_9 I __ ~OJ~6~9J 1213

1=63=9==! =98=3===6=0=3=4==1
1
=.=17==D=e=c=em=b=e=r=. 

November ....... 284 I 
I I 

December ......... [ 587 I 



14 TORONTO MAGNETICAL OBSERVATIONS. 

TABLE XXVIII. 

Oomparative view of the ratios that express the distribution of the aggregate values of the disturbanc?s in the several 
months, as derived from the five years ending June 30, 1848, and from the seven years ending 

December 31, 1862. 

, IT \ 
I 

~ I 
...::i . E -

I 
=' <,;> 

I ~ 
I = \~ 

... ·c 
" CI.. 

" ~ I < I ~ ~ 

1844 r Total .. ............. '1 0.57 : 0.84 1.11' 1.42 0.98 
I 

Z 0.57 0.84 1.15 1.29 0.98 
0 1:~81 Easterly ...... . ....... .... 
~ Westerly .............. 0.57 . 0.84 1.06 1.59 0.98 < z .... 

r~l ····H·· 
0.59 0.61 0.96 0.91 0.87 

~ 1856 0 
0.51 : r:.l 1:~2 Easterly ............... 0.49 1.22 0.93 1.02 

~ , 

0.73 \ Westerly ............... 0.71 I 0.64 I 0.88 0.68 

~ rWHH .... ' 0.58 : 0.94 0.94 1.50 0.90 ' , 
0 1~~ Increasing ............ 1 ~ 
0 

... ... .. , 
~ 1848 I : Decre~~ing .......... : i I 

E-i 
.. ... ... 

I 

Z (Total 0.72 0.50 1.06 1.03 i 0.82 0 ................... 
1856 I I 

N I 
0.31 I I ~ 1~~21 IncreaSi~g ........ ... 0.40 i 0.89 1.29 , 1.10 . 

0 
0.82 \ 0.631 = Decreasmg ............ 1.10 0.95 0.74 . 

~ 
1844 rWHH

. 
0.56 0.74 ' 1.08 \ 1.49 1.12 I 

0 
0.991 ~ to Increasing ...... , ..... 0.71 0.77 1.21 1,46 

0 1848 
~ Decreasing ............ 0.45 0.69 0.98 1.55 1.221 
~ 
< rmIH..HH. 0.80 0.72 1.27 1.14 0.84 0 .... 1856 
~ 

1~~2 Increasi.ng .......... ··1 0.96 0.75 i 1.32

1 

1.33 0.70 ~ 
r:.l 
>- Decreasmg ............ 0.64 0.69 1.22 0.95 0.98 

rOml ... H .... H·····I 0.52 0.74 1.05 1 1.55 I 1.08 
1844' , , 

~ to Increasing ............ 0.72 0.70 1.17 : 1.51 I 1.08 
0 
~ 1848 
0 Decreasing ............ 0.43 0.76 0.99 1.56 1.08 
~ 

~ rW
.
H

. 
0.73 0.66 1.29 1.19 0.85 

-< 1~~6 Increasing ............ ~ 0.95 0.6\} 1.33 1.47 0.71 0 
~ 1862 

Decreasing ............ 0.57 0.63 1.27 0.99 0.95 

z :E: {Total .................. 0.64 0.94 0.97 1.41 0.85 0 .... 
~ 
< 4S rw .HH ...... 0.80 0.58 1.12 0.98 0.79 
Z .... 1856 Increasing.... ....... 0.89 0.66 1.15 0.94 0.70 ~ 
0 to 
Z 1862 Decreasing ............ 0.48 0.29 1.02 1.13 1.09 .... 

I 
I I 
" 

! +l I , 
'" C!$ I r:: I ~ = I OIJ 

=' I ::: I 

~ 
I ~ I -< 
I 

0.53 I 0.94 1.15 , 

I 

0.75 0.98 1.36 

0.25 0.89 0.8P 

0.52 . 1.08 1.58 

0.73

1

'.28 1.74 

0.26 0.84 1.39 

0.36 1 0.61 0.75 : 
I , 
! ... ... '" 

.. . ... ". 

0.81 I 
: 

0.99 : 1.27 ! 
i I 

1.37 1.52 1.23 : 

0.65 : 0.84 ; 1.29 : 

0.50 0.71 1.08 

0.51 0.55 0.76 

0.50 0.95 1.31 

0.88 1.09 1.03 

0.90 1.271 0.91 

0.87 0.91 1.15 

0.39 I 0.78 : 1.06 

0.45 0.59 0.65 

0.36 0.88 1.27 

0.83 1.13 1.14 

0.91 1.54 0.90 . 
I 

1.31 \ 0.77 i 0.84 

0.39 0.56 0.74 

0.79 0.90 1.19 

0.64 0.80 1.21 

1.28 1.28 1.13 I 

~ I Q) 

~ i ~ S 
I 

Q) 

<l) .g 
~ 

CI.. 

I 
..., 

Q) <,;> ! 
r:n (;I I 

I 

1.62 I 1.31 

1.63 I 1.28 

1. 61 1.35 

1.76 1.42 
I 

1.78 I 0.90 

1.74 I 2.06 

1.71 1.48 i 

... . .. 

... ... 

1.71 1.47 

1.50 LOG I 
1.7G 1.58 I 

1.60 : 1.29 
i 

1.49 I 1.25 
I 

1.65 I 1.33 

1.34 1.42 : 

1.29 1.27 I 

1.40 1.57 : 

1.64 1.36 

1.45 1.10 

1.73 1.49 

1.50 1.52 

131 1.26 

1.63 1.70 

1.67 1.45 

1.67 1.52 

1.72 1.58 \ 

1.47 1.28 

~ 
Q) 
~ 

S 
Q) 
;;. 
0 z 

0.78 ! 

0.60 
I 

1.06 i 
I 

0.62 ! 

0.60 : 

0.64 i 

0.98 

... 

.. . 

0.46 

0.25 

0.53 

0.75 

0.82 

0.68 

0.63 

0.50 

0.74 

0.77 ! 
0.89 

0.70 

0.47 

0.35 

0.54 

1.02 

0.49 

0.52 

0.38 

t 
~ 
S 
Q) 
<,;> 
Q) 

~ 

0.76 

0.57 

0.99 

1.09 

0.81 

1.43 

1.28 

1.10 

1.07 

1.11 

1.00 

1.48 

0.63 

0.84 

0.80 

0.87 

1.05 

1.67 

0.74 

0.70 

0.58 

0.78 

1.37 

1.18 

1.19 

1.17 

-
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TABLE XXIX. 

Aggregate values of the disturbances of declination, distributed into the different hours of their occurrence. 

p 1 

CAL, 

TORONT 

ASTRONOMI 
TIME. 

1856. 

- ~ - ~---

18 
20 
~ 

-1 
10 
1~ 

=-

TORONTO 

ASTRONO)UCAL 

TIME. 

I 

~7.;j 

I~O 
49. L 
347 

161.6 
IfIJ.4 

-

I 
i 

1857. 

I i 
1 

i 13::!.6 
I 

i 87.3 
I 

4f).9 I 

i'i.li 
I HH }I I 

I (I". i 
- ._-

lS37. 

1 
I I 

1 

Sums. I I 

I 
TORONTO 1858. I 

1859. 1860. 186l. 1862. 1856 to Ratios. i CIVIL TIME. 
r I 1862. : 

I 
I I I 

I 38fi.9 146.0 ! 313.7 i 303.9 I 182.5 1513.1 1.12 6 a.m. , ! 14.').:3 :)2.')0 2il.5 2.j~0 (129.3 1452.4 1.07 I 8 
I 

I I 5:3.3 150.9 i 137.8 I 70.6 112.:> 621.1 0.47 I 2 p.m. 
56.6 120.8 98.4 ! 1167 97.7 60:3.5 0.45 I 4 I I 

::!is ::! 34:3.5 ! 352.7 I 31i.7 a17.3 1965.9 

1 

1.46 I 10 
4Ull- 362.5 i aili.6 1 310.5 2G8.8 1935.9 1.4:3 I 12 

i - -

Easterly Disturbances . 

. -----========~====~================ '----1---1 1----------- -- --------1--------
1 

Sums. TORONTO 
lS.j~. lR.j!I. 11860. 1861. 1862. 1856 to Ratios., CIVIL TIME. 

1862. 

_____ 1 ___ ---,---1---1---- --- --_I I 1,-----
18 31.1'- 35.4 35.9 101.4 I FiR.6 51.0 72.5 416.6 I 0.56 I 6 a.m. 
20 (j.~ 16.1 2li. \) 100.3 I 54.3 2(;4 32.6 2G:U. 0.a5 I 8 

2 0.0 30.6 :34.0 9:3.5 i,':\1 1:1.7 61.1 311.5 0.42 2 p.m. 
4 11.7 )R1 20.1 61.2 56.4 ·1-2.9 :n.l 247.5 033 t 

10 1til.6 14;')" 2i'-:.2 30G.l ~)n7.1 2!)2.3 :Wi.O liSs.1 2.40 10 
12 'r-.7.;j 91.0 ;~i7.7 2U:jG 249.7 2::~.~1 1196.4 1434.8 1.9:1 12 

Westerly Disturbances. 

======~~~--~~-'=-========~==~====~==~====~-===~"='===T======== 

TunONTO ill II I Sums. 
ASTRONOMICAL, 1856. I. 1857. 1858. 11859. ]860. 1861. IsG2. 1856 to Ratios. 

TIME. ' ,1862. 

18 
20 

2 
4 

10 
12 

--------1---1 ------.,------
110.1 1212.3 1215.3 131.5 314.4 1096.5 l.81 15.7 

35.2 1 
!I 4,().1 
I 23.0 

I
, 0.0 

16.9 

97.2 
712 
163 
60.5 
49. L 
17.7 

UsA I 2~!.7 i 217.2 22.").6 296.6 1189.0 1.97 
18.8 57.4 I 597 569 51.4 309.6 0.51 
36,") I 59.6 I 42.0 n.s I 60.6 356.0 I 0.59 

0.0 I 37.4 ,55.6 25.4 I 10.3 I 177.8 0.'29 
26.7 158.9 126.9 81.6 72.4 501.1 0.83 

TORONTO 

CIVIL TIME. 

6 a.m. 
S 
2 p.m. 
4 

10 
12 



16 roItONTO M:A:GNETIOA:L OBSERV' ATIONS. 

TABLE XXX. 
Aggregate values of the Disturbances of Horizontal Force distributed into the different hours of 

their occurrence. 

======~=~=-==~=====,==========--=T~==-==~====~I ==~~====~------------~~~ 
Toronto Sums in the 

Astronomi- L856. 

A 

cal 
Time. 

18 
20 

2 
4 

10 
12 

Toronto 
stronomi-

cal 
'fime. 

, 0.03979 
I 07205 

I 
03564 
m912 

, 05lO4 
I 05445 

1856. 

--------------

Hi 10.01105 
20 i 02864 

2 I 01222 I 
4 I 01450 

10 01128 
12 01087 

I 
Toronto i 

Astronomi- i 1856. 
cal I 

Time. i 

18 
20 
2 
4 

10 
12 

0.0~874 
04"41 
02342 

I 
02462 

I 
03976 
04358 I 

I 

! Toronto 
vears R' C' '1 

1862. 1856to 1862, atlOS. IVI 

iuclusive. I ! 1'ime. 
1860. 1861. 1859. 1857. 1858 

----~----_T----~----~~---------------

0.062~~- ~13~~~.230951 0.24149 0.07209\ 0.141051 
06531 12H45 27327 I 18251 11197. 14285, 
0()392 13!180. 14131 11832 09681: 11281 i 
06731 11lO6 17459 13411 09:360 I 10474; 
10395 18946. 17801 15560 I 15827 11193: 
11012 21705 I 19217 I 23530 15937 I 16319! 

Disturbances increasing the Horizontal Force. 

1857. 1858. 1859. 1860. 1861. 1862. 
I 

I --- --------_. 

0.02091 I 0.<)1295 
I 

0.00485 0.01528 0.01419 0.00877 i 
01352 03197 0:1173 03678 01744 04604 
00772 07325 . 0()367 01J891 03269 04929 
0:2628 04528 I 08409 06590 05127 I 06:356 
01611 01112 ; 02690 03785 01169 01386 
01145 02419 I 03620 01754 i 01258 01178 

Disturbances decreasing the Horizontal Force. 

0.92041 
97441 
70861 
72453 
94826 

1.13Hi5 ' 
I 

Sums in the 
years 

1856to1862 
inclusive. 

008800 
20412 
30775 

I 350S8 
128S1 
12461 I 

1.02 6 11.01. 

1.08 8 
0.79 2 i,.III. 
0.80 4 
1.05 10 
1.26 12 

1'oronto 
Ratios. Civil 

Time. 

0.44 6a.m. 
1.02 8 
1.53 2 p.m. 
1.75 

I 

4 
0.64 i10 
0.62 12 

1857. 1858. 1859. 1860. 1861. 

Sums in the 
,ears.$' 

1862. 1856to lAJ62 Ratios. 
Torllnto 

Civil 
Time. 

005769 
05179 
05620 
04103 
08784 
09867 

I I 
0.11159] 0.21800 10.22621 10.05790 

09148 24154 14573 I 09453 
06655 07764 04941 I 06412 
06578 09050 06821 I 04233 
17834 15111 11775 I 14658 
19286 15597 21776 I 14679 

0.13228 
09681 
06352 
04118 
09807 
15141 

iuciusive. 

0.83241 
77029 
40086 
37365 
81945 

1.00704 

1.19 
1.10 
0.57 
0.53 
1.17 
1.44 

6 a.m. 
! 8 
; 2 p.tn. 
I 4 

10 
12 
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TABLE XXXI. 

A.ggregate values of the Disturbances of Vertical Force, distributed into the different h'lIlrs of their occurrence. 

I 

Toronto 
Astronomical 1856. 1857. 1858. 1859. 1 HliO. thlil. 1802. 

Sums.! 1 Toronto 
1856 to IRatio~.. Civil 

Time. 

------- -!- -,--
18~1 __ 1 T;m. 

l8 
20 

2 
4 

10 
12 

·0.0]\)4h 
OHl06 
00888 
OOil9 
01528 
02277 

Toronto i 

A.stronomical i 185({. 
Time. 

0.08536 
0:!277 
01182 
OISH) 
08245 
03096 ' 

(1.08998 
02765 
041l:'~ 
03990 
03675 
Oth63 

().06626 O. Oo};j!) 0 (I:~HS 1 n O.j~:-\ 7 
05-18'\' II HI;:) 0 0:301 i 0:3066 
11:i!1:~7 0:39!H U:lh:l:i 0:3815 1 

U5749 11~!15:l O.")lli:-\ (I~7h7 

0170B 0:3!1itl U:3li.H U:!:!22 
U5li81 ()(i28~ 0 ~";(itl 05492 

1 

Di~turbance~ iDcrea~ill:'; thl' \" t>rtical Foree. 

--- --- --, 

1:'0.37. Ih;jS. Ih5!1. i ISli(l. 1861. ItlG2. 

O. ali-iS:, 1. Ii I 6 11. Ill. 

225G5 O. 8:l ' ~ 
23759 O.·'">i 2 p.lII. 
:!7-+80 1.01 4 
24U06 0 btl 10 
:33313 1 2:l I:! 

_. ------

1 

::;llms. ; Toronto 
1856 to l{atio~. Civil 

]Stl:!. ! Time. 

1---1 .---------
18 0.0053li 
20 00840 

2 00522 
4 00503 

10 00608 
12 00;)5,") 

1'oronto , 
As.tronomical i 1856. 

Time. 

--.---
18 0.01412 
20 01066 

2 00361 
4 00216 

10 00920 
12 01722 

!0.00784 .0.010461°.0152:3 "U.013.J.7 tu.OOmH O.010H I 0.069H 
007G,s I OOGtJl 004:-l2' 07162 

0.;}2 6 a.m. 
'Oo'">Hi 01318 02802 

00825 08030 I 05H14' 
01449 I 0:3718' 0,1,768 I 
0141+ 02059 025'12 
OB2.J. (llG:!7 015-H{ 

08866 (I:3~~U:) 
U:37,jli, 0-1,.;0;) 
02:112 0'2.J.3G 
01liG;; Otl,.;U 

_1_ 

11:-\:-\0,.; IHH,.; 
01:.l:3h 2:3aGi 
01698 13099 
U\(i,.;:3 uD\l7,.; 

_ __ 1_-
-----

0.54 8 
lAG 2 p.m. 
1. 75 , 4 
O.!)h IIo 
0.7.j 12 

Disturballee~ dt'erea~ing tile \' ertieal Forl·(·. 

Ihl-il. IS.ii. 18G,.;. 
---r-:lllll~.. , Toronto 

1 hli:!. I 1~5li to Hal io,.! Civil 
lS(j2. Time. 

, ---- --~- -1------1-- --, 
1 . 1 

0.u275:! U. U2!).:) 2 0.0;-; lOa 0.UH,!2 10.U:3:!s7 
0146L OH5~ 0:3182 11:3~S2 : O:!:l:!(j 

·----1- - ---------
.UU.J.::W:3 U :!~711 1.79 I 6 ll.lIl. 

02(;:14 15,1.0:) 1.12 , 8 
00857 UlOtj:i u07l:1 ()O(i:!tI I Umi;{:! oOGu7 UJ,:31J 0.8] , 2 p.m. 
00;37U , 00242 00!J81 OL197 00ti58 00.J.l·9 0411:1 0 . .30 i .j, 

Ult)81 0161G 02127 0W6() U1218 Ol529 10UOi U. i:1 lO 
02572 03238 08986 04li21 o:~3~"; 0;)809 :!3;J35 l.69 12 

::::=;;-~ 

3 
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TABLE XXXII. 

Aggregate values of the Disturhances of Total Force, distributed into the different hours of their occurrence. 
======;:---------------------- ------- ---- -- -:- -- ~ "--:::-=------------------

Toronto - ---I r - 1 Sums. 
Astronomical I ] 856. 1857. 185R., 1859. 1860. 1861. i 1862. 1856 to Ratios. 

Toronto 
Civil 
Time. 'rime. Ii' 1862. ' _1____ -----1---1--1-

--1~--1~'~~9-; 0.0249-;'O.03:!12 IU-05737 0.05804 0.03177 0.04745 0.26058 i 1.28 I 6 a.m. 
211 00986 01325, 0174J. 04115, 03622 02183 02548' 16523 I 0.81 [ 8 

.J 00443 00392 02735 04060 I 02748 02658 02590, 15626 1 0.77 I 2 p.m. 
-4- 00304 00884 03010 040(i7 03615 04202 I 03737 i 19819 1 0.98 ' 4 

10 00704 02246 02649 02917 03061 02227 I 0'2214 I 16018 0.79 10 
1~ o Ui·i5 02865 04192 0-H06 05880 04267 I 04320 i 27665 i 1.36 12 

I 
- ------ --

Disturbances increasing the 'rotai Force. 
_. ------- --- '-- -------

Toronto I 
I 

I 1 

185li. 18~i. 1858. I 1859. I 1860. Astronomical, I 

Time. 
i i , 

---.--- , i --I 

Sums. I Toronto 
] 856 to Ratios. 1 Civil 

1862. Time. 
r : i I 
I --- ------1---

1861. 1862. 

IS 0.00207 10.00306 I 0.003ll 0.00666 0.00607 [0.00273 iO.00406 0.02776 0.33 I 6 a.m. 
20 ., 

'I. 
111 
12 

Turonto 
AstronODlical i 

Time. 

----
Is 
20 ., i 

4 
10 
12 

00898 00278 I 00574 01432 00271 
00261 i 0034R 02169 ' 03791 02614 
00259 00781 I 02916 o::l72·! 02983 
uOl9t; 006!l2 u1021 OU:!:~ 01581 
00090 UOk93 I 0084-0 006-1-4 00940 

____ ' ---.~ I 

, 00147 I 00280 03380 0.40 I' 8 
02347 02264 13789 I 1.64 , 2 p.m. 
03964 03600 18227 ' 2.17 ' ·t 
014] 1 01090 07214 0.8610 
01023 00601 05036 0.60 112 

______ ==~=c-

Disturbances decreasing the Total Porca. 

------------------------ =-------------------

1856, 1 Sr,7. IH5S. 

-------
U.00683 0.02187 :0.0~901 

00588 01047 1 01170 
00182 00049 I (J0566 
00045 U0103 0)094 
0050~ 01554 I 01628 
01550 I 01972 03352 

1859. 

0.05071 
02683 
00~(j9 

00343 
01694 
03852 

1860. 1861. 1862. 
Sums. 

1856 to 
1862. 

------I ,-----

I 1 i Toronto 
iRatios. Civil 

1 __ Time. 

0.05197 0.02904 10.04339 1 0.23282 1.96 6 a.m. 
03351 I 02036 I 02268 13143 1.11 1 8 
00134! 00311 00326' 01837 I 0.15 2 p.m. 
00632 I 00238 00137 01592 0.13 4 
01480· 00816 01124 08804 0.74 10 
04940 I 03244 03719 22629 1.90 12 

I -- -- ----= -___ -=_--::-= =-=--=~=c--=-::=:..========::-=-
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TA BLE XXXllI. 

Aggregate ralues of thp, D18turhan('e~ of Inclination, distributloo int.o thf' d1l1"[1'111 hourI' of t hplr O,'('UITence 

Toronto 
Astronomical, 1856. 

Time. 

----------
" ]S :.?Olii 

:.?U :~921 ., 17!1:3 
4 21ii 

10 :.?71);1 
12 2709 

----- -

Toronto I 
Astronomical: 1)00,;')1;. 

Time. I 

18 
20 

2 
~ 

10 
12 

I 

1:.?!1li 
2,')51; 
11tH 
1490 
1!1~ .") 
1 B-1:-; 

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

Toronto 
Astronomical 

Time. 

IH 
20 

4-
10 
12 

1856. 

771 
136.5 

620 
687 
818 
861 

lS;"ii. 

:.?H.")G 
:{504 
;14!10 
:li.J.7 
.-,4 it; 
.")2U1 

It>5i. 

" 
~G7~ 
2i4;) 
:3107 
:.?4!1I1 
Jail 
4442 

1857. 

I:->SH. 1859. 18GO. 1:->6l. V:W2. 

- -I 
, - -_. -1-----

" " Ijti.,::; lOla:~ 105.J.9 :l1:2 ~ l i~():) 

6374 HI.,)l 88:.?1 .-,ili:! Ijt) I ~ 
7:3!18 7:->";) I)jl)~ .") i;j:-> li:->1i 
6110 !IOlii ili:2 .'):21 iIi I i I :i!1 

101:3ti 10067 i!li;) :-;s:-;i liljUn 
11111.:;:-; !IO,')6 1111 i:-; I -.).)-

1"_1 iGli 

Disturballces increasiug the Inelillutioll. 

I:-;Iill. 1tl!a. 

-- -- -

" .j2GS !"lS7.) !lls2 :.!::!7~ , .");")111 
jUi.') 1:.?Oi1 li~OII J;!.i!l W:.?:-; 

3967 ;;1.:1:~ :1:)U1 1:1:'?li ~.:;7u 

4343 .:jill; ~2,I :!-h.! :;1:) 1 
\1.; 11) b:!~!1 Ii 1.J-' ~~f;~ ;,;;~n 

87:3,') tisl:~ %21 (i-I71 1'-.,-)j _I 

- - - -- -- ---_.--- -_._--

Disturballces decreal:liug the Inclinatiou. 

18;).'). ' IbliO. l~() 1. 

---- -- -- ---- - .. --- ----
" 384 

76L 
383 

1257 
1107 

759 

" 1417 
169!) 
3-1,31 
1767 
620 

1323 

1113,S 
~OS:l 

~15:! 
:~:!nI 

173ii 
224a 

7(i7 
:!II:!I 
aun 
2nOI 
lii:!S 
1060 

II!.') 
1401. 
14:32 
178! 

H:!;) 
S;)(-) 

" lin!1 
:.?"),"it' 
:!~~47 

:.?71J~ 

1089 
ii90 

I 

SU1Il:--:. 
I Toronto 1 

1:->;,li t" IH:1ti"'.: ('i,ii 
1:-;li:2 . TinlL'. 

I ._- --

l:2J!li II ! );.~ 6 a.m. 
-tSG:, 1 LOU s 
:3~ ),-) ~! J II ... 36 » p.m. 
;,!lIii:-; lI.bi .j. 

5l!)];j 1. 1~ 10 
.i:.?649 1.1;') I:! 

- --

~IIII". 
1,.,;;() f(, 
ISl)2. 

--

;H~:!7() 

:{1i7;{~ 

~.~.~r2~ 
:2.J:2,~;{ 

I·jllftll 
Hli;;, 

:-;Ulll~. 

1 sr,li to 
LtiG2. 

" li221 
LIn]9 
13621 
14~95 
78:!5 
i!lft:.? 

H1\tio~. 
Toronto 

Ci"j] 
Time. 

- -,----

1.02 n a.m. 
1.03 " II. i:! .) p.m. 
n. i 1 t 
I. :21 JO 
1. :.?G I:! 

----i-

T,"·,m(n 
Hario,. Civil 

O.tiO 
1.1.") 
1 . :3:.? 
l.3!) 
O. iIi 
O. is 

Time. 

I, a.m. 
,., 

I ~ p.m. 

'10 II:! 
- -------------
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TABLE XXXIY. 

Ratl'" of the .-\~g"·b"U' 'alut'R of the :'I lag 11 l't It' Disturbances at each of the SIX observation hout'R, derived from a seriell 

of years t" the An·rage Aggregate Value of the six hours. 

§ 

-

H'H{ Total ... 
to E;~st('rl.\" 

l.';-ts \\ pstf'rh' 

1:-.11 \ Total 
to - Ill(Tl'a~ill" 

I~W..; t Del'rea~il~ 
1:-.5(j 51'otal ... ... ..... "". 
to Increasing... ........ . ; 
1~6~ t Decreasing ............. 1 

18 t4{ Total . . . . . ......... . 
to Increa~ing ... '" 

1~4S Decrea~ilJg .. . 

1856{ Ttlbil 
to 11I('!'l'u"ilJ!! .. 

I S(;~ Decreasing .. 

1856{ Total .. 
to I ncr\'a~illg 

ls()~ Decrea~ing 

1~!4{ Total .. . ... . .. .... . .... I 
1848 

to Increasing ............. . 
1856{ Total .............. . 

1862 Decreasin'g... ..... .. ... 1 

G A. ~1. 

1.03 
0.50 
I .. -,:1 

I.L! 
... )Ii 

1.-;l 

1.1,!' 
0.3;, 
1. :!:! 

l.W 
0.4-4-
1.19 

1.:!O 
O. :!/ 
1~(j 

1. 1 i 
U . .J:! 
Ii! , 

1. :;1 
0.26 
1.:-.7 

1. 2:-. 
0.33 
1.96 

O. Sli 

0.93 
1.02 
0.60 

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

~ A. \1. 

1. :!!) 
0.29 
:!.17 

1.u7 
0.35 
1.97 

1.21 
0.30 
1.38 

1.08 
1.02 
1.10 

u.:-.o 
0.41 
l.0(j 

o.~:{ 

O. !i4 
1.12 

0.~3 
0.:~4 

1.09 

0.81 
0.40 
1.11 

L.12 

1.06 
1.03 
1.15 

~ P. M. 

0.39 
0.23 
0.55 

0.-t7 
0.42 
u.51 

0.69 
:!.08 
0.43 

0.79 
1.53 
0.57 

0.7(j 
1.60 
0.16 

O.S, 
1.46 
n.31 

O.(j~ 

1.65 
0.07 

0./7 
1.64 
0.15 

0.89 

0.86 
0.73 
1.32 

4 P. M. 

0.51 
0.35 
0.67 

0.J.5 
0.33 
0.59 

tI.63 
2.26 
0.33 

0.80 
1.75 
0.53 

1.03 
2.30 
0.14 

1.01 
1.75 
0.30 

0.93 
2.56 
0.07 

0.9s 
2.17 
0.13 

0.7S \1 

0.87 
0.71 
1.39 

10 P. M. 

1.51 
2.67 
0.3S 

1.46 
:! .40 
0.29 

1.07 
0.62 
1.15 

1.05 
0.6,* 
1.17 

0.84 
0.91 
0./9 

O.SS 

0.98 
0.79 

0.7!"1 
2.75 
0.82 

0.79 
0.86 
0.74 

1.22 

1.13 
1.24 
0.76 

12 r. M. 

1.32 
1.96 
0.70 

1.43 
1.93 
0.83 

1.31 
0.39 
1.48 

1.26 
0.62 
1.44 

1.3S 
0.51 
1.99 

1.23 
0.75 
1.69 

1. ;')2 
0.44 
2.09 

1.36 
0.60 
1.90 

1.13 

1.15 
1.26 
0.78 
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TABLE XXXV. 

Distribution into the different months and hours of the ratios expresHing thf' relative amount of the Dist urbance~ 
of opposite signs, derived from the observations of the seven y"ars terminatiug December 31, 1862. 

MONTHS. 

RA'l'I08 UF IJlSTURBANCE8 DECREASING THE ~'ORCE 
TO THOBE THAT INCREASE IT. 

:Ratio8 llfEa~teJlvi 
to 'Vesterl\" 

Disturbances' (.t' 
declination. 

1'- - ~-.. - -----, -----~-

January 

l"ebruary. 

March ....... .. 

April ................. . 

May ................... . 

June 

July ....... . 

August ............... ! 

September ........... i 

October ............. . 

November 

December ............ ! 

HOURS. 

18 

20 

2 

4 

10 

12 

u.sri 

0.815 

:!.35 

I.:!H 

1.84 

3.46 

1.86 

1.53 

1. :2(; 

0.54 

1.15 

0.70 

0.3S 

0.:22 

1.01 

0.70 

10.06 

2.86 

11 nrizontal Force.1 Vertieal Force. Total Force. 

1.0:1 ().69 O.~l; 

I.B U. ~)l; 1. :2f) 

4.32 ().gu l.36 

:! .. -,." O. I! O. ~);) 

:!.34 1.H I.flO 

IGI 1.00 1.:20 

l.n2 0.7;; 0.77 

3.64 1.:U :!.IXi 

4.10 1 . I:! i.ili 

;j. :!1 ,,~ 

._1 I.Hl 

1.33 1 .-.) 
.d_ :!.IS 

3.62 l.H 1.90 

9.46 3.51 S. :jf! 

3.77 :? .15 3.I-'H 

1.30 II.:?:! 0.13 

1.06 0.18 0.09 

6.36 0.83 1 "') 

8.08 2 :H 4.49 

Ratios of dis
turbances that in.· 

crease to tho!'e 
that decrpa~e the 

Inclination. 

"i.Hi 

a.90 

:?'-.-' 

1 ~'I .1-

:2.14 

t.O:2 

3.4S 

5.~:l 

:,.0"-

1.90 

1.76 

5.63 

5.59 
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Toronto 
Astro

nomical 
Time. 

1854 
1856 
1857 
Hi5S 
1859 
1860 
1861 
ISll:! 

18 

Toronto 
Astro-

nomical i 1:-; 
Time. 

TORONTO MAGNETICAL OBSERVATIONS. 

TABLE XXXVI. 

SOLAR DIUR.NAL VARIATION OF DECLINATION. 

• JANUARY. FEBRUARY . 

20 2 

MARCH. 

10 
I 

12 !, 
Toronto 
Astro

nomical 
Time. 

18 , 20 2 

APRIL. 

==;==== '_--_-.. =-=-_~_-.~_ .. =-_-~_-'_~-C:"-=' _.C=:.' ·--·--r-
.) 10 I:! 

Toronto 
Astro- : 

nomical . Hi 
Time. ! 

:!u .) I 

4 110 12 
1 

, 

i I 
4 ; 10 i 12 

! 1 

. I 

I ,·----I-~, - I I ---I ----~---~- I I -r- ,-~-1- I I: I 

1854 +1.84 +4.10 -4.st:; -;·L-.lS +1.11 +l..H· 1:-;;)·1 +;-LSO +8.641-5.:37,-2.80 +0.68+0.96 
1856+1. 71 +;3. 7.:i,-4.16.-:!.lU +O.:{S +0.64: 1856 :+:L4\i+5.0;~ -5 .5;{,-:3 .17 +0.20.+0.92 
1857+1. 71 +;~ .52 -5.35 -1.70 +1.:311+0. 7:{ lS;:;7 +4.07 +4.54'1-5.90-3.13,+0.4;) +0.90 
1858 +2.04 +5 .17-5 .91 ,-:3 .41'+0.79 +0.!l8 1858 +:3. ?():+~ .O~-6 .89

1

-8 .6~i+O.4~ +O.~~ 
1859 +2.52,+5.7G'-li .. ::;S,-.t.s8 +0.71,+2.6!1,: 1859 +1 .. ;)U;+1 .9.J,-8.14-4.4D

1
-O.48 +1.o_ 

1860 +2 .S:! +5 .G:3-G .4U'-4.t5 +1. 70 +0.97 ISGU +3 .;H +0.2G -·6.95 -4.32 +0.851+1. 74 
1861 '+2 .S!j +(j.21 -Ii. 27 ~-;3 .8:3 +0.7:: +U.5U' J :-)61 +,1,.201+7.74-7.18:-4.96+0.35 +1.31 
1802 + l..')7 +5 .541-5 .2U

1
:-2 .02 +0.27 +0.3511' 1862 +2.99 +6.12 -0.7 LI-2 .9Ui+O.33I'+1.06 

-0-=--,------;-,---- . . . 1 

185l> to 5 ;+.) '3'0 +" OS ~-.- -U -:3 .", +0 "4'+0 0- 1856 to) :+., ,...,,1+,-, 2 ,~,~ ""6 =~3' 801+0" ~30'+1 18 
1862 t' ~ .. 0. J.I·~()I_ .~~_,v'~1~6~ Ii "./v

i 
v. -", v.I._ •...• __ ._. __ 

Toronto 
Astro

nomical 
Time. 

18 

MAY. 

:!U 4 10 12 

- . 

Toronto 
i Astro-

nomical 

! Time. 

Ii-' 
4', 1854 
2 1

, 1856 
) 1 . L857 
Ii 1:-)58 
4!: 1859 
6! 1860 
,> 1 .,., 1861 

511 
1862 

JUNE. 

1 
1 

I 
18 

I 

20 .) 4 10 12 

I ' I ' I I 1 I I I 
I 

+5.69
1
+4.87,-5.81 i--4· 25 +0.63 +0.77 

1+5.28 +5.39-5.39:-3.29
1
-0.33 +0.24 

+5. 87!+5. 80 -5. 82!-3 .33.-0 .35 +0.25 
.+4.91:+5.321-5.241-3.85[+0.34 +1.45 
,+6 .38,+7.66 -7.37 1--4.10

1
-0.37 -0.27 

;+7.20;+7.41-6.571-3.80 -1.51 -0.79 
-0.16 ,+5. 4~1+8 .18 -6.92:-4.491-0.17 

1+5.95i+6.81-7 .27
1
--4.39 +0.17 +0.64 



Toronto 
Astro-
nomical 
Time. 

Toronto 
Astro

nomical 
Time. 

18 :.'0 

:.'11 
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TABLE XXXVI.-(Contilllll'd.) 

SOLAR DIURNAL VARIATION OF DECLINATION. 

JULY. 

1 
II :.' 4 10 12 

II I 
~--- ---~--~ 

SEPTEMBER. 

·1 III I:.' 

Toronto 
Astro-

nomical 
Time. 

IS;,:; 
1:-;,'.;, 
IKd, 
I l-':" 
I'!'.:, <.: 

I'!'.:,!I 
ISI;II 
I l-'(il 
lSI.:.' 

AUGUST. 
----~--

I , 
IS :.'0 '2 

I 
4 IO 11 

I --- - -----_. --- -

I J I ' I I I 

+1;.0:."+ 1'.71-6.i4-::.S-I +I.Oli+O.lil' 
+;, .(,01+ 5. !/II ~-:; .. "11--:.' .41; +0.191+0.40 
+ 1.,:,'+ ii. :.'cJ,·li.II2!-:.' .. 'i:: +11. i I +0.6i 
·+:,.I'~I + i.I:.',- 1 •. :.'1'1- :.' .!)Ij -(l.tI:; +O.:.'Y 
+:,.3ii+ i .. "-I-,i;,!I'-:1.iij.+O.IIII+I.()'!'. 
+1,.11+ !I. 6U .. " .:,;, -3.01'-0. 4!1 +0 .(lii 
+i . :::li+ I O. 6cJ' S .40 --I. -1:.'-,0. !I!II-O. 3t1 
+li.O!1 + i.fi!I" 7 .iO -3.-I!! +0.:39i+U.8t-
+1;.2!/,+ -. ;'0;', -, .;.0 -3.06 -0.091+(I.lj, 

I~:'(j to} +,-, I +-. + 
1,,('" ,:1 .. 1.1 ii.!O--'.-l:,-3.:1J (1.06+0. It--
,.- I I 

Toronto 
Astro

nomical 
Time. 

Ie; :.'0 

======== 
Ut·TOBEI<. 

., 10 I:.' II ,I 
----'- -- -- . __ . --_. 

11'5:3+4'.15 +;','.1;; -.,.cJ:l-I'. :'ii +0. :.'." 0'.1111 11 IS;.:; 1+:.' .. iO + IcJO-I·.~/.', -:." ;'icJ +11'4." +I/·.Ii~/ 
IS;,).; +cJ .b8 +5.1:.' -;;.10 -I.il +11.:3;', +0.11 IS:,;, +1.:.':.' +:: .1,-·:: H -1.:.':.' +0. ~lli +II.IIS 
IS;.(; +4.26 +cJ .;,:.' -cJ. iii --I.];', +11. !Ii -0.:.':, IS;;I; +1 .:;!I +:: .11 --::.:.'cJ -I. I:.' +11. ,'I -0.46 
IS.I' +5. Ii +,' •. I;. -; •. ltI-I.ii~/ +11.11, +".1/, 1''';'i +1 .!/:.' +:: .Sli:-3. !/'I -I .!I;; +0.:.':.' +0.,4 
1.";;:-> + I. i4 +Ii. ,:, -:, .S~/-,:.' .:I! +11 I!/ +II.~I:.'. I.":,." +:.' . II!! +;,.:.'0 -:, .:.'!/ -:.'. ,'!'. +1.:," 11.011 
IS;;Y !+cJ.6-!·+ti.(;O -ii.:;(1--:.'.i!/ -11.111--11.01. 1:->:,!/ +I.J' +;').'!'.:, --:,.:li -:l.:);; +I.:.''!'. +O.!I!I 
IS(,(I +fj .30+6.'/." -:,. ,"!J --:.' .li -J .Ii +0.1.:; l"'lill +:.' .:;0 +:,.1" --:,.10 -:;. I:'I+O.Ii(j +1.:.'0 
ISlil +·Li:,+iI. I, -ij.I'!'. -1.'/." -11.0'/ +O.li'/ Is(;1 +:.'.OcJ +1.:.'li.-1 e;1I-~.:;:-iI+(I.Sl +0.'!'.:1 
ISlj:.' .+:1.11;-, +I'.II!/ -;',.;!/ -:.' .17 +0.1 i +II:JI lSI;:.' ,+1.(;0 +;,.1;1; -:, .. " 1 -:.'.:-;0 -1.:-;:, +0.:":.' 

I1~;;}-~-.1-,+-I.84+6.36:-:' .Ii!/,-:.' .1I'_·-_O.04_~O. :.'(i l~~::}o l· ,+~ .0:.'1+ I-;~,_,-l ~'!'.:'~-_~~:'I~~~~5~,~~~~,.~ 

Toronto 
Astro

nomical 
Time. 

IS 

NOVE~IHEj(. 
--- ----,--

., 
Toronto 

Astro
nomical 

Time. 

DECEMBER. 

'C====''-'=:==== ==_-_ .. =-_-,-.-= 

.::... 
I." .) 10 18 

i I I, I I I, I I I, I I , ' 

Ik;'i:; i+l.94 +:.' .91,-::, ii4 -1.60 +1.:.':.: -,Il.O:.' He-,,) ;+0.,)-1

1

+1.:;" -::. I:: --'2 .lli +11.10 +1.'21 
IS;'i:1 I+I.O!/ +:.'.:3'2 -::.0:; -1.63 +1.":.' +11.:.' Ilk:,:, '+0.:;1; +1.1:.' -'2 I:: --I .0:.' +O.:'I-O.O~I 
I~;'i(, :+1. ,)1 +:.' .:~4 --'2 .. "1;, -0.91 +". :,,, +0.1!1 I.":, I; +0.:3,1.+1.0:: --:.' .;,:1--1.']:,\ +".7-1 +11. Ii:.' 
IS;" '+1. :.'1I+cJ.() 1.--1.111-1. ifi +0. !/5 +0. :,' 1."~,' ;+0. 161+1. kl-::. 111,-1, I." +11.1)(i +U .-11 
11-(:,1-( +~.:.'l +'2. 'I:' -:;.61'-':." 1:; +1.11') +1.11'2. I.";,.,, .+1.0-1,+:.' cJ:; -1.111-:.'.7-1 +1 .57 +0.;",;", 
lii;",!/ +2.61+l.IIII-I.:,S-'2.9I+O .. ,,!/.+II.i'l, Iii:,!) .+I.IS+'2.I" -1.:;::-;1 46+1.:~'+I,,'01 
1860 +1.94 +:L Ifi -1.1'2 -'2.'2i +11.,-1 +I.:;S 1SI;II+I.09j+'2.:.'i -:311(i Ikl +1I.:;!I'-O.09 
J SGI +1.7:; +'2 .''2.--l.:~:.' -:,:!.-I:3 +1 .sl +1 .:i:;. I S(, I +11.991+1 .k:.' -:l.'cJ-:.' . II Ii +11. '/s+O. ,I-( 
1862 ,+1. Ii +:.' .fj() -:L ,9-2.:.'0 +1 .;,'21+1.01" Is(j~ 1+0 . 29 +'2. '2:\-3.-1."1-1.96 + I. :.'(i +0.4:.' 

185(; to ll+~:851+3 .'(;"1-3.~~ -:.".1:1+1 .08:+0.90" IbI~Gi:}O} +0. i;+2-.(1l -':3. IS~:.'. I;I+I.~/~,'+O.~O 
I t-!62 5, , I I II" 1- I • _ 

.~-- - :=..---- - - ------- ~-. . . ---- ====- -- - -- ---=-----
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Toronto 
Astro
nomical 

Time. 

1854 
1856 
1857 
18.l~ 

1859 
1860 
18Gl 

TORON'l'O MAGNETICAL OBSERVATIONS. 

TABLE XXXVII. 

SOLAR DIURNAL VARIATION OF THE HORIZONTAL FORCE. 

JANUARY' FEBRUARY. 

I 1\ Toronto! ! I 
' , Astro-' : 

IH :!()::! I -1 \ 10 12 1\ n~:~~l __ i _I~_I 20 I:! -1 i 10 12 

i .000 '.000 I.oo:.oo~-\-.ooo--~~oo-- i:---- 'i' OOO ).000 1.00 1.000 .000 .000 
+ 166 + 2991-00021+ ;~6H + Oili- ()~~ 1854+ 6!J91+ 390[-0319 000 - 164 - 144 
+ :,Ol!+ 253 -0106+ -1291- :!32;- OS!I' 1856 '+ 511 i+ 0711-0249,+ 331 - 061 - 026 
+ -102\+ 4121-03221+ 187 + 062i+ 12~,: I ~5;+ 539i+ 478 -05071+ 051 - 159 + 060 
'+ -107 + :)20 -056H+ ;-;28 + 09..J'+ OR!I,I 1858 '+ 713 + 7!)8 -0857\- 298 + 028[+ 080 
'+ 4721+ 4:!3'-0707+ 1431+ :!9-1 + 2451' 1859 + 573 + 4H7 -08991- 219 + 173 + 34!J 
i+ 8701

1

+ 426:-100~+ 103+ 187;+ 294!i 1860 + 556,+ 352-09421- 059+ 331:+ 227 
:+ 310,+ 221 --025; -- 012 + ;j2f+ 286: 1861 + 645 + 347 -1205

1

- 078 + 3171+ 440 
Il-ifi2 1'+ 590'+ 609:-0926,+ 060 + 386'+ 156:, 1862 + 342+ 049 -0343 - 002 + 211 + 212 

1 I ; I • !! , __ I __ --'-_---'-1 __ --'-_--:-__ 
-I H-5-6-to-}--'-i .-0-00--1

1

.-00-0- I .-00 - -1. 000 1. 000 I· (lOU " 1856 to} \. 000 i .000 1. 00 1. 000 1. 000 1.000 
1862+ 507+ 410-0558+ 177+ 159+ 161,1862 ,+ 5541+ 369-0715- 039+ 120+ 192 

I _____ . ____ -'-__ ' __ ._. ____ ~_ I , 

~IARCH. APRIL. 

Toronto 
Astro

nomical 

I ,i: \1 Toronto , Ii! II I 
I" ' '20 I.) , 10 I(): Astro- I IH "0' '2 ' 10 I'.) 

o - i ... I - : I nomical '\ 1 - '[ - [' .. I 'i 

Time. , , Iii ,I Time. I 

1 

I I : II, I .000 ' . \.00 ' .ou 1.000 .000 '.000 , .090 .000 .000 .000 .000 .000 
IHfi4 + 283+ 315

1
-044.:5

1

+ 1/0+ 047'+ 2411': 1854 :+ 205- 058+ 021+ 634- 082+ 130 
185G 1+ 467+ 1-18'-022;+ 397- 0·44'- 117 1 1856 + 277+ 148- 167+ 491+ 151+ 168 
IH;;7+ 385:- 0061+0072 + 50.,1- 229 1

- 11511: 1857 1+ 204- 301 + 019+ 569+ 10.,1+ 256 
1~5t< 1+ 682+ 1661-1110 + 028 + 352+ .,195 I 1858 '+ 3831- 171- 747 + 608,+ 369 + 409 
1~;)9 + HI5\+ 2281-09201+ 23GI+ 173i+ 0791 1859 '+ 5521- 5721- 347 + 793 + 331 + 097 
HlGO + 939 - 122-08931+ 5141+ 223i- 052, 1860 !+ 505 - 318;- 152 + 69-ti- 176 + 298 
H;GI + 2!ll- J28-()6.tI,+ 433;+ -t66i+ .,192, 186! + 432 - 161:- 527 + 476 + 32.,1 + 257 

_~G~_~_~~1- 07~-O~79:~_~~+ 2981+ 491 i 1862 __ ,+ 4371- 5301- 019 + G561+ 1031+ 203 

1856 to} .000 I' .000 I' : 00 .000' .000 'I' 000 ~ 1856 to} 1. 000 '.000 ,.000 \.000 \ .000 1. 000 
1802 !+ 572 + 013 -062~1+ 3241+ 177 + 182i, 1862 + 399;- 272 - 277 + 612 + 172 + 241 

:\lAY. JUNE. 
--~-~--------

Toronto ~ -"-------; 

Astro- \' 'I' I I I ~ ','.0 'I' ') I Ii 10 i ) '.) 
n~:~ ___ ---,;--_-_-,--_ __"'t_-'--_--'7 __ -'-'-___ ...!i_ 

Toronto 
Astro

nomical 
Time. 

I 
1 

8 
, 

20 2 

I 
',.000 .000 1.000 .. 1.000 .000 1. 000 ii .00 o '.000 .000 

I 1 2591- 464 + 496 185.,1 + 140 - 305;+ 5851+ 591 - 093 + 0871 1854 '+ 
1856 '+ 428- 281 1+ 227!+ 457+ 082'1+ 1211i If-56 ,+ 
1857 + 3081- 322;+ 455:,+ 408

1

+ 0.,12 + 1341 185i '+ 
18:>S+ 210,- 4021+ 250~+ 371 + 1!J6 + ..J09 1858 1+ 
1859 + 4.,)5:- 714,+ 324 + 528 + 2071+ 231 1859+ 
1860 + 37.,1'- 8iO:+ 124'+ 8731+ 167 + 368 1860 + 
1861+ IHS - 2151+ 1891'+ 52311+ 1961+ 1491 1861 1++ 
1862 ,+ 2.,13:- 342+ 589+ 916- 285- 080

1 

186:.1 

-101',- 295+ 273 
368 - 373 + 079 
06.,1'- 786 + 084 
.,104'- 658 + 080 
224'- 956 + 633 
3911- 247 - 108 
219i- 231 + 482 

, 

! 
i 4 10 

I 
.00 .000 
+0502 + 088 
+0315 + 046 
+0424 + 209 
+1026

1
+ 483 

+07381+ 339 
+1l2~- 032 
+06831+ 228 
+0712- 138 

I 

12 

.000 
+ 043 
+ 208 
+ 259 
+ 107 + 075 
- 026 
+ 038 
- 12Z 

18f6to} .000,.000 i.ooo 1.000 1.000 \.000 I 1856tO}' 1. 000 1,.000 '.000 1'.000 1.000 1.000 -
1862 + 315 - 4491+ 308 + 582 + 086 + 190: 1862 + 297 - 5071+ 218 +07271+ 162 + on 

====== - '-'===================================== 



Toronto 
Astro-
nomical 
Time. 

1853 
J8:i6 
I~.)i 

- , 
1~.J,'i 

I~,-':I 
18(j0 
I '''Ii 1 
1t'li:.! 

TORON'l'O MAGNETICAL OBSERVA'l'IO~S. 25 

'fABLE XXXVII.-(Continuerl.) 

SOLAR DIURNAL VARIATION OF THE HORIZONTAL FORCE. 

JULY, 

I 
II 
:, 

1~ :21l 

I 
2 4 10 I~ 

II 

.OO~~~ 1. 00 C)-, I· OOO"I· OO ,.J .1I(io. ,1.11111"--' 
- _.,I-O .. ,..!,+ 3~'.l+r.I'{" + 1.1,+ Ih! 
+ ., .• 0')'13'+ ')'{'+II')(-+ J,.I.J.... "1 t).I·'

I
- t._ I ... t ;) _ Ji, ;):"1 I ~.) 

+ ~;~~: -111., I:) + -l0~)I+1160i'+ I;;i l+ O~,I 

Toronto 
.. \::;11'(1-

nomiC:ll 
Time. 

J ,":,:: 
I !if',;) 
I ~:oIj 
1 ~:,;' 
J ~:,~; 
n";,~1 

J~!;II 

1,'-'1:1 

AUGUST. 
==~,--------------:-

I 
I 

18 I 
I 

2l' , , 10 I " 
- - --- - _-'--__ ,1___. ____ _ 
I 
: .111111 .(11 ) ,.111111 i .110 .liOU .(1011 
I...L 1 
+ 

I _.f. 
(;;;;-: ---I 

1:.';,)1:+ :2,:2'+0:.77 + 11!1 + 090 
li·1+ 1I'.i! +1::.1', + :,:.' 1+ 1·12 

+ :.!,"';:.!-( I:dO+ -l;;:,+!llll,+ I-li+ 2:,:, 
+- Idltl-U;!!I+ 1;4+:ij~;+ :H;.+ ~;-'J + ;;;{2

1

-lIS:': 1,+ :.';;1 +;)~:;II + :.'111.+ ;;U4 + :;(i j -117.,; -- l:! +'1,'-' 1:, + :.'!I:;+ 412 
+ :20-l'-1.'!iI'+ Ii'I +11110,+ :.'ii + 6:.·1 
,+ ~II-I':'(il.+ :.''1; +-il:,I-,+ ;n:,+ 13-1 
+- 1:,:.1,-(11):.'1, + ·11U -'-!I;·II:.'.- 1:1I + lOS 

____ I I 

IH56tO} ,.(100 1.00 ,.000 1.00 1.000 .llOll 111~:ditol 
1:-:(j2 + 201 -111,:23 + 26:2+0906 + ()-l~. + m·11 1~li2 J 

,~' I I ' I ·Oot!"'.oo_.JOIi~~,,J()().) I"OO~ I'OO?_ 
+ .. ,I.' -II, I, .. +1I_''')i+llb~2 + _113 + .)0, 

Toronto 
Astro
nomical 
Time, 

IS53 
IS55 
IS56 
IS57 
ISb8 
1859 
IS60 
IS61 
IS62 

lSf6 to} 
IS62 

SEPTEMBER. OCTOBER. 

NOVEMBER. DECEMBER • 

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

Toronto 1 

Astro- I IS 20 2 4 10 I~ nomical 1M 20 2 4 10 12 
Time. 

---"-----

,000 /,000 1,000 1,000 1. 000 I· 11110 I, 000 I· 000 /.00 /.000 /,000 .000 
+ 546+ 325- ZiS+ l{i5- 015- Ol~j lM~d + -1J~,+ 3ii-038:2+ IlS+ OS4+ 025 
+ 4i9

1

- Olt/'- 0:;11+ 2:.!O + 1591- IIfjM lW.;') 1+ 298 + Z;!I+0021 1+ 19!)- 115 + 094 
+ 336 + 200 - U54,+ 3-10'- 068 - U-I2

1 
U.,;.6 + 394'1+ 211!111-III2/1+- 2l1ii- 002 + OS4 

,+ 6S3
1

+ 165,- 311,/- 13f'1+ Il7/1+ 203 11'57 ,+ 31S
I
+ 4(1;')I-II;);".(i/+ 105 + (153 + 064 

+ 763/- 031 - 53t) + 226 + 162 + 137 IH;')~ + .')23;+ 5201-06-12 + 01:2:+ OOSI+ 171 
+ 683 - 103 - 905'+ 1171+ -119 + 50!) IM;')!I + H-Ilj'+ 212 -lOS9/+ 48:)+ 109 - 028 
+ 528

1
- 146+ 435 1+ 10-1,1+ -115+ 2-1k IS60 + 462 1+ 015-0-179

1

+ O/iS+ 36k+ 294 
+ 634 + 051 - 4591- III,] + 3181+ 2:),)1 11<61 + 6391+ 31i9 -0713 - IU9 + 245 - 120 
+ 53S:+ 246- ;~SJ - OSII+ ~14,+- 17;'1 1862 + 134+ 220-0fiI7- OSli l+ 169+ 03~ 

1

,000 ,.000 1.000 ,.OOU 1.000 1.000 IIIS56to} 1. 000 1,000 1. 00 1. 000 1. 000 1. 000 
+ a95

1
+ 05.'} - 316

j
+ on + 225

1

+ 20D I~/;~ + eli-l + :27!),-0560 +097 + 136,+ 090 

==~== 1 



26 

Toronto 
Astro-

nomical 
Time. 

1854 
1856 
1857 . It;<:>8 
1859 
1860 
UW1 
l~U:'! 

1856 to ~ 
1862 ~ 

TORONTO MAGNETICAL cmSEltV ATIONS. 

TABLE XXXVIII. 
SOLAR DIURNAL VARIATION OF VERTICAL FORCE. 

JANUARY. FEBRUARY. 
-

Toronto 

18 20 2 4 10 12 
Astro-

nomical 18 20 2 4 10 12 
Time. 

\ .000 : .000 1.000 1.000 1·000 \.000 1 .000 1.000 .000 .000 1.000 .000 
1- :!7n;+ 00,1;+ ODS:+ ODO,+ 087 + 056

1 
1854 - 272- 007+ 101+ 146+ 114+ 03 

- 0(;0- 0611+ OG5 1+ 119 + 015 - 02,1;1 1856 - 1501+ 120 + 041 + llol+ 0(j3 - 05 
:- 1:~~:+ O,l;~:+ O~?I+ 0:38+ 05~:- 01~1 1857 - 069,- 0;1 + 0171+ 121 + 0601+ 02 ,.. - - ?-

7 
5 
2 

- O.)b
l
- 00.3'+ 0')')1+ liSt) + 00.3

1
- 00;)\1 18<:>8 110 0<:>4 + 007 + 190 + 10"" 005 1- 07, °

1
- OU + Ol!li+ 1:2:3,+ 016

1

+ 011, 1859 - 031- 022 - 026 + 120 + 057 + 032 
:- 1()0 - u:30 + 045

1
+ 0,"," + 054 - 001,' 1860 - 077 - 005 + 032 + 119 + on + 020 

,- 10:2 - ill + 117'+ U:W + 089+ 02G'I' 1861 - 067 - 101 + 071 + ISL + 026 + 017 
:- 1:30:- O~:!I+ 11:3;+ 137

1
- 02±i- oni 1.862 - 155

1
- 120

1
+ 078

1
+ 135

1
+ 113

1
+ 075 

'.000 '.000 1.000 .. 000 •. 000 i .000 111856tO} \.000 1.000 1.000 \.000 \.000 1.000 
- 0911- 0:321+ um,+ 089,+ 029

1
- 00211.862 - 094,1- 0291+ 031 + 139 + 066,+ 015 

===== 
MARCH. APRIL. 

==========~~======~======:==~=~-===~=====~====?====~==~==~====~== ill : Toronto I Toronto 
Astro

nomical 
Time. 

Astro- I 
! 

18 II' 20 1':2 4 10 12 1 nomical 18 20 
, Time. 

2 4 10 12 

1.000 1
1.000 I· 000 I· 000 1.000 I· 000 1 I .000 .000 I· 000 11 . 000 I· 000 1. 000 

1854 1- 077 - 021 + OGO,+ 083 + 211- 149 1854 '- 1RO + 0171+ II L + 199 + 270 - 242 
1856 1- 1l0:- 067\+ 008 ,+ 081,+ 1141+ 077 1 1856 ,- 0:30- 0:38'+ 0171+ 132

1

+ 0721+ 025 
1857 1+ 0401- 02,1;1+ 046;+ 149 - 00:11-

096 1 1857 1+ O~~I- 019:+ 0231+ onoi+ 0461+ 006 
1858 - 1111- 1561+ 2,1;2

1

'+ 075
1
+ 070

1

- 012 1858 \+ oa<:>l+ 062
1 

051 1,+ 099
1
+ 014 + 019 

1859 - 09:3 - 017 + 059 + 2U7- 02,1; - 085 1859 + 055 - 113 + 093'+ 163 + 017 - 039 
1860 - lli7\- 110:+ 01:0

1
+ 28:3'+ 110

1
- OU 1860 - 137 - 100'+ 1041+ 290~+ 085 - 066 

1861 - 14,1; - 069 + 197
1
+ 148 - O:W + 007 1861 1- 036 - 082 + 055+ 1331+ 052 + 005 

1862 1- 1041- 0551+ 0:34
1
+ 125

1
+ 0711+ 035\ 1862 1- 105\ 000

1
+ OM):+ 168 + 098 - 042 

1856to) 1.000 1.000 1.000 1·000 1.000 1.000 li1856tO} 1.000 1·000 1.000 1.000 1.000 \.000 
1862 f - 098,- 07li+ 089

1
+ 161 + 044 - 013 1862 - 027i- 034

1
+ 0,1;3 ,+ 154

1
+ 055 - 013 

Toronto 
Astro-

nomical 
Time. 

1854 
185G 
1857 
1858 
1859 
1860 
1861 
1862 

185Gto ~ 
1862 S 

MAY. JUNE. 

r Toronto 

18 20 ,,- 4 1 0 12 
Astro-

18 20 2 4 nomical 10 12 
I Time. 

1

·000 1·000 1. 000 i .000 1. 000 1. 000 II 1. 000 1. 000 1·000 1.000 1·000 1.000 
- 185.- 286:+ 221,+ 251

1
+ ] 15 + 004 1854 - 073 - 057'+ 026 + 172 - 005 - 022 

+ 009!- 052+ 036 + 098 + 044 '- 012
1 

1856 1+ 034,,- 0551- 0301+ 116~+ 010:- 036 
\+ 0011+ 0,1;8\- 011:+ 0751+ Oll:- 003~ lS3i + 050'1+ 0111- 0371+ 011i+ 0261 000 

1

- 0081- 0,1;8
1

+ 057i+ 147
1

+ 059

1

- OR71 1858 - ]34- 071
1
+ 014,+ 2171+ 123

1
- 110 

+ Ol5

1

- 028.+ 0071+ 132.+ 044 - 047: 1859 - 009.- 081- 012 + 096:+ 061 - 018 
- 02,1; - 1021+ 025 ,+ 16LI+ 088,- 028 1860 + o:nl- 0981- 0,1;01+ 046:+ 029 + 083 
1- 0,1;5 - 0591+ 0,1;0'+ H9 + 072'- 034 1861 - 048 - 114 + 001 + 156 + 052 - 011 1- 0651- 0701+ 050:+ 2211+ 049:- 06,1;1 1862 - 0441- 021 i+ 018 + 160;+ 055 - 128 

1
·000 \.000 1. 000 1. 000 1. 000 1. 000 '11856tO} \.000 1.000 1.000 1.000 1.000 \.000 
- 017 - 0441+ 0291+ 1401+ 0521- 0391 1862 - 019,- 061

1
- 015,+ 115,+ 051,- 031 



Toronto 
Astro

nomical 
Time. 

18 20 
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TABLE XXXVIII. 
SOLAR DIURNAL VARIATION OF VERTICAL FORCE. 

JULY. AUGUST. 

I II Toronto I ~ 
10 I 12 I! ~E~~l 1:-: 1 :!o I 2 I 4 10 l:! 

-------T----~----~---+----~----~--~------~----~----~--

.0001.0001.000/.000.0001.000 1.000,,1.00°.,1.009 I.OO() I·O(;O-~I~O-O()~ 
IE;;'3 
185G 
IH:" 
185R 
1:-:;',9 

'ItlGU 
I til, I 
IRli:.! 

- OR'I'- 00,j1+ 105 + 21G + 109:- :!:11 1:-::;:) - OhH

1

- Ot..,,- 001

1

+ 190
1
+ I:!I,- O~,::-

+ 00,- 03..J1- 0;)6

1

+ 062+ Oi~- 010 1.'1;',.', + 029+ Olt;'+ Oil + OG;{I+ 009 1- 0% 
1+ 01"]- 03G1- 02..J+ IIH,+ 00;-- 01;, 1:-: .• 1, + OG3- ()(;;,+ 0.'11 + 129- 01!1- O/ii 
1+ 003- o;'i- 03:1+ 1:1.'1+ O:,~+ 001 IH:" + 04..J:+ IIII:l- OO~+ 10,1+ IIIHI- 049 
- 0.151- 0%,- oo:{i+ 123+ 1131+ 012 1,'1:,'1 + 0;-:,+ 007- 0121+ II!I- 11111- O;,!I 
- 061

1
- III + lllj+ I:n+ 039

1
- 01:1 IH:;!I 1+ Oll~- OHI~+ 011

1
+ }W:+ OIH+ Olli 

'- 00;\- I!I + ° I..J + ~02 + 014 1- 03:1 li~(iO + 01,'1 - 0,'"','1 + 0/; 1+ !f,.,,+ 0;,1 - 110 
- .. 0.98

1
'-.. I.:W

1
+ .. O.I.J+.,:!.II+ .. l.I"ili

l
+ .. 0.10[, IHI;I + 0;,;- 011'+ 0:\1:+ 191'- 0:\2- Ill; 

1 ,"iI'!--=-02.; -:- O;li:+ 110+ ~I:l- (2)-: - 017 

It<:ilitO} '.000 .000 1.000 1,.000 1.000 '.000 IS;,6to} 1.000 1.000 1.000 :.000 1.000 .000 
1862 ,- (10'1 - O,"i~ + 008 + 14 1+ 05;, - 011

1 
ISli:.! + 031- 041 1+ 0.W

1
+ 1471+ 004,- 05i 

Toronto 
Astro

nomical 
Time. 

SEPTEMBER. 

"~----

OCTOBER. 

18 ' ''' I 4 i :-i;, i! ~~~};~ " '''' 4 1-,o 11~ 
--------7-

1
.-0-0-0- ~~-I'·~~I~ 1.000 1.000 .000' i I'OO~ • :.IIOO_.,:.OOO,J.OOO .,i.IIOIl,J.OOO 

lR:i:3 - 09:, - 12:{ + lIiO + 199 + Oil, - 102 1,'1;,:; - _1.1,+ 1/_ + 0"_1+ 13_ + (j.)/I- 109 
Is5;, 1- 0111+ 022,+ ()(;I + ll:!l- (I:'~- O.li"~ Is;,;, ,- 11,1,+ 00,'1+ 07!1+ 11'1:1+ 01;),- 031 
1850 i+ Ol~- 0,:,'+ O!IO+ 119+ 0.)0- lOll' Is;,I; 1+ Olli- 00,+ O~~+ Ui.1- 033+ 005 
IR5; '+ O;,i- 07:i 1+ O!I;, + I!IO+ 004'- 1..21 J,"i:'7 ~+ OU+ 0421+ 0.',1:+ 11,'10- O~li'- 113 
1858 1+ 015,- 02:!i+ o:,:! + 0911+ O:!~ - 0:,J' I:-:;,s i- o:;oi- 04i l+ 0;:, + 0% + 01,.)1- 059 
1859 - 06b- llb'+ 07!1+ 1,'11;+ 04/J- 009 I:-:;,!I- 301i- 117'+ IIli~+ I:,!I+ 17:;1+ 106 
1860 1+ 10,'- 03:,1+ O:,!I,+ O!)OI+ OOli - 11211 ISliO 1+ 015 + 03:11- (i',7:+ 112+ 11331- 055 
1861 1- 0231- 0131+ lI:d + 094+ 0:10- O~:l ] ,"iIi I 1- 0011+ 00,'1 1+ 010+ 0:,1'.+ o~l- 0..J8 
1862 - 09..J 1- 0991+ ]GH

I
+ :!I..J + 0.1 11- I:!~ P-Ili:! ;- 316:- 0:101+ I.l;{:+ 19.)~+ II!I,- 061 

1856 to l. 1.000 1.000 1.000 i .000' '1.000-1.'(100 IF:"i.;;~;~t~TI·OOO 1.000 ! .000 1.000 .000 1. 000 
1862 J 1+ 00;'1- 062+ 0851+ I..JI + 029- OR:!,! 1st,:! 5 1- 086;- 01,:+ 0..JR1+ 110+ 0;';'1- 032 

NOYEMBER. DE(·E~IBER. 

= ,=====-==- --'--'----.- ~==-'==:====7'===- ==== 
Toronto I Toronto I 
Astro- Astro 

18 20 ., ..J 10 I:! nom'I'c,O-, IS 20 2 -1 10 
=~ 1 ~ ! 
Time. Time. I! , 
--~---~--~,----~--~--------~----~--~--------~--~---,----

1
.00.' I·CIOO 1. 000 1.000 1.000 .oon 1 1. 000 

'1

1
.000 1·000 .0001.0001.000 

IR53 + 11)8
1
+ O:!I,+ O:!I + 1;:1:-:,- Oil ~ O:lOli \,'1;.:1 - :!20 - F,O + 09..J + 204 1+ IO..J + OH 

IS;,:, '- 075- O:~+ 0:.1
1

+ 06!1'+ O~(I+ 001.1 ]S: • .-,+ 01;'-- U~,+ 03(;+ 0;,91+ 0071- 015 
1856 1- 068

1
1- 0/5

1
1+ O;'R + 0921+ 0114,+ 00:?!1 I ,"i.,/J - Oill+ 01;; + 0::11

1
+ 1001+ 02-1i- 023 

IS5, 1- 04..J 1+ 0.11 1+ 0,'1,1+ 119,- O~li- IO~: IS;',i - 0821- O-l,i+ 0%,+ I..JI,+ Olt3- 048 
1858 - 008'- 07;;1+ 060+ 1011+ 0..J3,- tJ-I,"iIIIS;,S - 11-11- 01!1+ 0!l..J+ 101'+ O:d- OO!) 
1859 - 0391+ 002 + OG9!+ ll8 + 0~2:- 100 Is:,!) ~- 113 - 1;'71+ 1201+ IS:!I+ O:! 1,+ 01-1 
1860 - ORI + 019+ O;,!) + ORI

I
+ Ol:!,- 0-1131 ISliO '- II..J- ('liS + 1~9,+ 1112+ o:w- 003 

1861 - 133- 05-1+ 119+ 109+ 0,)0:- 00:'11 1:-,61 1 li..J- 1;'71+ 07R+ 110+ 20:i+ 015 
1862 - 121 i- 101 + 1271+ 1311+ 06'i;- 02!J IS6~ 1- 1211- 0571+ 10::11+ 0:-:0,+ 064~+ 07:{ 

j.'l;jl; to11.ono 1. 000 /.000 /.000 1.000 ".OOO-IIII:-'-;;~i to} /.000 1'.000 fllOO \.000 1.000 1. 000 
1!:l62 5 1- 071- 035 + 083 + 107 + 0::11;1- 047 IS6:! - 113 - 07..J 1+ 09..J + 117,+ ,°591+ 003 
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TABLE XXXIX. 

SOLAR DIURNAL VARIATION OF TOTAL FORCE. 

JANUARY. FEBRUARY. 

Toronto 1 ! \ Toronto 
Astru- i:20" 4 10 1') Astro- 18 20 :2 4 10 12 

nomical 18 1 , .. nomical 

Time. ! ~ __ ' __ .. __ -'I _____ c.:-~T~i~m~e.__;--_:_--_!__--i__--+--~--.-
----·1 (\(10 ',(Hili 1'000 '.(IOU '.000 .:00 ,.000 1.000 1.000 ,.000 1.000 !.OOO 

1S::;J. 1- ~.:;1 + U:2;~ + U!I:.! + HI" + O:~(i + 050 18.:;1 ,-:210 + 018+ 074

1

+ 1:37+ 096 + 025 
1:-;;)(i '- U:21- 0[1 1+ O;)J+ j:j!)- UUl - O:;i 1S.::;;'j 1- lUHi+ 117 ,+ 022+ 124+ 055.- 053 
18.:;i 1- U:ii+ Oil + O:;:} + (lli+ O.:;;;~ 00:2 lS.:;7 1- U:lO+ 11111- 016

1

+ 117+ U.lU+ 024 
1:-;:,'-) - (i1)S + u:~u + O[;"j + U:l(i -I- (l11!1 + till I 1:-;.:;-; - (I,iS I OUO:- 011)+ 15!J'+ 097, 000 
IS.,!) - 0:;:;- 011- o:.!i + ]~J + u:;1 + 0:2(; l:-;.:;n + OOi+ 010,- OS:2'+ U.iS + OGJ,+ 052 
1:--;lil) - u:;-, - OUI- 0:2:2 + (i',!1 + Oli:2 + 01b 1:-;00 - 0::7 + 018,- 0;30 + 101;1+ 060,+ 0;33 
1:-'li1 - 07G - U!I:: + O!);; + (I'ili + 1U1 + 0-1:-;! 18tH i- 0:2:2,- U72:- 010+ 16.1,!+ 045 + 044 
101i:! 1- U!I:J;+ Ol~!+ 01li ,+ ];;:;,+ 002 OUO

I 
ISli2 1- 12:31- lUD

I

+ 051i+ 126
1
+ lwi+ 08-1 

185Gtoll-:OUU-I .. OOO--I'OU')-~;~-OUU .ouol.ooo I. l:-;.:;Iitot 1.000 I·ouu 1.000 ',.000 1.000 1. 000 
1:-;G2 f -- U.:;;;;- CHli,+ U.2i + U!l.:;+ U:JS!+ UO,,, lS(j'2 J - 053,- UO*,- 016 + 128i+ 069i+ 026 

- .~------ .c-~_-. _~-:_.:.:.:_~---- --=============== 

Toronto 
Astro

nomical 
Time. 

1 

i 18 

I 

MATICH. 

20 10 12 

Toronto 
Astro

nomical 
Time. 

APHIL. 

18 4 \ 10 

I 

12 

.000 I· OUU I· 000 I· 000 1.000 I· 000 i I 1. 000 ' .ono : . 000 I· 000 . :. 000 1'·000 
1851 - U.jj.' 000+ 1128+ usn+ ~OO- 1:24 IS.:;:/; - 15.:;+ U1:2+ 10.:;'+ :22i'+ ~47- 218 
lS.'(j - 117:31- 05:3i- UUill+ 101+ 1011+ U,i':;, ]:-);'j(j ,- 011- O~ii+ ou.:;I+ 1.3':;11 + Oiii+ 034 
1t;.-,7 + Oli:2l- 0:2:3'+ 01"+ 17:2- 02:3 ,- U!li. 1:3.-,7 :+ O:3fJ- O;l7+ U:2:1 1+ 1:21+ 050 + 022 
l~,-.S - Uti 1- l::~5r+ 156 + 072 + uss + U2U 1S':;8 1+ 057 + 017:- uu.:;i+ 131 1+ 037: + 044 
1~.:;!J- U:15 1

- 001
1

- ooa + :21;::;- 012- 07G: ls.:;B+ Osi,- IJ:2+ UG.:;+ :208,+ 03i.- 030 
lSGO - O!lil- 111;- 02U + 2: I,S'+ 117~- Oi li: ISGO i- ODtil - 114 + USS + 310.+ 068 - 043 
ISlil - llG- OD:2;+ H4c+ lG11+ 00;3:+ l'>lSi 18Gl 1- UUli

l
- U1U+ 018+ 155+ 069 + 0:21 

18G2 1- U70

1

- 0.3GI- Ul:':
l
+ 1:27/+ U~(jl+ Uli\i 18G2 1- Uil

l
- 0;31:+ u.H

I
+ 199

i 
+ OfJ8

j
- 0:26 

185Gtu t \.000 1.000 1. 000 1.·000 \.(;00 I'OUO ,185Gto} 1.000 1. 000 1.000 1. 000 \.000 \,000 
1802 J - 066,-=~~~_~~.~~~~ __ 0_00i_~8~_ 0001- 0.191+ 023r+ 183 + 062 + 003 

Toronto 
Astl'O-

lIomical 
Time. 

1854 
1856 
1857 
1858 
1859 
18GO 
18G1 
1862 

MAY. 

1 1 

18 20 

I 
2 

I 
4 10 12 

'.000 .000 .000 .000 .000 .000 II 
- 164 - 287 + 247 + 273 + 102 + 009i 
+ 036 - Ou7 + 04H + 121 + 046 - 004

' + 021 + 024 + 019 + 096 + 013 + 006 
+ 006 - Oil + 069

1 
+ 161 + 068 - 055 

1 + 048 - 0721 + 0271 + 157i + o54i - 029 
+ 001:- 151 + 031 + 211G + 0931- 003 
- 030 - 069, + 04fJ + 173 ' + 080 - 0:22 

- 045,- 0~71+ 0841+ 265i+ 0281- 065
1

! 

Toronto 
Astro-

:nomical 
Time. 

1854 
1856 
1857 
1858 
1859 
1860 
186L 
1862 

JUNE. 

18 20 2 4 10 12 

.000 .000 .000 .000 .000 .000 
- 052 _. 083 + 056 + 193 + 001 - 018 
+ C58- 070- 011 + 129+ 012- 021 
+ 070- 013- 048 + 037+ 038 + 017 
,- 1211- 117 + 018 + 269,+ 146

1
- 096 

+ 017- 118- 006 + 137+ 079- 012 
+ 034- 153 + 003 + 115 + 025 + 076 
- 020 - 122 - 003 + 190 + 063 - 008 
- 027 - 034 + 048 + 199 + 043 - 128 

] 856to} I· .000 I·OUO 1. 000 1. 000 1. 000 1. 000 II 1856to} 1. 000 \.000 1. 000 \.000 \,000 \.000 
lSG:2 + 005,- 0701+ 0471+ 16S,+ 055,- 02511 1862 + 001 - 090 000

1 
+ 154 + 058 - 025 



Toronto 
Astro-
nomical 
Time. 

1853 
11<;,;' 
If~.~li 
It';,j 
It,;;.'"' 
18.'i9 
18GO 
18lil 
180:! 

TIII'IIU\I) 

.A.::.t l'1J

nomical 
Time. 

T'ORON'I'O lIAGNETICAL OB'$F.l"RV A.TIONS. 29 

TABLE XXXIX.-Continued. 
SOLAR DIURNAL V ARlATION OF TOTAL FORCE. 

JULY, 

II 18 :!o 2 4 10 12 

II 
I .000 .000 1.000 .000 .000 1. 000 

- 09~ - O~H + I~~ + :!~~ + I ~~I- :!O~ 
+ 08;) - 0.)31- /1,)/ + 0/')1+ 0'/1+ 00., + 09i.- Oi5 + 00:: + 1-19 + OLi -- 0.:; + 006'- 089! 11110 + I.-:Ii + II II + 1111.-,; 
- 0:::: - I:)~il+ III), + 18/+ 11:':+ /lZ:.! 
- 11.-,,- 1,8 + !2~i + 2'.!" + 0-11

1
- OJ'.! 

1

+ Ol~G -- I:~ 1+ [Hi'. + ~I~I'+ 1111:: -- 03-1 
- 1>I,~i -~ ].'\+ (III .. + :...., I+ 08S + 01:, 

]8 ,) ·1 10 12 

Toronto 
Astro-

nomical 
Time. 

18.-':3 
!8j;, 
IS.-lii 
18.-,i 
1.".-,,", 
I ,,",.-,!i 
1,'lill 
1,"lil 
I ~.Ii'.! 

T~il'()nto 

AUGUST, 

Hl 20 2 .t 10 IZ 

.000 _.,! .000 __ 1.000 -~I·I~I~;).~.\~~o-
- U.,_,- 0"1+ OIG I+ _];)1+ 1-31- 049 
+ 01,; - O::'.! + 0,0

1
+ O!)-I + 0 I'.! - OG:! + Oi;'- 09.-,1+ 10-1+ 1-1,1- oosl- O-tG l-f 0,9;- Ol~ + OO!ii+ I '.!~) + 0::'1- 0:?8 

,-f-- 0!1i:- O-llj+ OO(i
l
+ ].-,s + 110:;- 036 

1-1- 11:;::,- 12/+ 0021+ IIi'.! + OG(+ 041 
:+ 11.-,' - Ili.-, +- Oil + :":11:1.+ (j(i." - OGI 
+ Illi~1 -- 0 I'.! -I- 01.,,1+ 21::-- 010- 100 

o i:'I- III + I'.!!'+ '.!.-,Ii - 0:':;,,- IdlU 

;\.'11'0- , 
18 i '.!O I III I:.: 

I 
I 

Ilomical 
TillH'. 

1

.000_ .. 11\1:1 __ .000 .. 011,:. _ .0IJl~, .lilllI_ •. IJIID_ 'iill') ._:'100:1,,_1.111':1.,. ,.(HlI) .. 1·(1',11 
18:';-: - U, I, - ]., .. --j- 1(,] -f- :.. ... + k' -- 0 , I I:~.-,:;- L I --,- II,., -,- 0..;., --j- 10~) -f- (1)(; - 1 .. 2 
I~;;.; -:- iiI; -- 01-'+ Oli!'-[- L:;- Ol;--~ Iili I~;,;, 1-11-1:,.- 0111+ 11711+ 0:::':+ 1111;;- Illi 
I~:.-di + 0,,- (J:.:+ O!J:":+ ]:,i+ 11.-,::- OJ:':' IS.-lii ,+ IJU).-- lil;+ OOi+ O.',I-lI:2l+ 1116 
1:--;/i 1+ II '.- 1:;:;+ 1()li:+ :":10+ c::;- 12:::' I~:.-'i 1+ W;;;'+ II'.!!)'+ 11:.:,,:1+ ()Jo':.:- O];!- (i:-:~J 

+ 
I [ ..J' I' 1,"1,-'- III,",) -',- (1""-"1+ 11,-, 1- ( '--'1- I,".,": 1t'.i8 ill .. > - I:; J -,- 0:: j -- II~, 1- UL:! - Ol).~: 1:-::,:-: ., oJ 

J:.-,!) 1- UI-l
i
- 1-;, + t);-; + :;I!: -:- (1.-:, + II'.!'.!: I Jo',-,:) 2.: , - I'!)!i + (I[ J I+ l-i:i + II'.! -:- 113 

I ,,",iii) + 11;-)- OU'-+ !i.-,;+ 1:;:;+ 114:>- (IIi:; J:;(ill I: 1:.-,1 + ()(I.-'I- 1I!)t' + 12.;+ 11:':'1- 1,20 
ISli] i+ OIJ- 11.,:;+ ()12-[- 11:.+ II.-.i+ I)I)!) 18/,1 1'1- II:::' - 111;-[- Illl-f- Oli,-,,+ 1111,- II:;::: 
li-i!i:': :- 11/11- I:]:) + I::., + :;::; -:- V.::

1
- 1:/1 1~;li:': :":"~.- Oli!) + J!,.-,I-:- :":10 1+ ]jJ,- \':::) 

lS;-,(itol:.IIU:) .UUII .11:10 .O:Ii/ 1.!lUIl .1;:'1) il:-:.-IIitd)I.O()1I .. 0\1:) [.Cl!li '.Olll! 1.~()11 !.OW 
]:.;:i2 J 1+ (J:;~- IOJ+ 11-;::+ Ili,;I+ Ilil- (I!S, l>ii:2 ) I~ OWl - 11:5:: 1 [- 11]:.+ 1'::1:- ()(;\~ O}, 

,,-~~, 

Toronto 
Astro

nomical 
Time. 

----

1:-: .J 

TIJ1\JlltU 

.\ -t !,o-

III I'.! 1l011lic:ll 

Tillle. 

- - ----- -- --~ -----
DJ:(UIBI:Il.. 

-I 

It' :':1) 'J lO II ·1 

I.I!O:I :.lIl)ii I.IIUII '.(lUO .I)CII .UI):. 1.00Il 1.111111 .0110 .UIIIl OliO .01111 
lF~;,3 1+ 192:+ O!I;,+ U(I,-,,+ i ,: _ (I(j:-: II'.! I":,:: -- P,II Illi+ II Ii 1 :. Fit' ' 10:::+ II~O 
1:-:;,;, l- 0-11)- I) 1:1 + () 1 j + 11-;: '-1)-;'; , I. n;.-,,-, 1+ II:::; - (11)-'+ P:;:, -:- IIli" - (I(I} - (1211 
}~,j(i- ()1:2- 1.-,' + 0:;1'.+ ;1' -:- O:"i., 1:<di 1- Oil -I- 02;;+ O'.!] -I- lOj [- 1I'.!2,- 02i 
U';,i- '+ 002

1
+ OJ9'--1- O!i:':+ II' :- 01, I':.. I;';:;, 1- 1I:.li-- IIP,!+ 1II;:i, :- J:39 + 1118:- O,1} 

IH;j8 + 011 1- 11,:.:+ U:':'.!+ II!)-:- 11.-'] I::.;, 1..,.',8 1- 0;::-- 013:+ 111-;.+ 1I'I.i+ 11-18\'+ 003 
1:":,9 '+ O()i _ lill.-, + OU, + ]], -:- II J-; - OGI I:;:,U - II.;'.! -- 1:)-/ + II i!1 + :!OJ + II:':!) + 015 
IRGO 1_ (1-1:2 1+ 009:+ ()2, + 1 :-:..: + 11:;1, -- II":; j,,",i;1I 1- lIii - IHi::,+ II!IIII+ IIII~+ 11:,21+ 016 
1861 -IJR-1 I- Oli,+ II"'.! + O!)-+ Ii.-,"+ 010 1t'1!1 \- I:!:,- J!-J+ {I~81+ (}!~I'+ :!~jl+ 0::2 
18G2 _ 079 1- (ii!) + II!):, + 11;+ lIil- Olli I ,'"'IJ:! 1- ]0;,- O')~)I-t 0('1~.1I1J!)1+ 0 / 11+ II/I 

- __ --, __ --'-1 __ 1 ~---~ 

185/i tol.l.ono 1.000 i,uoo~I·.(JOO--I'OOO 1.000 'lfi:,G to} \.000 [.000 1. 000 \.000 1. 000 1. 000 

Hl62 5 1- 02Ai- 029;+ 0-19
1
+ 105 + 0.')31- ()30 ,i 1862 - I!':;I- 0521+ 05:! + ll5 + OG4 + 008 

5 



30 

Toronto 
Astro

nomical 
Time. 

1854 
1856 
1857 
lti58 
1859 
1860 
1861 
IS62 

TORONTO XAGNETICAL OBSERVATIONS. 

TABLE XL. 
SOLAR DIURNAL VARIATION OF INCLINATION. 

JANUARY. 

20 2 4 10 \12 
I 

I 
/I' /I 1 " 1 " " " I 

- 22 - 15 + 51 - 1'.1, + 1 + 4 

1

- 28 - 161 + 9 - 16 + 12 + 2: 
- 27 - 18 + 19 - 7 - 1 - 7\ 
- 22 - 26 + 31 - 13 - 5 - 5 
- 27'1 - 21,1 + 37 - 11- 14 - 1211 
-Hl - 23 + 53 - 1 - 7 - 15

1

'1 
- 21 i - 17

1' + 19 + 3 - 12 - 13 

Toronto 
Astro

nomical 
Time. 

1854 
1856 
1857 
1858 
1859 
1860 
1861 
]862 

FEBRUARY. 

" " I " 
- 49 - 20 + 21 
- 33 + 3 1

1 

+ 15 
- 31 - 25 + 25 
- 41 - 43

1 

+ 44 
- 30 - 2G + 44 
- 32 - 18 + 49 
- 36 - 23 + 64 
- 25 - 9' + 21 

4 

+ 7 
-11 
+ 4 
+ 25 
+ 17 
+ 9 + 13 
+ 7 

10 

+ 14 
+ 6 
+11 
+ 4 
- 6 
- 15 
- 15 
- 5 

12 

+ 9 
- 2 
- 2 
- 4 
-16 
-10 
- 21 
- 7 I - 37

1 

- :32
1 

+ 53 1 + 41 - 21 - 8
il 

-----'---~~-
I 

1~~~~o ~ 1-30.2:-~2.2!+31.5!- 4.41- 6.61- 8.2:il~~~~O J 1-32.71-20.01+37.61+ 9.01- 2.7:- 8.9 

Toronto 
Astro

nomical 
Time. 

18 20 

MARcn. 
~ 

I 
I 2 

, 

I 
4 10 12 

I 

APRIL. 
~ ~ ~~c_-_~~~_---~_~---=-~ 

Toronto 
Astro-

nomical 18 20 4 2 10 12 
Time. I 

/I "I 
----:---~~---~- -

_ If-: _ '~! + '~l _ ;~I + ;~ _ ;~ /I " /I /I 

1854 17 + 25 - 4 + 8 - 20 1854 - 19 + 
1856 11 + 12 - 16 + 8 1856 - 16 -+ 101 

1 - 1 - 18 + 11 + 11 1857 - 9 +] 
. 16, + 081 + 2 - 14 - 251: 1858 - 17 +1 

12 + 4n, + 2 - 10\- 811 

- 2D, - 9
1

' + 9j - 18
1 

- 4 - 7 
IS57 - 17' - 4· 01 - 24 - 3 - 13 
1:-;5S - 401 - 2 + 35 - 261 - 18 - 20 
1859 - 461- :~ + 22 - 32 - 161 - 7 1859 - 2t; +2 

Ii + 471 - 12 - {.i - 2'1 1860 - :32 + 
Is + 42 - 15 - 2;:> - 241 1861 - 24 + 

1:-;(;0 - riG + Ili + ]:3'1· - 20 + 13 - 18 
1861 - 22 + I I 71 + 29 - 17 - 141- 13 
1:-;(;2 i - 271 + 11 + 36 - 21 - 11[ - 2:~:1 1862 - 27 + 27 + 41- 25 0 - 12 

l~t~! U-=33. ,:- 2 0' +36 -'I- 821- 6.71-\0 3N~~iO} 1-21 . 4[+ l~ol~~16J ;:]-= ~ .+:~~ 

Toronto 
Astro

nomical 
Time. 

18 

MAY. JUNE. 

: \ Toronto 1 I 

4 10 12 ~i_ ! __ 4 10 12 \ ntfI~~-1 _~ __ ~_I~_ 2 I 
----~---:-I " ,,-,-, c---,-,' c-----,~, 1"----- '/ ,,! -"--:----,,-+----,,-+---,, 

1854 - lOI + 1 - 18 - 17 + 11 - 4 1854 ... 17 + 2I[ - 24 - 17 - 5 - 3 
1856 - 2]1 + 11 - 10 - 18 ') - 71 185() - 19 + 121 - 15 - 10 - 2 - 12 
1857 - 16 + 19 - 24 - 17 21- 71 1857 - 16\ + 191 - 7 - 21 - 9 - 13 
1858 - 11 + 18 - 1O[ - 11 7 - 25 1858 - 10 + 36 - 4 - 41 - 18 - 11 
1859 - 22 + 35 - 16 - 20 8 - 141 1859 - 21 + 29 - 5 - 32 - 14 - 5 
1860 - 20 + 39 - 5 - 36 4 - 20i 1860 - 10 + 43 - 34 - 54 + 3 + 5 
1861 - 12 + 8 - R - 19 (j - 91 1861 - 22 + 7 + 6 - 27 - 9 "-- 3 
1862 - 15 + 14 - 27 - 35 + 17 + 11 1862 - 13 + 11 - 23 - 31 + 10 0 

1856to~1 ,.I 1 I 1 I 111856tO}I I 1 \ 1 I 1862 ~ -16"1+20 .4
1

-14.1-22.3
1
- 1.7,-11.6 1862 -15.9

1

+22.4-11.7-30.8- 5.6- 5.5 



TORONTO MAGNETICAL OBSERVATIONS. 31 

TABLE XL.-(Continued.) 

SOLAR DIURNAL VARIATION OF INCLINATION. 

Toronto 
Astro
nomical 
Time. 

1853 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 

JULY. 

18 20 2 4 10 12 1\ 

Ii 

- I - 21:1' 

+ 15 - 15 - 10 - 41 - 12i + 31 - 22 - ~5 - 7 - 6 + 2:;' - 26 - 41 + 9 - 3'1 
+ 34 - H - -Ik + 1 - Sl 
+ 53 - 10 - 7;) - 1 - 1: 

+ 7 + 10 - 11 - 23 

- 15 
1- 13 

- 3 
- 9 
- 3 
- 9 
- 23 

+ 18 - 19 - 37' + 8 + 11 + I·J + 10 - 34: - 2 - {: 

Toronto 
Astro

nomical 
Time. 

IS53 
1855 
1856 
lk:i7 
lk;,8 
1859 
1 ,'IGU 
1St, I 
H1(;2 

AUGUST. 

18 20 2 4 10 12 

I _ I'~ + '~ _ I'~ _ ;'01' _ "I _ '~ 
- 30 + 62 + I - 24 - 26 - 27 
- II + 24. - 18 - 14, - 8 - 16 

, - 21-1' + 40: - 9, - 171 - 15, - 17 
- J:l, + 42' - 14 - 31 - 111- 18 
- L'I. + 34!. + 7 - 37 - 12 - 20 
- k + 611 - 5 - 43 - II - 38 
- 9' + 2:" - 13 - 18 - 17 - 13 
- 27, + 21-1; - E, - 29 - ['I - 6 

1856 to} I' I 1 I I I : IS56 to} I ' I ! I I 1862 -10.6
1

+27.3
1
-12.8-38.;)+ 0.5- 4.6:1 18G2 -16.31+36 . 2 - 9.7,-27.0

1

-10.0-18.3 

SEPTEMBER. OCTOBER. 

====~==~===T==============~====~~--==~==~======~== 
Toronto I! Toronto i 
Astro- 18 20 <)_ 4 10 1,).1 Astro- IR '_)() <)_ '/10 

nomical - 'I nomical ' .. 
Time. ~_ ! I Time. 

12 

1053 - 1'~ + ;~I - "I - ;9 1 - I'~)I_;~ I8;,:~ - ;~II + '~ + ;'I! - '~ - '~ - '~ 
1855 - 22 + 27 - 7 - II' - 12 - 16 1855 - 25 + 10 + 2 - 4 - I - 11 
1856 - 22[ + IG, - 2 - I.~ - j(~; - 21 L'I.-.t; - 261 + s + 12 - 7 - 7 - 9 
1857 - 25 + 46 - 9 - II> - 2&, - 23 11-1;)7 I - J2 + lO i + 20 - I' - 7 - 19 
1858 I' - lsi + 4~i + .1~1 - 2~.' - 3111- 37 II-I;,S 1 - :q/ + 17' + 16 - 15' - 10 + 2J 
1859 - 43 + 4/1 + 2& - 2& - 32 - 24 1 1-1 ,-,!I I - ;IG - 17 + 38 + 10 + I - 5 
1860 - 6

1 

+ ;,0; + 2' - 29: - 31! - 39 I8GO I - 28 + 22 + 33 - 9 - 19 - 28 
1861 1- 27: + ::>2' + 7; - EI - 221- 26 1 II-Ilil 1- 27 + 19 + 21 - 7 - 16 - 20 
1862 - 4:i

i 
+ 271 + 2G ~ki - 2h, - li_~kl;2 i-50 + 31 + 30 - 13 - 2 - 2:. 

1~~~~O} 1-26.31+36.91+ 9.21-20 . 51-2:).8:-21).1>: 1~~llotl=-:~+12.91+24~Il- 6.2:-~.Gl-I~ 

NOVEMBER. DECEMBER. 

=====;::::=====;===~=~=~===c== --_-~-___ =_.=cccc--'-cc.. 

Toronto Toronto I 
Astro- Astro-

nomical 11-1 20 2 4 10 12 nomical 11-1 
Time. Time. I 

10 12 2 20 

1853 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 

II " 

- 19 - 15 
- 28 - 1 
- 20 - 14 
- 37 - 6 
- 39 - 2 
- 36 + 5 
- 31 + 8 
- 39 - 5 
- 33 - 18 

+ 15 - 1 
+ 5 - 1-1 
+ 6 + 20 
+ 30 
+ 49 
+ 25 
+ 29 + 26 

- 12 
+ 13 
- G 

o 
- 1 
+ 9 
+11 

- ;) 

- 5 
+ 7 
- 7 
- G 
- 20 
- 19 
- 14 
- 17 

" I 
- l' 

+ 31 + 2 
- 15 
- 9 
- 31 
- 15 
- 12 
-10 

I k:,:l 
11-1:;:; 
1&56 
18:'7 
18:18 
11-1:;9 
1860 
1861 
1862 

I "I " " ,,[ 
- .'32 - 27 + 24 + 4 + 1 + 4 
- 14 - 15 + 1 - 71 + 6 + 4 
- 23 - 10 + 8 - 5' + 1 + 3 
- 20 - 23 + 23 + .)1 - 2 - 6 
- 32 - 29 + 37 + iii + 2 - 9 
- 48 - 19 + 61 - 15! - 4 - 1 

= ~i = 2~1 + ~~l + 1 ii' = 1 ~ = 1 ~ 
- 13 - 14 + 31 + 1-1 - 5 + 2 



82 TORONTO MAGNETICAL OBSERVATIONS. 

TABLE XLI. 

ANNUAL AND SEMI-ANNUAL MEANS AND SEMI-ANNUAL INEQUALITY OF THE SOLAR DIURNAL 
VARIATION OF DECLINATION-YEAR ENDING 31sT DECEMBER. 

"TINTER. II SUMMER. 

Toronto 

1 

Astro- 18 20 2 4 10 12 18 20 2 4 10 12 nomic;)l 
Time. , 1 ! 

{.12'-I- ;.511- ' I ' 1 ' ! ' II ' I ' I ' 1 ' I ' I ' 
18;jli + 3.1:!:-1.22-1-0. 71 + 0.~7:+ ~1.1:j + 5.3D,- 5.4S

I
- 2.76

1

+ 0.35 + 0.56 
1~·'7 + 1.11:+ " t- I 3';')~)I-1.ti:; + 1.0U+ (I.bJ

1

+ ::;.17,+ 5.7(>,- 5.87:- 3.0:) O.OU
I
+ 0.50 _.1

1

-

1:-:.,') + 1.ti:),+ ;).'-'~I-- ·1.:2...,1- 2.7'2 + t,:;:l+ 0.71 , + J..!)1+ 0.:H- G.:jll,- 3.4D
1

+ 0.27 + 0.80 
1~.)!) + 1.li!):+ 1.:;1- ·J..7s - 3 .8J. + 1.1:3 + 1.:27; + .:i.7!).+ S.lO - 7.1!) - 3.70 - O.:3U + 0.19 
ISUO i+ 1.~'!),-I- ·1-.1/;- 4.UUj-3.0:3+0.SU+ o.nu,,+ 5.~)1+7./i"i-7.17i-3.72,+0.1.J.+0.6-1! 
l:-::il 1+ los!) -I- ;':./,'; -1.::;1,- :2.//i + 1.0U+ U.:-::\.+ 5. W+ 7 .:!:li- G,S:;I- 3.81

1

+ 0.03+ 0.74 
ISU2 + 1.:~!)I+ 3.S!I- '1.:3UI- 2A:2

j

+ 0.G3
1

+ O':)~lj+ ;:;.1:),+ U. ti71- G.71
1

- 3.23
1

+ 0.01,+ 0.65 

~~I-I--l~.I+ ') -,,~,f 1 1,,/ ., 1-'+ 0 "6'+ 0 r--II+" '1.,'+ 6 r-.' 6 "r:1 3 40 1+ 0 0'"1+ 0 58 
l:-:ti:! f - .. H I .J ,uv l- ..... JI-~' .)1 __ ~~I __ ~/.)il_.~·--I ___ ~'~L==-~._1 ., . 

-------" - .--- -----
--- - ----------- --- ----~-------===== 

- - ----- -Iii Sr::.!I.\););t'.~·r. ~~r.'iL\r.1TY'-The signs are thn.'e proper to 
the L:dl' year from April to September inclusi,e. 

T"rnllto I I 

I 1 

I 

A,tro· 18 

I 
20 " -± 10 12 18 20 2 4: 10 12 lloillical I 

,. 
Tilll(>, 

I 
I: , : 

·;.7!:!+ 

, ' 'I' I ~ .. dl+ 
' 1 ' , I ' 1 ' 1 ' , 

;~. !), 18.'i> + - . .1,. ::u - 1. fl!) + O. ;"):3 -I- -1.18,-0.77-0.18+0.1 
_1- I .)-

4 
~ 

1.UG
I

+ 1.42 
1:-;'-,/ :;.1(;;+ '1.71- 2.:14 + 0.:-;0-1- 0.57

1

+ 2.01 + 1.51 - 1.1:3:- 0.71-- 0.501
- 0.01 1 "'-')-

- : .) "', --L '/';- ;- ",) -? l' .S !_I- r-. :') : ., , r:. - - - -1,'-;.,'-; 1 I .).- ,I J... 0._ J 1 +0 .111 O./ti
l
+ 1.(..)+1.38 1.01, 0.vtl-0.u41+ 0.04 

1:-:.):) :+:3 .71 -I- G.:2l - G.18 - :;.:-;.) + o. 12+ 0.73 + 2.0;"):+ 1.8DI- 1.3G - 0.211- 0.72 - 0.54 
V;t:CI -I- ~J.~~:2 + "j.!!:2,- 5.~):j;,- 3.:~') + 0.::;0;+ O.SOII+ 2.02 + 1.76 -1.24 - 0.3·:1<- 0.:)6- 0.16 
Is(il -:- :~·:J:}-I- ::;.:il~- G.W

I
-:L:2:)+O··'(;I+ 0.78

11

+ 1.6:3+1.72-1.11,-0.52
1

-0.5:3-0.04 
l ~·(.·,·_) --L ') .,- 1 ",,,'1 ,. "',- ",-" I- 0 'J.) I 0 6°' + 1 88 + 1 Al 1 1" 0 1 1 0 + 

o i I ""'-'i-I- U'_'-'I- d.d·) - ..... 0'c)1- "J_

I
, . "'I . .'l: - • ;'1- ''01:°

1
- .31 0.03 

-l~-~~-~O-} F 31 ~-" o I"!=- 5381 .. ~ V;l:+ 00 ""+ ~06711~~841+105+- L 171- 0. 471- 00451- 0.09 
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TABLE XLII. 

ANNUAL AND SEMI-ANNUAL MEANS AND SEMI-ANNUAL INEQUALITY OF THE SOLAR DIURNAL 
VARIATION OF HORIZONTAL FORCE-YEAR ENDING 31ST DECE:\1BER. 

Toronto 
Astro-
nomicnl 
Time. 

1856 
1857 
1858 
1859 
1860 
1861 
1862 

--------------~----- --------- - - - - - ------- - - --- ~-------

SUMMER. 

I 
I 

·1 10 12 I 18 20 :! 4 10 12 

____ JI_~ _______ ~_ 
------:-----~----

000 .000 .000 1.000 I.OUO .000 .000 .000 .000 

18 20 2 I 
1 

I 

.000 .000 .000 
+ .J5fi + 119 - IG3 
+ ;,UI + 21G - 2% 
+ G2U + 2fi--1 - /;.-,!): 
+ fi97 + 21-1; - t-i('~11 
+ fijj, + U2U - ;,~ll' 

+ :12() - OJ9 - 0'1- + 3-') - ')S') + IRR + 390 + 137 + 217 
+ 101 - UUI + IO~' + 3~~1- ~4~ + 2~'1 + 4!J4 + 221 + 217 
+ 116 + LiZ + 01, + 2:), - [,'IIi + UI:) + ,IIU + 296 + 330 
+ 0~21 + 222 + 23~ + 4.J[i - 7:':, - 0:'9 + 784 + 32(, + 241 
+ IiO + 321 + 2;)2 + :!;)t-! - 93, + I~I + 996 + \'~--1 + 326 
+ 0621 + 334 + 319 + 322 - :li/; + 021' + G05 + 2:;J -I- IG8 

I 1+ UtUI + 244 + 2.;1 + ·112 - ·';)9 + 1;):) + ,G5 + 04G + OG7 
+ 5081 + 031 - 60, 
+ 4;)2 + 06, - 551 

I~~~~O} 1+ 5561+ 13,1-_5351+ 1331+ 1741+ 17)ll+ 3~1=--5~Il~ lo:l~._~~61-t-_:!Oli~-22.J 

-------------------

YEAR. 

---- -
I I I Toronto 

Astro- i I I 

1 

18 

I 

20 2 .j I 

nomical I 

'l'imc. I 
I 

.000 .000 .000 .000 
1856 + 414 - 082 + 013 + 355 
1857 + 447 - 013 - 031 + 298 
1858 + 429 - 166 - ::20 + 408 
lR.>9 + 57.'3 - 2;,;) - 464 + 433 
1860 + 456 - 4;-)!)i - 206 + 583 
b61 + 415 - l7:J1- 290 + 334 
1&62 + 432 - 19G - 198 + 424 

II s;~~ ;:'~:~-;:~:cr::~·;,~,;lh;o;;;~,i::i:~,";,:;; 
--------

II 
,I 18 10 12 

--- ------
__ 11 __ --

.000 
+ 04-1 

+ 10, 
+ :.!2~ 
+ 2i4 
+ 23, 
+ :!H:.! 

+ 1·1.; 

I 

.00 
+< 

o " .000 
/9:,'.1- 0 
:-,!) - 0 + I 

+:! OJ:' - I 
-10 - I 

42 
fl3 

+:.! 
+2 
+:.! 
+ 1 

92 
24 

S~) I' - I 9t-! 
93 
1U 

II - 0 59,1- O~ 
II 

:!() 

-- --

.000 
- 201 
- 2:30 
- 430 
- 500 
- 4i8 
- 20.1 
- 2G3 

:2 q 

- .- --

.UOO .000 
+ 175 + 035 
+ 265 + 196 
+ :t)91 + 292 
+ 40.; + 351 
+ ~)~I:l + 413 

10 

.000 
+ 093 
+ 114 
+ 072 
+ 052 
- 083 

12 

.000 
+ 12' 2 
+ 05 
+ 12 
+ 00 
+ 03 

8 
7 
1 

+ :;I.'i 
7 
6 + 2711 - 051 - 0, 

+ 3411- 099 - 09' + 353 2 

1856 to} 
18fiZ 1+ 4521- 192\- 214\ + 405\ + 188\ + 198r--- ~03\- 3291 + 321\ + 2711 + 0131 + 026 

6 
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TABLE XLIII. 

ANNUAL AND SEMI-ANNUAL MEANS AND SEMI-ANNUAL INEQUALITY OF THE SOLAR DIURNAL 
VARIATION OF VERTICAL FORCE-YEAR ENDING 31sT DECEMBER. 

"TINTER. 

1/ 
SUMMER. 

Toronto 

I I Astro-
18 20 2 4 10 12 nomical 

I I Time, 
18 20 2 4 10 12 

.000 .000 .000 .000 I .000 I .000 I .000 1.000 ~ .000 .000 .000'1.000 
1856 - 074 - 013 + 087 + 0:)7 + O±ll- 003i + 031

1

- 053

1 

+ 023 + 109 + 0:37 - 033 
1857 - 041 + 007 + 0.j9 + lOS, + 011 - 0.58; + 041 - OIL + 004 + on9 + 019 - 041 
185g - 07~1 - Ou41 + (h0; + 1071 + 03u1 - 0:23 - 002 - 022 + 0041 + 1:351 + 043 - 048 
1859 - 10D

I

' - 059 + O.")~I + l621 + 01,"); - Oat: - OU71 - OSu + 029 + 136 + 055 - 014 
1860 - 087 - 0~7 + 0.11

1

1 + 131
1 
+ 0521 - 016, - ODS - os;) + 05;jll + 1461 + 041 - 041 

18lH - 10:3 - USi' + lOt + lOu + OuU - 008 - Ol71 - 05S + 0:38 + 154 + 031 - 035 

__ 1862 ~,l~~I_~ 064i + 1001 + 1341 + 0731 + 0141 - 0801- 064 + 070, + 198
1 
+ 032 - 061 

l~~;O } 1_ 0""1- 0"'1 + OG"I + 1211_+_048[- 01311 ~ _ 0061-:- 0551 + 0321 + 14<>1 + 0401- 039 

YEAR. 

Toronto 
Astro- 18 20 2 4 10 12 nomical 
Time. 

.000 .000 .000 .000 .000 .000 I 
1856 - 0'22 - 033 + 030 + 103 + 03!) - 018, 
1857 + OOl - 002 + O:H + 10:3 + 015 - 049/ 
1858 - 037 - 04:3 + 0471 + 1211 + 0491- 0:36 
1859 - 058 - 07:3 + OW, + 149 + 050 - OU9' 
1860 - 047 - 058 + 048 + 188

1 + 046 - 029 
1861 - 060 - 070 + 071 + 130 + 045 - 019 
1862 - 120 - 064 + 085 + lli6 + 063 - 023 

. 

1

'\ SEMI-ANNUAL INEQUA~ITY.-The signs are those proper to 
the half year fwm April to September inclusive. 

18 20 2 

.000 .000 .000 
+ 053 - 020 - 007 
+ 013 - 009 - 027 + 0.35 + 021 - 043 + 051 - 013 - Oll 
+ OJ9 - 031 + 007 + 043 + 012 - 033 + 040 000 - 015 

4 10 

.000 .000 
+ 006 - 002 
-004 + 004 + 014 - 006 
- 013 + 005 + 008 - 005 + 024 - 014 + 032 - 011 

12 

.000 
-01 
+ 00 

5 
8 
2 
5 
2 
6 
8 

- 01 
- 00 
- 01 
- 01 
- 03 
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TABLE XLIV. 

ANNUAL AND SEMI-ANNUAL MEANS, AND SEMI-ANNUAL INEQUALITY OF THE SOLAR DIURNAL 
V ARIATlON OF TOTAL FORCE.-YEAR ENDING 31ST DECEMBER. 

Toronto 
Astro-
nomical 
Time. 

1856 
1857 
lti58 
1859 
1860 
1861 
1862 

WINTER. II 
"~--, ----- -

II 
I 

18 20 2 4 1 10 12 

t 
" 

II 

18 I 2() ! 2 
I I 
I I I 

4 10 12 

.000 .000 .000 1.000 .000 .000 
- 026 - OOt + 02.j + 111 + 0:35 - OOl 

~OOO -!~OOO ~ ~:)~~T~~~I~ 
- 006 + 026 + O:H +110 +OLU - 01'-
- 028 - 04:3 + Oa6 + 10~ + Oli2 - Oli 
- 057 - 0.W

1

- 007 + I5!) + U3li + UI~ 
- 040 - 024 - oon + 18:~ + Olig + UOI 
- 064 - 074 + 0:;9 + 10:3 + Oi7 + 02:! 
- 120 - 05li + 05~1 + lao + O~t + U~U, 

+ 0.~:3i - Oli'i + 0:31 + 12i + 02;", - 018 
+ OliG - Uli + OUJ + 1211 + O:L!1 - 02c1. 
+ Ol:~: - 0.;.') + 003 + 171 + or.!) - 024 
+ 022; - I~!) + 0241 + Iii + ui:!' + 002 
+ OU!) - II:, + lIli:~ + 2(1) + (I.ji! - 018 
+ 00':;1- Oi.') + 0:)71 + IS:3 + (111 ' -- u:!~ 
- OW; - O~U + Oili + 2:3t + (J.j-,: - 0.-.2 

I "I 

YEAR. II~EMI~A-NN~~L INEQUALITY.~The signs a:'t11n o e proper to 
the half-year from April to ::leptember incltlsive. 

--------- -~~-I -,' ---
Toronto 
Astro
nomical 

Time. 

1856 
1857 
1858 
1859 
1860 
1861 
1862 

18 20 4 10 10 12 1~ : ~~j,~~2~J. 2_ 
.000 .000 .000 .OOO'I'·OO;~'-OO~- I .000 I .000 '1. 000 I .000 .OOO! .-0'00-
+ 013 - 036 + 02!) + ll!} + U:30 - 011 + 01(1' - 082 + 00':; + nos - ow.! - 007 
+ 030 - 011 + 0:!8 + 1171 + 024 - O:3li + (I:H, - ll:3til- OU!II + lIoi + U()~I + 012 
- 007 - 051 + 021 + 139 + Olil - 020 + U20~ - OOi - UU" + U:32 - OU:!j - 001. 
- OL8 - 084 + OOH + 168 + Oli-J. + 007 + OW' - Oct5 + o It; I + OOg + OU~1 - U(),3 
- 015 - 084 + 027 + Il;7 + Uli;) - OO!) + 024: - 059 + O:}(;' + O:3a - ()()lil- 009 
- 030 - 076 + 048 + 143 + 061 000 + 035 - 002 - 011 + OtO - 017 - 022 
- 085 - 073 + 067 + 182 + 068 - 012 + oa6 - 016 + OOD + U52 - Ollil- 040 

-1-~-~~-~-O-~--:\_ 0161- 059\ + 0331 + 1481 + 0531'~ 01211 + 0331~ 028\ + 001:~~;:1~1~~ 



36 TORONTO lIAGNETICAL OBSERVATIONS. 

TABLE XLV. 

ANNUAL AND SEMI-ANNUAL MEANS AND SEMI-ANNUAL INEQUALITY OF THE SOLAR DIURNAL 
VARIATION OF INCLINATION-YEAR ENDING 31sT DECEMBER. 

Toronto 
Astro

nomical 
Time, 

1856 
1857 
18:-,8 
1859 
1~60 
H:i61 
1862 

Toronto 
Astro-

nomical 
Time. 

1856 
1857 
IS.'58 
18;'i9 
1860 
1861 
18G2 

I 
I 
I 

I 

WINTER. II 

18 20 2 4 10 12 18 

"I "" " " 
11. 31 + cJ.:) + 1.2 -1;-.2 
I.41 + 0.9 - 8.0, -17.7 
0.-.1 - 1.9 - 5.0: -12.1 
:! . I - 8.9 -I') .)! -23.0 
2.0 -13.0 -14:~1 -13.4 
2.2 -13.8

1

-16.01 -17.0 
2.ti - 8.6 -12.0 -2--1.8 

---~I- "I " 
-26.7 - 6.11 +10.1 -
-27.3 -I~.fil +I~.~ -
-34.S - ,.0 +3/., -
-40.6 -1;).:~ +46.4 + 
-:),.4 - 2.3 +39.5 -
-30.S - 5.6 +3;).8 + 
-30.8 - (j.o +32.8 + 

------

SUMMER. 

20 2 4 

" " " 
+11.6 - 8.3 -J.t .1 
+28.1 -11.6 -19.9 
+25.0 - 0./ -28.5 
+33.7 + 4.1 -32.6 
+1:!.7 - 6.7 --12.9 
+16.0 + 0.5 -22.7 
+19.9 - 4.3 -28.5 

- --.-----

10 12 

" . 
- 5.1 -]2. 
-10.2 -13. 
-12.7 -l!). 
-13.9 -12. 
- 5.:.! -18. 
-10.1 -10. 
+ 0.3 - 6. 

6 
o 
o 
9 
4 
2 
4 

------- --- . - - - ._-- ______ . _________ -------.-~_--_--:-.:= ===_.-- .. _- ---------========:::=:s-
II' SEMI-ANN~-:~-~~~:UALITY.-The signs are those prop:r 

- - ----~ --

YEAR. 

I 
, 

I 
18 20 '2 4 10 12 

I 
" 

., , " . I " 
-22.0 + 2.5 + 0.9 -12.7 - 0.3 - 5./ 
-22.5 + 8.8 + 3.2 -10.7 - 4.6 -10.5 
-23.4 + !).O +18.5 -14.4 - 8.8 -12.0 
-31.S + 9.2 +25.4 -15.3 -11.4 -12.5 
-25.4 +20.2 +16.4 -22.4 - 9.4 -16.3 
-23.9 

I to the half· year from April to September inclusive. 
I 

I 18 20 2 

I 
" ,,' " + 4.8 +9.1-9.2 

+ 4.8 +19.3 -14.8 
+11.3 +16.0 -19.2 
+ S·6 +24.5 -21.0 
+12.0 +22.5 -23.1 
+ 6.9 +10.8 -17.7 

4 

" 
- 1.4 
- 9.2 
-l4.1 
-]7.3 
-20.;. 
-12.5 

10 

" 
- 4.8 
- 5.6 
- 3.9 
- 2.5 
+ 4.2 
+ 1.8 

---

12 

. 
- 6. 
- 2. 

9 
5 

- 7.0 
- 0.4 
- 2.1 
+ 2.9 

1-27 .8 
+ 5.2 +18.2 -10.2 -11.9,-13.1 
+ 0.6 +14.2 -13.0 - 4.2 - 9.2/ + 3.0 +13.3 -IS.5 -15.6 + 4.5 + 2.S 

i 
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TABLE XLVI. 

Mean solar diurnal variatiou of the maguetical eh~llleutd for each llIouth, for the two halt.y~IU''; aud for the year, 
derived from the observations of seven year8 ending December 31, 1862. 

TORO:-lTO 
ASTRONO· 

lIueAL 
TIME. 

z 
o 
E=: 
-< z .... 
,..J 
o 
Z .... 

( 

I 
i 
I 

I:! 

1M 

20 

l 12 

( 

I 18 

I .. 
i 

i 10 

l 12 

( 

I IS 

I 20 

'j 
I 10 

l 12 

( 18 

I 20 

2 
~ 

I 10 

l 12 

+0'.96 

+t.91 

-3.53 

-lUI i 
+1.16 

+0.5i 

.000 

+ dU; 

+ ~10 

+ 177 

+ 15~ 

+ 161 

091 

032 

+ 067 

+ 089 

002 

.000 

053 

004 

+ 027 

+ 095 

+ 038 

+ 008 

" -30.2 

-22.2 

+31.5 

- 4.4 

6.6 

8.2 

:;:: 
a. 
-< 

+1,.571 +2'.3G I +3'.76 

+;~.57 ;-~.U'\ I +tj.:!~ 

+5'.:!7 ' +5' ~(I 

.(j1l0 

+ 369 

- i'l;j 

1)39 

+ L:!II 

+ ll):! 

.000 

+ 031 

+ 139 

+ 066 

+ 01::1 

.000 

053 i 
i 

004 

016 

+ 128 

+ 069 

+ 026 

-;)2.7 

-20.0 

+37.6 

+ 0.0 

27 

8.9 

+U·30 t-1I.U; -11:)1 

iUHJ 

+ Ul~ I 
~ tj:!S 

+ 1;7 

+ l~;! 

·000 

- nil 

+ 161 

+ 1)·14 

.tlnll 

\j!jti 

067 , 

+ 044 

+ 171 

+ OJ:'! I 

000 

11\)(1 

" ..... ... 

+ Hili 

- I)'a O( l 

+ Ill:) + U:!'J 

+ I:,-t: + HoB 

+ II.).) + II.'):! 

uta! - o:m 

hiiO 

UIIU I 

049
1 + 02:3 ' 

+ 183 

+ Un;! 

+ 003 

OUII 

+ U05 

070 

+ 047 

+ 1I.j:"i 

O:!:; I 

-:J;~' i -~i4 -lib I 
+20.41 

-14.1 I :3::: I ::::: I 
8.21-23

.
1 I 

6.7 5.9 

-10.31- 1ZS 1 

-22.3 

- 1.7 

-11.6 

1100 

+ on 

IIIIIJ 

Ula 

- ul~ 

+ 115 

+ 'J51 

- U31 

0110 

+ j,lIl 

09U 

000 

+ 154 

.,... 11.'18 

-11.7 

-~0.8 

5.6 

5.5 

-;.4.) -5.IJ~1 

-0 ;!I; ,11.\llj --0 U4 

ill)1I 

+ 4)-.,0 

000 111111 

- Oh:! IIH Uti:! 

+ Illl."'i + o~q + u"":, 

+ 141 + l1-i + 1,11 

011 - ').;7 

Oo(J Otlll 0011 

117 - 0\111 lU~t 

+ 027 0;j:1 t- 073 

+ 189 , + 181 I':,: 

+ u:,~ -r 017 Uti1 

-12.8 - 9.7 I T 9.2 

-38.5 -27.0 ! -20.5 

+ 0.5 -10.0: -25S 

7 

+l'.S:! I + }'.:-\'::' 

-~ .. ~,", -;; ~t1 

+o.~u +10"> 

t- lJl) 

OUII 

+- OIM 

+- 1" 
lhlli 

017 

8.6 

-\1 " 

onf) 

- 0.)') 

+ I"; 

1I~7 

+- O-iH 

.,. 105 

T 1153 

030 

+1' 
9.6 

-12.9 

I , 

J 
+0.7.: +l' . .'it 

I:,! 111 

+ 1 II~ 

\JIIII 

.,... I.n 

I I:,,; + I; ~ 

tH111 HOlt 

Iti! 

+ IIi I 
+ ot,H 

+ o,,:~ C 

r l:!l 

+ n.J.h 

u1a 

- o;.'.! u~n 

-I- 11;; 

+ nu~ - till I 

+ 1.h .:o! I 

3.\1 - l\.a 

\1.) 

111111 

T }Oi 

676 

--r :!H} 

11110 

II0U 

+ 017 

- 0~7 

+ 037 

,. 174 

- II:!:! 

-13.2 

, :1.::, 

+5.10 

.uoo 

:!14 

+ ~O"'J 

+ U.':ill 

+ lau 

+ 044 

.0f10 

Ul6 

+ 033 

+1~ 

.i- 053 

- 01~ 

-~5.3 

-H.I 

- 7 ~ 

-11.3 
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TABLE XLVII. 

Comparative view of the annual and semi-annual means, and semi-annual inequality of the diurnal variation of the 
magnetic elements, as derived from the fhe years terminating June 30, 1848, and from the seven 

years terminating June 30, 1862. 

SU.llMER. TOIWXTO 1 WINTER. I 
ASTRO;'o;UMIC.\L II ----,------,----~------,----;----
___ 'l'l:E_. ____ 18 20 2 .. I 10 12 j 18 20 2 4 10 12 

+5.82 -G.Ol -::.96 +0.47 +0.62 

{

184.1-1sl +1.39 +3'.051 -3.73 i -200 II. +0'.931 +0'.631 +4.58 
Declination I 

185,j-G2 i +1.52 +~ ... ~ 1 -1.0~ -2.371 +1.02 I +0.72 i "';;.18 +:>.63 -6.47 -3.35 +0.11 +0.58 

{
184l-481-t .ou0033 - 1)00003 II-.OIIO"'!! ... 000037 1+.0001113 +000004 '+.II~UOI'" -.OOOOH "'000U45 +.0000801+,000006 -.OOOOOl 

Bar. FOI'<'e I 1 
18.j"-"~'-t .(lU!l:;;'~ +.OUOl.J,.J, ,- Ol''':;''~ .... 11''1'..11 '+.000162 +.0001;;8 +.000347 [-.000532 ,+.000119 ,+.000654 ,+.000209 i+·00U:!37 

1 I I' ! I 
\1~4-!-t~.-.00003(J .lIou024 '1+'''''''')~ll+.OOU066 1+.000039 -.000007 +.00.,111,.; -.00UI)33 1+.000036 +.000117 +.000017 -.000030 

r,r. Force \ I I 
(IK:;I;-ti~i-·uU0082 -.000010 + Ot)006·l + OOfllHI !+.oouu.J,.J, -.0(1)014 -.0000U2 :-.000046 +.0000£9 +.000131 +.000038 -.000040 

. I, I 

t
'I'AI-4~r - .OOOOUG -00(11)24, + .OU0028 + .000U86 + .0011045 - .000003 + .0001109 - .000058 1 + .000064 + .000166 . + .000020 - .000029 

Tutal FOI'{'< I' I I 1 I 
18.JG-il~ - .00004-0 -. OU002S ,+.000026 + ooonR +.0001152 -.000002 +.000023 -.000080 1 +.0000,5 + 0001.6-lr +.0000.47 -,0000.22 

t "I" " .." 1'1 1/ " 

{184-J,-t~!, -18.2' - 0.3 +11.8 -1;;.3 - 4.6 - 2.5 - 221 +19.1 -21.0 -37.2 - 2.2 - 0.5 
inclination I 

1856-02; -31.9 - 7·9 +29.5 - 1.8 I n.o i - 8,71 -17.41 +26.3

1 

- ".Ii -26.3 - 8.6 -13.9 

===== 

-- -=:,===========::==== 
SEMI·ANNUAL INEQUALITY. 

TORO~TO 
ASTRO~OMICAL 

TDlE. 

YBAH.. The sign" are those propel' to the half year, from April to 
Sl'ptellJbcl' inclusive. 

18 20 2 4 18 20 4 10 12 
i~-10--- 12-1 

---c---- ._- ~- --;---------,'---~c-- ---- --:-----;----'----

{

l'l4-tS +~'.98 III +!.44 , - :.871 2.4S i,1 +0'.70
1 

+0.63! +1.60 I +1:381 -1.1411 -0'.48 
Declinati,m , , I , , 

1':;';",2 +3.·;~ i +5.03 i -&.2i i 2.85: +0.57 I +0.6' 1 +1.86 I +1.60 I -1.20 I -0.60 -0.46 

-0.23 

H~. Force {1'4-1-- t" +.000UI9 :-.000022 i+· O(l0013 1+.0001161 1+.000010 +.000001 -.000014
1
-.000019

1
+.000032 i+.000024 -.000004 

I&:;G 62+.000449 i-·000192 11-.000193 1+.000396 :+.000184 + .0001971-.000102 i-.000340 \+.000312 1+.0002581+.000025 

{
lS44-!5 -.000012\-.000029 +.000040 +.000091 +.000028 -.0000191+,000018 -.000004

1
'-.000004 +.0000261-.000011 

V67'. Foyce 
_J~5ti ,,2 -.OOOOH :-.000013j+.0000H +.000123 + 000041 .000027 +.000037 -.000003:- .000018 +.000008 -.000003 

. I I 
(18+10-48:. + .000001 1- .0000il + .000046 + .000125 + .000032 - 0000171+ .000008 1- .000017 1 + .000018 + .000040 1_ .000012 

Total Force ) I 1 1 
US;;6-G2, + .OOO~04 1- .000~51 I + .000~!lO :+ .000141 + .000~49 -.00(l~12 + .000~19 - .000~26 + .000~05 + .000~23 - .000~02 

Inclination. {18-H-4S; -:0.3 i + 9.7 - 4.7 i -262 - 3.6 - 1.6 + 8.1 + 9.4 -16.3 -11.0 + 1.3 

1856-62: -24.7 I + 9.0 I +12.6 i 14.0 - 7.2 -11.2 + 7.3 -17.3 -17.1 -12.3 - 1.4 

I I 

-0.01 

-0.06 

-.000003 

+.OOOOiIJ 

-.oooon 
-.000013 

-.000012 

-.000210 

+ 1.0 

- 27 



Day of 
Month. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

10 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

80 

31 

TORONTO MAGNETICAL OBSERVATIONI'!. 39 

TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX·HOUR DAILY MEANS. 

JULY, 1853. 

,--_6._; ___ 6.<p_<P_-,--_j._6 __ 1_j._~ __ , _ <~~:_ j.ll._' ___ 6.<p_<P_-,-_6._6_ 

- l' 59 I + .000 I 7 - . OOOml - .00007 
! ' 

13" 

+ 16 

+ 15 

18 

+ 1 

31 

+1.};; 

+0.25 

+1'.18 + .00067 + .00010 + .00013 29" 

64 

-0.7:') 1+ 
I ' 

+0.07 + 112 - I;) -

+0.97 1+ 09.5 - 1)-

+0.931 + 07.) -

+2.61 '+ 074 -

+ 1. 33 I + 030 -

! I 
+2.(1;) '+ 066'-

+6.01 

+1.15 

-2.38 

+0.57 

-0.45 

+0.07 
1 

-0.:-;2 1+ 
-O.6f:s 

-O.:{,j ;+ 
+3.4:3 

+1.42 

-2.12 

-1.21 

-0.58 

16:1 -

H)!) + 
OrlH + 
002 + 
06:') -

02i -
1 

(11):-)'-

,J 
U-bJ,

, 

041 -

UO-;!
t 

0.')2 + 

U3~ + 
024 + 
U87 + 

-0.!)2 045' 

+0.54 OG! + 

+1.0D + 02,i + 

02 + 

07 -

G7 --

:'1.) + 
ur, -
27 + 
1:3 -

Iii -

10-
0:3' 

Oli -

os + 

Ui + 
12 + 
11+ 

IJU -

0;) + 
21 + 

07 

06 

07 

06 

01 

5.5 

H 

43 

2G 

-0.01 + 
+0.8D : + 

I 
+2.86+ 

+1.51 

+0 .. ;2 1+ 
+1.l'i + 

20, 

01 

37 

+ 51 

+ U8 

, +0.01 

+3.u2 '+ 

16 

+ 
+ 
+ 

51 

15 

25 
11 

06 + 11 Ii 
s II 

Ii (IIi 

12 + It> 
(Ill .).) 

061 + 1 

(d' + 30 

U:~ + :31 

10 + 18 

us + 21 

0:3' + 24 

(Ill + 35 
') ~) I :-l --I 

I 

-0.33 1+ 
I 

-U.09+ 

+0.22 1+ 

+U.22 :+ 

-1. Ii:} 1 t 

- u. 04 ,+ 
I 

+ I.G9 '+ 
+U.Ol 1-

+ 2.lIs 

1 .Ii I -

+1l.:{II

-- 2. ) G 

-0.i2 

-0.9~ !-
-0.40 -, 

10 - U9 - 111 

H5:- 06 - OR: 
I 

12 + 
57 -

63-

Ol + 
0:3'+ 

l~ + 
.13

1 + 

10+ 

sl + 
;14+ 

lH -

013 -

10-

:!.;; -

I;, --

III -

71-
(il -

'27 -

I:~ + 

02
1 

00 

14' + 14' , 
04~ 00 

11+ 
021-

1:"3 + 
I 

17
1

+ 
22'+ 

24+ 

14+ 

11+ 

06 + 
20 -

28 1
-

lH!-

IH 

U4 -

Iljj+ 
, 

12 

06 

1:"3 

1 (j 

20 

5 

+ 31 

+ 5 

+ 7 
+ 21 

9 

1t + 2 

I;; - 35 

08 - 14 

14, - 42 

')1,1 - 17 

;11 22 

1:), - 40 

:{(}, + !) 

3 

:)2 15 

Olj + :i.5 

:U + 15 

II(; + 11 

Olj + 10 

11 + 15 

Absolute { '1044'.78 
values S, __________ .I 

75'20'15' 



40 

Day of i 

'\fonth. 

.) 

.) 

.J 

1 

i 

10 

11 

12 

13 

14 

1.5 

16 

17 

18 

19 

20 

2] 

22 

26 

30 

31 

Absolute I 
values f 

TORONTO MAGNETICAL OBSERVATIONS. 

TABLE XLVIII. 
_-\B~OH'\lAL YAHIATIONS OF SIX-HOUR DAILY MEANS. 

---

SEPTEMBER, I ~5:L OCTOBER, 1853. 

+·J'.i~ 

+ 1.'1.0 

--U.·+R ' 

-0.1.:; 

+ 1.9.-; 

-0.77 

+O.;~S+ 

-0.21 + 

+0.02 + 
+0.21 + 
+O.o~ + 
+0.10 ,+ 
-0.:31) ,+ 
-0.:)+ + 

-O.!H 

-U. 24 1-
+0. IS 1-
-O.U:i + 
+0.91 '+ 
-I) • .j;) + 

1 

-1.56 i-, 
+1-1:3-

I 

-O.S2 -

-0.7u-

-1.10 ,-

~(i!) - .-,:l,-

Hl0,· II; 

OHI + '27 + 
1;");- 19-

OO!l+ 1'2 + 

U1;~ + 09'+ 
I 

()).) + l!) + 
(121- Oli-

010- 1') ., 
I 

Ul:~ - Hi-

ill!l- UIi,-
I 

Oil· - '1.0-

Olll + 22 + 
1Il!1+ 10+ 

048 + I!l + 
IHi:{ + 19, + 
01:~ + 118 + 
0:11-1 - IHi-

n27 + 11' + 
055'- U':;'-

I I 

I 
U:i,'-i - '1.9 -

16/'- 14-

173- 62-

060 + 01 

O:H- 1:~-

.OOO!W 

:211 

101 
I 

O~ 

19 

04' 

Iii 

II 
i 

1)1 

IS' 

21 

11 

I;' 

(); 

oa 

12 

02 

:10 

IIU 

14 

~x 

X 

.lY 
Y 

+ :2."), 

+ '1.10 

I +0'.'1.1) +.00003 .00000
' 

.000001 

+ 23 

··().':;5 i+ 
+0.04 i+ 

+0.02 1+ 

-0.1-2+ + 70 
I 

+ 11 

+ 11 

+0.60 '+ 
+0.74 i+ 

+ .J 

I.) +0.l4 

+0. 96 1-
+ 1.84 '+ 

1:; I -0.12+ 

12 +o.G2 '+ 
18 -1.47 

+ (j 

+ 

+ 

+ 
+ 
+ 
+ 
+ 

, -0.43 I
i -1.81 'I--
I 

HI I -0.;:;:3 I-
1-1 I! +o.a;) ,

II Ii -0.72 ,+ 
, , 

22 . i -u.63 

" i 1-
:30 I: -lot/I

i -u.03 I
i 
1 + 1.26 I 

77 

.jl i 

'J'-) .,-
11 

-0.:17 

7.) 21' 41" 

'1.!)+ 

n;3 + 

.:;0 -

:~(j -

002+ 
I 

006,+ 

026',+ 

0131-
I 

010;-

003 i 

16
1+ 009 + , 
I 

21,- 037-

2S- 020-

.j;1- 010-

0;:; - 014-, 
62 - U2/;-

,...,... 
II -

08+ 

a5,+ 
13+ 

OS+ 

i 
761-

26!+ 

33/-

66
1

+ 
12

1
+ 

171+ 

004 

012-

002+ 

014+ 

022+ 

030+ 

015-

004+ 

011-

024+ 

023+ 

006+ 

~~lli + 1~ 
26 - 1 

091 

I 
- 32 

Oil - 23 

00 - 24 

07 + 13 

3(i, - S 

17: - 25 

OGI - 32 

12' - 10 

29! + 18 
! 

OOi + 32 

16:, + 33 

02: + 5 
11' I 
'>11 

;81 

+ 25 

+ 4 
+ 19 

191 + 30 

02! 
i 

13' 

IS/ 
21: 

! 
04: 

I 

+ 15 

+11 

+ 4;:'j 

+ IS 

+11 

1 I 

591.~ 107 + 961 + S4 

--I---"l75022'24" 



Day of 

Mnnth. 

'l'ORONTO MAGNETICAL OBSERVATIONS. 

TABLE XLVIII. 

ABNORMAL 1/ ARIATIONS OF SIX-HOUR DAILY MEANS. 

NOVEMBER, 18~3. 

AX AY 
X Y 

1
11_- ________ _ _ DECEM~R' 1~53. 

1 

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

.lX 

X 

.lY 
-y ! 

I 

41 

A(j 

63" 
I _, I 
: +O'.4S ,-.UOU91 + .000:31 +.O()026

1 

+ 
I 

+l' .. jG '+.00078-.00011 -.OU(JOG -- 4S" 

.) : +0.41 1- lOU - 01- 07 + ;'0 +0.08 + 031- 11- OS - 21 

:; 

.j 

G 

7 

S 

9 

10 

11 

1:2 

13 

U 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

30 

: +0.50!- 014- 09 - 10 + ., +1.00 + 043,+ 
, 

1 i -0.60 i- 031:- 23- 23; + 4 ! 
+0.10 i- 026:- 30- 20 1 

+~:~~ 1= 
WI) 

O~71~ 
i -0.12 + 

-1.09 

+0.4(; -

I -1.09 

-1.09 

+0.29 

! 
I 1 

: +0.40 ,--

1+0.60 1+ 
+0.30 -

I +0.81 1+ 

I +O.-H; 1+ 
+0.G7 ,_. 

+0. 72 1+ 
! -2.2.3 

1 

+0.42 :+ 
-0.26 + 
+0.01 + 
-0.11 + 

: -0.R7 i+ 
, , 

i -0.04 1+ 
! i 
1 -0.40 ,+ 

001!-

036-

240-

152i-
0<)·)1+ • -I 

057+ 

01n + 
080+ 

001-

010+ 

014+ 

Ollj + 

029~+ 
O,3:r+ 
0-10+ 

033 --

051 --

0;;7 -

000--

0~:1+ 
01.),-

21-

32 -

0,3-
01:-
Hl'+ 

OG+ 
11;+ 

o:~ -

0.")+ 

22+ 
41 + 

29+ 

H'+ 
at+ 
12 --

45 -

:~R-

22-

12'+ 

12 -

, 
33

1 
- 18 

22, + 8 
h") 

15 

04 

06 

+ 103 

+ 74-

+ 47 

+ :~4 

u7 + 14-

17 7 

O:~ 1 

0:;' 3 

21: + 4 

:17 + 29 

2D ° 
381 + 49 

:15' 3 

09 23 

:~9'lR 

32: lS 

-].4~ 

-0.69 

-0.19 + 
+0.19 + 

1 

I 
+1.:~2 1+ 

i , 1 

1 ~~:~! I=~ 
! +0.7'-; I-

1-0.19 1

1

'+ 
-0.73 -

134·1+ 

063'-

013-

041 + 

099+ 

l:n1+ 
ou.;i+ 
O~I + 
0:31;1+ 

OWI--

-1.12:- 004-

-0.9S i+ 039-

-2.~4 0:W+ 

-11.!.j - 077 + 
-1.'-;8 081 

+0. l~ -- 0\.1;'-

I +0.71 -

- ;;Ii I +1.11 
, - 1- I 

007 i+ 
1 

UOSI--

:,.) ,-O.I.J 1-

+0 .. .,7-

+0.01; 1-
Illli'--

I 
0.j.;;1-

I 
IIU-

-- --- 1 

Absolute ( 'I 75° 2:3' 0" 
values S I 

=~:!=:=====-=-c:::---=:-::-:::O::::=--:-=--:==,.-::c:_ ---

, 

I:~ + 

1;)-

1)
211+ 

21:+ 

06-

02,-

20+ 
02'-

16+ 
11+ 
18+ 

1.;-

ll+ 
0(;1 

I 

°°1-
0;)-

07+ 
~:.! -

so-

to' - 36 
1 

.")3
1 

+ 55 

Jl' + 78 

10 + 29 

01 - 8 

17 - 13 

23 - 40 

06 + 67 

14 + 17 

:{7 + 33 

19 9 

, 
1 

~~I = ~~ 
101 + 25 

001 + 42 

05
1

1 

+ 41 

ORI + 21 
, 

(17 1 + 7 
I 

W, - 17 

7(;1 - 32 
! 

1G' + 1G 

201 - 3 



42 TORONTO MAGNETICAL OBSERVATIONS. 

TABLE XLVIII. 

ABNOR.MAL VARIATIONS OF SIX-HOUR DAILY MEANS. 
----------------- -------- - --- ---------

JA:-:rAHY, 1854. 
---:, -'-'--

FEBRl.TARY, 1854. 

-------- - ------.---- --

Day of I 
Month. 

1 

2 

8 

4 

5 

6 
,.. 
I 

8 

9 

10 

11 

13 

11 

15 

16 

17 

LS 

1.9 

21 

22 

23 

24 

27 

x 
~y 

\" 

I I ... ' ... I ... '" I -+1'.~9-1+~~~6~.00055 +.000561 - 5" 

-2'.93 1_. 001-1°+.00018 +.00008! + 79" +1.35+ OJ·e: 00 + 03 - 24 

-1. lS - 128:- 12 -- 20 + 58 +1.80 + 05~- 07 - 03 - 33 

+0.35 1-

+0.12 1+ 
+0.19 + 

+1.29 + 

-0.19 1-

+0.461-

-0.03 1+ 
1 

-O.~~ + 
+ I. 

0.22+ 

+O.fH i , 
I 

+2. tl) 

+1.n:i ,

-O.SU -
, 

+0.19 + 

m;~+ 

0.1,71+ 
011,-

i 

022!

(lOG -

021 + 
1).1,-J.+ 

018+ 
(101) -

O.1,(j

O;3{i

UW'+ 

+0.31 ,- 03-.; + , 

-0.34 '+ 010+ 

... I ... I 
-1).75 + 04,5-

+0.19 013+ 

+0.40 

-0.12 + 
-0.81 + 
-0.94+ 

-2.38 I-
i 

(1)2-

067+ 

051 
i 

08:"5
1

-

i 
080+ 

25:+ 

:11+ 
u~l--I .,.} 

1:") -

17-

07+ 

;·w+ 
21 + 
~51-

1 

L!l
_I 

Utll
I 

19-
, 

U:3 + 
1),;-1+ 

I 
01+ 

, 

I 

10:-

09'+ 

28'-
1 

02+ 

00:+ 
1 

22 -
I 

+ 30 + 1. 1 S + 003
1 

- 15 - 14 - 9 

16 

16 

0" 
, 

31: 

+ 

20, + 
33 

i 

~: I +~~89 i+ "0361- .. 18 - 15 _ 27 

13 :! -0.27 i+ 015
i t- 02 + 03 - 6 

1
'1 -0.4,0;+ 0-1-,1+ 10 + 12 - 17 

! 1 I 4 I: +0.16 + 077+ 17+ 21 - 80 

6 ii +1.04, 1+ 004+ 44 + 42i + 21 
1 ' 7 il +0.17 i -- 118'- 71 - 74 + 24 

~ I: -;:01 1+ ""oJ- 04 _ 03 _ 8 
I , 

1011+ 42 + + 72 

18 Ii +2.05 

I: -0.2!l 1-
19 + :3 

I 

11' + 19 
+1. 79 1-
+1.7H 

069'+ 24 + 313811 + 47 

~:~ + ~: + ~:I! ~~ 
065 - 22 - 25! + 22 20 + 9 -1.68-

I 4 03 

04, 

01 

+ 23 -0.17 ~+ 022.+ 

031-

048 

030-

000,+ 

5 II +0.12 1+ 

-0.20 '+ 
I 

27 -1.22+ 06[! + 
07 11 I - 3.7·t 
26 

oG 

03

1 
19 

I 
15 

, 

105
1

-, 

, 

13 !! -1.30 -

33 

26 

29 

, 

I ! 
+3.74 t_ 019'+ 

, . 
+1.30 i+ 020:+ 

I 

01+ 

09-

00+ 

34-

41 + 
20-

1 

021 - 11 

06' - 20 
I 

03 1 - 24, 
1 

30 1 

- 33 
I 

38: + 21 

25' + 43 

01 

05 

+11 
8 28 

29 

30 

31 , -0.03 1- 024!+ 32 

+ 51 

+ 30 1 

I i 
.----'--------'---- ------- - -- - _______ , ___ -'--____ 1 ____ - _____ .. ____ _ 

A=v=b:=f~=~:;;.:e:::}=, ========-===::..:..:.c:= ____ I:~_o 21' 24" 1
1044

'.88 75° 3'19' 
I 2 



I 
Day of I 
Month. 

TORONTO MAGNETICAL OBSERVATIONS. 

TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX·HOUR DAILY MEANS. 

MARCH, 1854. 

~x 

X 
:l</> 

</> i 
1 

~/J 
~X 

X 

APRIL, 1~54. 

~y 

y 

43 

A(j 

1 -------, 

1 -1'.18 -.onll!~ +OOO1l3 +.lIUOO~ + ~-j." 
, I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

10 

17 

18 

19 

20 

21 

22 

23 

2·j. 

25 

26 

27 

28 

29 

30 

31 

-0.53 UJ 1 - 0111 -~ ooa: + :!:! 

-0.91 

-2.03 I-

I 
1-1 . 54 
I 
-2.39 

+0.17 + 

+0.21 

+0.76 + 

-0.-!3 + 

1-0.66 + 
+2.37 + 

+0.7-± 

, +0.57 

i -0.30 

i -0.01 
1 

I 

i -0.97 

-0.77 + 
-0.03 + 
+0.50 + 

+0.-!8 + 
+2.04 

+2.42 

+3.59 

+0.09 

+1.43 

-0.35 

OJu+ 

O:!7 -

064 

OO!) -

035 -
! 

00",-

02.""-

019-

1 

024+ 

0361
-

1621-
071 + 
0<)<)1 

05G.+ 

I 
037-

0-J,71+ 

084+ 

Oll + 
027-

033 -

065-

207+ 

126-

03~1-

067+ 

015+ 

(lOG -
I 

. 1 

016
1

-

010 

003~

oon
l
-

00::;--

u~7 

O:lO+ 
, 

(l0:! 

1)]0-

111+ 
I 

00:1-

004 

1 

I 
001 + 
014'+ 

027 + 
019:+ 

010-
I 

oa71-

I 
OW -

1 

(J.U:+ 
0181-
0061-
001

1

-

01;1 + 13 
1 

Ou7 + 11 

OLl + ~-I 

uW 
1 

00:3 
I 

OOD
1 

(103 

O~:!i 
I 

1 

o 
21 

o 
17 

+0.37 + 
+0.19 + 
-O.(j~ 

+0.71 + 
-0.17 + 
+O.i·q + 

-2.59 

i- 2.aJ I_ 

I, 
i: -O.IS!-

O:!~ + 
000

1 

olDI 

:1 ' 
3 11-0.13 ,-

19 I I 

102 

001 

000: 

+ 77 il-~':39 -
I ! + 94; ... I 

+ 9 '. +0.64 '+ 

+ ;~o 

I 
0071 + 16 
016 17 

030 2\1 

018 + .~ 

I 
+1.00 + 
+2.2::> 1+ 
+0.2:~ 

-().;{S 

-0.;;1 ,-
I 

008 

037 

19 

.) ! -0.02 i-
I 

I +O.!i !-
050 + fo; 1 +1.74 1+ 
02~1 + 127 1 +0.751+ 

0:!5i + 5c~ I -0.62 + 
007: + 12 [I . 
oot + 34 ~ 

.(11111(10 -.00011-.00010 

(I(I;{ -

Oil5 

(K)J- + 
oil + 

I 
(I' <, t 

661 -

0.:7+ 

II~!),+ 

(ISO -. 

! 
007-

ofl.51-

001,-
1 

06l,..!.. 
1 ' 

016
1+ 

029 ,+ 
1 

' '' 121 1
'
-

022 + 
007!+ 

1 

018-
I 

009 --
1 

020+ 

032
1

+ 
007

1

+ 
00'1+ 
119 

I 
056 1-

1 

Ul8 + 
1112 + 

I 
1117 

007 -

(llS-

020 -

017 + 
0::0 + 
IIl2 + 

(II j.

O:W + 
i 

015.+ 

o:lO'

(1:!7: -, 
0$-

017, 11 

OOS 7 

019 + 12 

o:)~' 6 
I 

UU8
1 

6 

007: 17 
i 
i 

153 + 273 

Oti6! + 83 
! 

OJ51 + 23 

009, + 20 

021 

1 

OOli 

olll 
I 

018 

012 

oW 

+ 32 

57 

10 

+ 45 

+ 2:3 

+ 21 

021' + 54 
I 

II:J:3' + ao 
I 

014 + 11 

o2-! 43 

023 24 

0~6' 16 , 
1 

Absolute ~ II" 48'. 62 ~ 
values 5 I I 

1 il i -- i 75'; 2:3' -;;-11-1"-4-7-' .-1-5': -----;-- 75°22'57" 
I 



44 TORONTO MAGNETICAL OBSERVATIONS. 

T ABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

l\hy, 1854. 
--1-----

JUNE, 1854. 

- - ---- -- --- a~ II ilX ! ilY I ilcp : 
Day of I 
Month. il\{l 

1 .lX 
, -

X cp MJ ~\fI X Y I cp 
- -i'-'--'---' -.II---~--- . i I 

, +1.'H ;+.00U29 - .0uO:W -.00023; :!~.;" -0'.02 '-.00002 -.00010,- .00009: 

+0.22+ U14 - 27 - 24' 20 -0.94 '+ 28 + 021+ 04! 

1 
., 

+1.33!+ UlO - :.m --::'7 20 I -1.38+ :3<1+ 02\+ 04\ 

5 

6 

7 

10 

11 

12 

la 
14 

15 

16 

17 

L8 

19 

20 

21 

2a 

24 

25 

26 

27 

28 

I
, +I'N;-

+1.15 ,-

\ +O.H+ 
I 
i +1.t;7 + 

--:'!.21; 

I -0.71 '+ 
+1.;~31+ 
-1.03 i+ 

1-0.07 :+ 
, I 
, -LaO '+ 

+0.36 ;

-U.OIS i

+0.05 1-
-1.41 

-~ .. 31 1-
+0.55 I_ 

I 

-0.14,-

+~'~85 1+ 
+1.15 \

+1.54 -

002 -

008-

076-

U~)5-

OUI;

oai-
O:-i[;+ 

018'+ 

02l!;+ 

006,+ 

080~+ 

1311+ 
o 48:+ 

35+ 0: 

06 0 _. 

-')'+ '-'-, o. 
00 8+ 

}(j + 

4\-
21+ 

05 

02 

I 
29 +1.33 1- 02 3+ 

, : 

30 I +0.76 1+ 01 5-
I ' 

31 i +1.51 + 03 9-

---_ .. _-

... 

.. 

'" 

15 -

:311-

39
1
-

16-

O.J,-

171-
I 

01'+ 

06+ 

17+ 

19+ 
10+ 
06'--

08+ 

12 + 

us --

U:!. -

03+ 

06 + 
10 -
02 + 

171+ 
311-
471-

... 

... 

:n; 

O!)I 

05

1 

+ 
14 

08 

06 

181 

:1 7 Ii ... 

12 il -0.74 + 
il 

57 I' -0.51 + 
+1.77 !_ 

i 

56 -0.13 1+ 

2 ,I +0.231-

28 i l -0.73 + 
" 

17 
I 

6 I +iL04 

3 -1.04 

+0.73 

181 + 7 -0.80 

UJ,. + 21; 

04 + 4-5 • +1.70 i-
03: + 69 :\ -1.32 -

... , 

09, + 24 -0.27 + I 
Il + 26 -0.75 , -

I -0.97 I 
- .. ,-

0')1 
",,' + 27 +0.59 + 

02 + 6 +2.98 + 

'" ... , 

07 1 - 10 ... 
13 + 22 ... 
01 + 12 ... 

.. .. . 
14 + 20 ... 
28 - 23 ... 
42 - 44 ... 

... 

. .. 

... 

. .. 

. .. 
'" 

'" 

... 

... 

i 
j 

101 24 + 09
1
+ 

29 + 061+ 07
1 I :w- I.') - 16 

02 - 23 1- 21 

Ok - :w- :W 

12!+ 
I 

22 + 13 

30 -
i 

06j- 08 

76 + 04j- 01 

241+ 12i+ 10 

49 + 18
1+ 

14, 

24 + 07+ 05 

31- 18 - 19 

.. , .. 

26'-- 11 -- 09\ , 
25 18'- ~I -
20 011 + 
351_ 00 021 , 

45 - 06 - 03\ 

. .. ... 

... . .. 

I 
! . .. ... 

I 
... .. 
... . .. 
... ... 
... ... 
. .. . .. 

- 4" 

-- 13 

- 19 

- 8 

-11 

+ !.) 

- 12 

11 

5 

+ 12 

+ 41 

+ 18 

+ 34 

+ 15 

+ 7 

.., 

- 19 

+ 4 

+ 11 

- 19 

- 26 

.. . 

'" 

.. . 
'" 

... 

... 

.. . 

... 

Absolute t I 
values f 

I I 
I 

I 
1750 22' 57" I 

I 
10 48.'01'1 I I 

i75°22'56" I I ... 
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TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX·HOUR DAILY MEANS. 

AUGUST, U:~:;;). 
____ ~---S-E-P-TE-~-I-BE-R-,~1-8-5-5-.------- 11 ____ ~----O-CT-O-B-E-R-,-}-85-5-.--~-----

olY I u1> ol(j u'l' I olX i olY I u1> ;~ I u'l' II u'yy 
A~: Y 1> X 1 Y , 1> 
---- ----- I 

! I.ooo!' 
1 '-0.'20: + ·12 1 +0'.81 

.) +0.37: + 2D 

3+1.33
1

+ 16,1-0.:21 

0,:; 1-0.12 

5 
i 

(; +(1.33,-

.00 ,.000 I .IIOU I 

- 0:3S - 13 - 15 + 12" 

~"01::! "00\ +'''011 -'" 7 
I ! . + II l:j + OG[ + us - 19 

: - 032 1 - OOi - 11 + 12 

i+ lII:l + 07 1 + Oi, - 3 

I 

.00 
-1'.09 + 

• I 1111 I I • I IIiU I 

171- 1(>1 - 0" 
2S - 2:;1 -- IS +0.91 + 

I 
-3.05 

+2.79 1-
+0.7li 1-
-0.12 

IHll 

uns 
12° 1 -

2.:;si -

U7[)i + 
U2,jl 

02 - 101 + 59 
If) - ::4 +120 

17: + 121 + -.1:7 
00 02. + 12 

I 1 7 -11.00 -

S -0.11: + 
9 -1.581+ 

1+0 . 06 

O!l 1+0.07 

O.j ! +0.32 

10! +0.1i2 

02: 

+ 11.:;:l + 00 + 12 .).) 

3 11+0.(;8 + 

--1. 1>1 1+ 

0:):; on 

, 

1 

01 91 
flSI" 

I 

UII + III - 0 
i 

071 Ol: - -17 

011- 0::, 
14 - 1:! 

10 -2.4s 

11 [-2.53' 

12 

13 -1.U2 

14 -O.H),-

1.:1 . +1':':]1-

16 1+1. 1:; 1 + 

17 i+O.42'-

181+U.25'-
19 I 

:W +U,871-

21 -0.46 

22 -0.39 

:!:! i +1.09 + U03 + 
10 1-1. !I:! 1I0i + 

12' + 
II) + 
U(j '+0.:),) 1+ (1:;:-; 

I 

'J - 0 .,.J + t I,j:; 0.)'-'1- '--
11" -1l.6S 

21 ! -11.10 

U,J q -r-:. 
-_ • .}t) 

01!1 

IlGl 

O:!O , 

II :t-U'SS 1 + 02ti 
-U.S2 010 

0:)1; 

11:-; 

(Ii 

Il:! -

117 -

01[
+ 01,

I 
02,:+0.U6 j

}')i+0 . 28 I_ 
II I 

2'1 -",Ol8 '-
11:35 + 131 + 
n,)l; + 06 + 

! 

12 + 5 

08 1 + s 
.J.) 

III -:31 

11: + 27 

U,jl - 18 
1 

02i + 5 

01i + 19 

101 +:!4 

02 + 31 

2:{ -0.88 U9

1

' ..... ~ : 
24 +°.84 1+ Ul -0.02' OOO! + 05: + 051 + 3 

25 +°.76 1
- 02' +0.45 1- 0241 + 10\ + uS' + 17 

26 1 !. 1!+0.2U 1+ 0521- 07 1 - 0:31- 30 

+1.06 1'+ 
+1.;:is 

008 + 

026 -

01 i + ill 

+ IS 

In 
1 

1·; 

+0.[)2
1
+ 

l-u.14 ,+ 
il I 
11 oml 

0"1- 01 

101 - 0,1 " +0 .)q 1-

II-u:~; + 00:11 

- 5 

00 'I 

1-0.21 i+ 
I 

0641 - 01· 00 - 3 t 

0 '9
1 

+ '_'} + 1-' + .)-1-2.71 

+1.U:! 

-:!.12 

." I I ')') 

- 101

1

- U2 us + 50 

060 + 06 + 02
1 

+ 33 
1 I 

-0.12 

-0.96 
1+ 039 
,- 008 

-0.02 ~+ 010 

+0.19 + 026 

+0.30 + OiO 

-0.60 1+ 004 

I 1 

+ 021 + 0.1:1 - 18 

+ 14 + 1:31 + 11 
+ 07 + 07 - 2 

+ 04 + 05 - 11 

03 01 - 22 

02 01 - ~ 27 j +0.61;, + :H i +0.00 'I' - 09S - 151- 20
1 + 42 

28 i +0.90 + 271 +0.35 - 017 + 01; - 021 + 25 

29 i +1. 14! + 29 +0.871- 147 09
i 

- 18 + 70 +0.69 1+ 

30 +1. 25 1 + Lj ... I 1-0.82 + 00 + 04 - 29 

05 - 29 09 

;31 1+0 .65 1+ 01 i I ... j +O.:H + U131 04
1 

- 01 - 21-

. 1°51'. !!4 3.52942:13.0572114.0091176'24' 28" 11-.):r.;01:~01-;7-1-3-. 4-7-06-!.·1-1!-3.-9-21"-C)s-i-17-5-o2-~'-:!&-" 
I iii I 1 I 

~~:o. , 1,-,1'. !III I 
values: I 

8 



46 TORONTO MAGNETIOAL OBSERVATIONS. 

TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

l'\OVEMBER, I~f);j. DECEMBER, 1855. 

~~ 1 

~x ~Y I ~¢ 
A() 

Day of I' ~X ~ Y : ~¢ 
l\I(lnth. X Y I ¢ 

1 ! +0'.04 :-. 0000lil-·00025;-. 000241 

I X 1 Y I ¢ 
--- 1.--------:-. ------ . 

+.00020 +.000071+.00008 10" 

2 1 -0.!j7]- 27',- :30,- 30 

:3 -:2.19 + 1u,- uG- 04 11 

6 

7 

9 

10 

11 

12 

13 

14 

1.::; 

1G 

17 

18 

19 

20 

21 
.J.) 

2G 

29 

30 

31 

1 , 

i I 

-0.4,_: 1

1

_ 21 + 05:+ 
+0 .. )/ ,- 85 + 1G,+ 

-0.94 1- 34,+ H:+ 

+1.20 '-
I 

i -0.19 + 
I -O.us !-
I 

i I 
i 

-0.:30 i-

1-0 . 34 1+ 
i +0.09+ 
,-0.:3-1; i+ 

-1).7.j 1-
-0.1;") !-

+0.09 

-II. :2:2 

i -1.:38 

+1.17+ 

-11.40 

j +0 .. ")0 i+ 
1 , 

I +0.17 -

+1).19 1+ 
i 

-0. 14 1+ 
-1.8:3 1+ 

! -0. 09 1-
1 

0:3 + 
OG-

01+ 

04 

:30 

35 

40 

15 

09 

,,~ 

vi -

1.5 

58

1

+ 
07-

07,+ 
I 

01
1
-

09:+ 

UJ'+ 
I 

01'-

U:3 1

-

I 
00+ 

, 

os+ 

1:3-
I 
I 
i .-, 

(';)1-

0;::;'-

011+ 
20-

08-

03 

09 

11 

+ 13 

+ 51 

+ ~L 

07 + 
3 

09 + ;::; 

02 ' + 12 

OGI + 41 
i 

07 + :32 

fIl 8 

n +:H 
11' lO 

O.j; + u 
OJ 5 

18 1:2 

lO + 15 

,_ - ____ _, - I 

Absolute { 1 '.j l' .96, :3.50970 : 13. '1G2·.1, 113.912411 750 23' 17" values S, , I I 

-0'.3..1, 

-0.1,5 + 
+0.47 + 

+0.49 

+0.17 + 

-0.4.::; + 
I 

+0.31 + 

, 

+O . .jG + 
+0.;::;;::; + 
+0.40 :+ 

+0.58 

i +0.24 + 
I' +U.34 + 

I 
+1.:~.::; -

I 

I -0.u7 1 

-0.99 

+0.2l 

-0.7:) 1-

-0.00 

-U.:31 + 
-0.5s 

-0.34 -

+0.:~7 + 

10-

14+ 

61+ 

85+ 

07+ 

05+ 

06+ 

26+ 

14-
87-

45,-
, 

liD -

1:31-

Sli-

111-

65 -

23 -

lO-

17 -

I 

O.::;!+ 

02+ 

~:I+ 
13,+ , 

Hi'+ 

03+ 

01+ 
06+ 

02
1

+ 
12,+ 

04+ 

OS~-

11,-

0<';;-

171-

0;::;1-
1 

18'_ 

ml-
081-
2:31-

I 

- 7" 

07 - 11 

02 6 
03 

04 

13 

+ 4 
6 

3 

16 + 5 

06 - 30 

06 - 42 

06 

02 

12 

0;::; 

os 

1 

+ 1 

+ 3 
-11 

+ 3 

27 + 3:3 

2;jl + 11 
i 

IT + 28 

10 + 18 

211 + :32 

07 + IS 

12; -12 

0:31 + 10 

OS; + 1 
i 

21 - 20 

_~0.1~ 701- 021-'" 07; + 34 

1 °54' .9!l; 3.5lO04113.4635 f 13.9135 175023'16" 
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TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

JA~UARYJ 1856. FEBRUARY, 1856. 

Day of 1 

1 
~X 

1 

~Y 
1 

1 I 
I 

~Y 

1 
1 

1 1 

~<P .1X 

I 
~<P 

Month. 
~\{I 

X Y ~e ~\{I y ::.& 
<P X <P 

1 1 I 

1 -0'.03 -.00070 +.00014 +.00009 + 42" +0'.40 -.00047 -.0000 7 -.00009 + 20' 

2 -0.27 - 085 + 11+ 05 + 48 -0.70 - 25 - 06- 07 + 10 

3 -0.30 - 026 + 12+ 10 + 19 ... ... . . '" . .. 
4 +0.08 - 010 00 - 01 + 5 -0.17 + 31 -- 10- 08 - 21 

5 -0.10 + 046 + 06 + 08 - 20 -0.32 + 47 - 02 + 01 - 2·j 

6 ... . .. ... ... +0.06 + 02 - 16- 15 - 9 .., 
7 -0.09 - 018 - 06 - 06 + 6 -0.66 - 43 - 07 - 10 + 18 

8 +0.47 - 026 - 06 - 07 + 10 +0.13 + 08 + 26 + 25 + 9 

9 -0.03 + 027 - 13 - 10 - 20 +0.45 - 33 - lO- II + 11 

10 +0.37 + 063 - 08 - 03 - 36 .. , '" ... ... I ... 
11 +0.01 + 018 + 02 + 03 - 8 +0.82 - 39 - 07 - 09 + 16 

12 +0.18 - 011 + 01 + 01 + 6 +1.17 - 81 + 04 - 02 + 4:3 

13 ... . .. ... ... . .. -0.58 - 32 + 36 + 32 + 3{ 

14 -1.04 - 063 + 04 - 01 + 34 -0.89 + 16 - 02 - 01 - 9 

15 -0.14 - 065 + 20 + 14 + 43 +0.38 + 101- 07 -
~~I 

- 8 
I H)-16 +0.48/- 131 + 04 - 04 + 68 -0.12 + 01 - 5 

17 +0.76 ... + 05 ... .., ... 
1 

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

18 +0.25 I, ... + 10 ... +O.:!G ,- i3 + 09 + 04
1 

+ 41 .., 
1 

19 +0.i8 ... + 04 ... +0.17 :+ 7°1+ 
16 + ')°1 - '27 ... 

20 ... ... -1.84 1- tio+ 03 - U2. + 45 . .. . .. 
29

1 

... 
21 0.00 - 204, - 17 - + 94 -0.51 1- 51- 01 - () J' + .)-_.J 

22 +0.94 - 055 - 10 - + 2:3 -0.:33 + :321+ 
Ot) t- Oti - 1:3 13

1 I 
23 +0.06 + 041 - 06 - 03

1 

- '2:3 +0.:31 ~- 14- 04 - 07

1 

+ '2() 

24 +0.12 + 058 00 + 29 
I 

04 - ... I ... ... . .. . .. 

25 -0.57 + 04,9 - 26 - 21 - 38 -0. 23'+ 31 - 02 + 011 - 18 

26 -0.04 + 031 - 29 - 25 - 30 +0.09 + 2S - 0:3 - 01 - 15 

27 ... . .. ... . .. -0.77 - 02 - 10 - 10 - 4 ... 
101 

28 +0.18 + 072 - 11 - 06 - 42 +0.06 + 47 + 08 + - 20 

29 -0.71 + 0401- 14 - 10 - 27 -0.42 + 39 + 06 + 08 - 16 

30 +0.07 + 066

1

- 14- 09 - 41 ... ... ... ... .. . 

31 -1.30 - 002- 011- 01 + 1 ... ... ... .., . .. 

1 
Absolute} 111054/.3013.50027113.4330113.8815175023' 42" 1055/.33/3.50641113.4667113.9157175°24'20" 
~~ I I 



48 TORONTO lIAGNETICAL OBSERVATIONS. 

TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

MARCH, 1856. ! APRIL, 1856. 

----~--~----~--~---,-----I----~--~----~I----~---

~:n::.I"~ ~X I a; I a: I dO a~ I a: I a; I 7 I ao 

1 
.) 

:{ 

4 

[) 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

10 

17 

19 

19 

20 

21 

23 

24 

25 

26 

27 

28 

30 

:31 

+ ~:30 +.~06 -'(~~01sl-' ~0171 - ... 12" +~:!~ 1=·000:: : .000: +- OOJ~~ 
+1.67 + 070- 03i+ 021' - 37 +0.81 - 381+ 05+ 02 

+ 15" 

+ 23 

+ 21 

+ 50 

+ 12 

+0.25 - 007 + l4+ 13 + 10 +1.38 - 99 00- 06 

+1.91 - 060- 07- 10
1 

+ 27 -0.14 - 31- 08- 09 

-0.51 + 029
1
- 10- 071 - 19 1 ••• .., ... I ... 

+0.43 - 0061- 13 - 121 - :3 I -0.18 - 14 + 05 + 04 + 10 

+0.61 + 016'- 05- 02 - 26 , +0.58 - ')1- 04- 05 + 8 

... 22,- ." 151 -" 53 +~:~~ + :1
1

+ ~~I+ ~~I = ~ , -0.15 + 
-0.29 1+ 

-0.30 + 
-0.06 + 

, +0.81 + 
i -0.19 -
, 

'-O.:H -

-0.99 -

-1.33 i-
-0 ')0) 1-._- I 

'I ... I 
, -0.50 + 

082
1

-

014;-

(.1521-

0321-
043

1

-

061-
, 

021+ 

123,+ 

0691+ 
044

1
-

... I ... 
0211+ 

002+ 

086-
i 

Olli+ 

084,+ 
0611-
036;+ 

I 

09 - OSI - 12 -0.12 i- 65 - 05 - 09 + 30 

~:= ~~ = ~~ +~.:63 i- .. ' 861- .,. on:- ... 141 +~9 
09- 06 - 26 -0.18 1+ 511- 06,- 03! - 29 

10 - 13 + 26 +0.42 1- 40
1
- 0:3 - 051 + 19 

08+ 

07 --

06+ 

17-

04+ 
26+ 

02 -

10!+ 

i.. -0.72 1+ 101
- 05 '- 04; 

+0.88 1+ 50
1- 01

1 

OOi 06 + 14 

01i + 65 

07 + 41 

06 + 20 

15 - 3 

-1.09 1- 17 - 01- 021 

+1.:15 + .. 21
1

+ ... 021+ ... 03
1 

-0.54 + 90,- 011+ 051 

+0.95 - 99+ 34'+ 26 

- 7 

- 27 

+ 8 
- 9 

- 45 

+ 67 

+0.38 - 61+ 17+ 

-0.73 + 06+ 101+ 

1] - 52 -0.36 + 07 + ll,+ 

03' + 8 I -0.65 + 20 + 051+ 
19 + 55 1 ... I 

2 06 + 
12 + 40 

10 + 2 

10 + 2 

06, - 8 

06
1 

+ 30 - 0.83 + ... 05 + ... 141+ ... 

07; + 23 +1.24 + 50- 17-

! .,. '+0.06 + 
.. 05!+ . 07 

- 17 

08 .- 05-

13 + 5 

13 - 33 

04 - 7 



TORONTO MAG"NETICAL OBSERVATIONS. 

TABLE XLVIII. 

ABNORMAL VARIATIO~S OF SIX-HOUR DAILY MEANS. 

- ~-

~,---------

MAY, 1856. 
------ ---,------~ 

D f I ~X ~y ay 0 1 ~'li tlr:f> 
l\Ionth., ____ I X Y r:f> 

Gi" 

- - -------

~y 

y 

49 

'-------------

1 i -O'),!) 1-.001l21-·000101-·OUII17 + 

2 i -0.17 OG3 001- 041 + :3:, 

3 1 -0.28 0.-,0- t)(j;- O!) + 22 

+o.-U,) ',+.()UU2:; + .UI~IUU!I +.00010 

+0.!)1 + 11 - (/(i - U:; - 10 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

13 

Itl 

I/' 

1" 
1:) 

20 

21 

23 
24 

25 

26 

I 

+o.GS 

+0.10 + 
1 

-0.50 

-o.S:; :+ 
-0.23 + 
+1.U2 

-o.tH i-
-0.17 ,+ 
-1."1 1+ 
+2.0.) 

, -0.1" 

+0.01 1-
+0.:)7 + 

I +1.lio + 
+0.1':; + 
+0.92 i+ 
-0.23 I

i 

I 

021!

OWi_ 
I 

OW
1

-

U:3.),-

Ul\+ 

uu~ -

02D -

tIU/'

u2:: -

o:~:; + 
112ti-

011+ 

us~ + 
, 

t).~t)+ 

O:W 

017-

IIU.:;,-

+O.!H + OlG-

11-

111-
I U1
1

-

O:3j 
OG,+ 
01~-

10-

11+ 
I 

1:3 + 
I 

U2'+ 

UO+ 

111-
0::> -

03-

) + VI 

1,)1, 

-I 
01' + 
00

1 

u71 

OlI + 
I 

., ., 

Fi 

I!) 

6 

+0.:31 \

+0.12 + 
-0./'.:; + 

01 1 + 1:3 

+0.,,0 

+o.~!) 

+0.11 1-

',' -1. 70 

Hi -0./';, 

<J9 + 2:, 

01 + 12 -1.70 + 
1U + 11 ' +0.01 

It-. 

OJ. 

o:!i 

Uti' 

II.; 

! +0.4G 

:,.:; 'i -0.1.; + 
1 

19 +0.1(;, 

+O.~:-; 1-

o +1.00 I-
e -0.5;) 
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TORONTO MAGNETICAL OBSERVATIONS. 

TA.BLE XLVIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 
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TABLE XLVIII. 
ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 
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TABLE XLVIII. 

ABNORMAL YARIATIONS OF SIX·HOUR DAILY MEANS. 
-- -- - ---- ---- -- -- - ------------ ----
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TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 
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TABLE XLVIII. 

ABNORMAL Y ARIATIONS OF SIX-HOUR DAILY MEANS. 
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07 + 36 
00 + 16 
06 + 1 

Ot + 5 
02 - 9 

... 

0'1 
- 8 

15 -11 

011 
,.. 

- , 
09 - 9 

02 - 16 
12 -11 

... 
25 + 6 

01 -11 
08

1 

+ 1 

10

1 

- 1 

I 
... 

1°59' .6913.47608113.3605/13.8053 \75024'59" 



TORONTO MAGNETICAL OBSERVATIONS. 55 

TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

--- -=== 
______ ~----~--~-iA-Y~,-1-85-7-·~-------------1 JUNE, 1857. 

Day of \ II j.X \ ~ Y ~cp j.X i ~ Y I ~! I 
_M __ on_th_'---,I __ ~_\{1 X I Y_J .. ___ cp __ ---'--__ ~_() ___ ~ __ ~I_~Y- ---;-__ 'f'_-'--_~_()_ 

\ I
ii 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

]2 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

-0'.19 +.00016 -.00005 -.00003 10" +1'.03 -.000:W;+.00007 + .00005 + 17" 

+ 2.") 

+ 1 

+ 4 

+ 21 

+ 22 

+0.17 + 05!) - 00:3
1
+ 001 31 -0.09 -- 31+ 15 + 12 

+0.3D + 

-0.33 + 

-0.32 + 

+3.6-1 

+0.17 

+0.07 

+0.03 

-0.53 

+0.21 

+0.17 

+0.04 

-0.51 + 

+0.80 + 

+0.68 + 

+0.96 + 

+1.46 

+0.48 

-1.23 + 

I " i +0.06 1- 051- 04 - 04 

054i- OUG - OO:! 30 -O.o.:;! 00
1

+ 07 + 07 

090- 017- OLl, - 5t -0.6:3 27+ 13+ 11 

066+ 002+ 006 - :1:! -0.41 21+ 22 + 19 

545- 195

1

-

180
1

+ 007-

... °51

1

+ 024+ 

113 + '''oos! 

1261+ 025!+ 

1211+ 016
1
+ 

088+ 020+ 

066+ 002-

012+ 002+ 

01,9-

035-

017-

017+ 

013+ 

004-

003 

002 

002-

005+ 

004+ 

014-

217 

005

1 ... 019, 

+ 176 

+ D4 

+ ;)s 

000 + 61 

016 

008 

014 

002 

003 

000 

000 

001 

+ 76 

+ 6D 

+ 5J. 

+ 34 

5 

1D 

9 

003 + 11 

+ 8 003 

003 9 

-0.12 + 
-0.89 + 
+0.20 

+0.03 + 

-0.53 

+0.26 + 

26-

2~ + 
I 

15+ 

:38 1+ 
17

1

-

1)+ 

I 1D
I

-

OGI-
2:)-

30-

01 + 
1:3 + 
11+ 

07 + 
26-

10 + 

0:3-

O:!-

10-

12-

01 - 11 

14 - 8 

OD + 13 

OD - 1.") 

25, ,1 

101 - 1 

04 + ;oj 

02 - 4 

11 + 7 

09 - 21 

01- 13 - 12 

20- 03 - 011 

- 7 

OD+ 04 + .-. o.J 
- 12 

- :3 

18- 02 OO! 

2(j- 11- ODI 
-10 

- 19 

25 +O.O~ OW - 001 - 004 + 20 

+0.6:! + 
+0.28 + 
+0.31 + 

+0.10 + 51- 02 + 01\ - 27 

26 +0.63 018 - 016 - 016 + 1 -0.48 + 27- 13- 10 - 20 

27 -0.62 + OlO - 0091- 008 9 -0.57 

28 -0.45 026 - 010 - 011 + 8 

29 +0.03 + 030 + 001 003 15 -0.33 1D
I
- 12 - 12 + 3 

:~ -0.68 OlG

l
- 016 - ... 0lG

l 
° +0.60 12 - 30 - 28, - 9 

06- 06- 06 o 

Absolute till 0581.8513.49014,' 13.3978\13.84501750
• 23' 56" 10 58' .89'13.502531113.4448\113.89351175023'54" 

values I " ___ _ 



56 TORONTO MAGNETICAL OBSERVATIONS. 

TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

-
JULY, 1857. AUGUST, 1857. 

1 

I 
I I 

I 
I AX 

I 
AY I 

Acf> 
I 

Day of I AX 

I 
AY Acf> 

I I I A'l1 -y 1 ~() A'l1 X -y A() 
Month. X i cf> cf> 1 1 1 I 

I 
I I I .000001+.000031 1 +0'.40 1+.000;32 -.OOOOGI-.OOOOl - 28" +0'.76 +.00052 - 26" 

2 -1. 2G + OOG + 06\ + ou, 0 .. , ... ... ... ... 
3 -1.02 - 01B - 021- 0:3 + 8 -0.06 + 18 - 02 - 01 -10 

4: +0.08 + 0~4 + 0:51 + 
()I; - 4- I +0. 95 1- 04,+ 04 + 041 + 4 

, 

351-
I 

5 ... ... '" ... 
06

1 

. .. -0.07 1+ 06 - 03' - 21 

01,1+ 23 +0. 84 1+ G7:+ 06+ 
I 

6 1 +0.2u + OW + - 09' - 26 
I 

-1.0!) 1+ 
I ! 

031-
1 

7 ! 10-1 - OGi+ 01 - 5:5 +O.GO + 13 - 02 - 8 
I 

03 1+ S +2.!)4, + 001 - 13 - 12 - 7 -0.10 - 2;;1+ 01 + 14 
04,1+ 

I 
9 -0.73 - u:!l + 02 + 12 ... '" ... '" 

05i- I 
... 

10 +O.li - U:3li - 071 + 16 +0.01 + 32 - 04 - 02 - 18 I 

301 11 -1.04 - 013 + 331+ + 23 +0.4,1 + 27 - 16 - 13
1 

- 22 I 

211-
I 12 I ... 

... 031- ... 01\ +2.62 + 43 - 17\ - 33 I '" ... 
13 +0.31 - OGO + + 3" -1.5-* - 21 - }61- 16

1 

+ 3 . - 1 
l-! -1.30 - 071- 181- 2:] + 2G +0.48 + 331+ 03+ 05. - 15 

0021+ 
! 

28!-15 -0.19 - 13 + ]2; + i -0.33 + 04, - 02 - 16 
I I 

16 +0.33 + oul- l-! - 12 - 13 ... ... i ... ... I .., 

17 -0.51 + 035
1

+ 07 + 
i 

14 -1.18 + 27 00 + 01 091 - -14 

-~:O91+ 091 
26:+ 

I 

18 020,- l! - - 15 +0.00 + 13 + 14' - 6 I 

19 ... . .. . .. I -1.30 - 05 - 03 - 03 + 1 . .. 
20 -0.63 - 00:3 - 33 -- 31 - 15 - 0.13 - 10 - 21 - 21 - 6 
21 -0.16 - 013 + 02 + 01 + 7 -0.7-! - 18 + 06 + 05 + 12 
22 +2.35 - 018 - 12 - 12 + 3 +0.39 - 22+ 01 00 + 12 
23 +0.82 - 014 + 03 + 02 + 8 ... '" ... ... . .. 
24 +1.64 - 031, + 02 - 01 + 18 +0.30 + 21 + 05 + 06 - 8 
25 -0.08 - OSSI- 01 - 07 + 44 -0.28 - 07 00 - 01 + 3 , I I 

26 1 +0.71 - 15
1
+ 08 + 07 +11 ... ... . .. ... .. . 

27 +0.53 + 048 + 09 + 11 - 20 +0.15 + 10
1
+ 08 + 08 - 1 

28 +0.35 + 085 + 05 + 11 - 40 -0.03 - 03
1
+ 13 + 12 + 8 

29 -0.09 - 043 - 06 - 08 + 19 +0.15 + 32- 01 + 01 - 16 
30 -0.08 - 005 + 04 + 03 + 4 ... '" ... ... ... 
31 +0.27 - 012 + 04 + 03 + 8 +1.05 - 43 - 03 - 05 + 20 

Av~~~~~te ~ i10 59'.85 i 3.50025 ! 13.4365113.88471 75° 23' 55"! 2° 01'.8613.50024113.4365 ! 13.8850175°23'56" 



TORONTO MAGNETJCAL OBSERVATIONS. 57 

TABLE XLVIII. 

ABNORMAL V A.lUATJONS OF SiX-HOUR DAILY MEANS. 

Day of I 
)Ionth. 

! 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

SEPTEMBER, 1857. 

I 

! 

uX 
t..'l1 

X 

+2'.40 +.OUIH7 

+1.G9 + OGG 

+1.57 - -tGO 

-0.10 1- 135 

+0.92 - fl74 

+1.:3:2 :-, 

+0.74 ,-

+1.4G i-
-0.37 I-

1 1 

I 
I 

~y I I t..cp 
-y- I cp I 

I I 

-.000301-.00025 

- 13'- OOS 

- 901- 114; 

18 + "'0141 

0,1; 000 

01- 0051 

- 0:31- 011 

- 04- 008 
I 

351
- 041 

II 

I ~~::~ i= 12 

... I' 

0::;11+ 

0131+ 

082 + 
123-

016-

009 + 

191
-

07 1+ 

019 

006 

13 

14 
15 

16 

17 

18 

19 

20 

21 

22 

23 

2,1; 
.)~ 
_.) 

26 

:27 

28 

:29 

80 

-1.5,1; 1+ 
-0.53 -

-0.50 1+ 

0.00 1+ 
-2.:~~ '-

0.00 1+ 

-2.08 -
-0.91 1-

+3.H 

+0.40 + 
-0.55 + 
-0.:21 + 

+0.53 + 
-0.93 + 
-0.66 + 

037i-

0:2:2 + 
OODI-

0:3G
1

i+ 
0:20,-

0271+ 

038 1
-

0841+ 
104+ 

021+ 

040+ 

(IGG+ 

0:22 ,+ 

0011+ 

08 - 006 

14 + 012 

02 - 0011 

02
1

+ 00,1;1 
.) ~ O:2.i 1 _.)-

18'+ 019 

13 - 014 

09+ 003 

0)+ 002 

1:2 + 012 

02 + 004 

05 - 001 

14 + 018 

09 + 010 

11 + 011 

t..() 

- 39" 

- 40 

+ 186 

+ 67 

+ 36 

+ 35 

+ 33 

+ ·1:2 

+ H 

2 

+ 8 

23 

+ 18 

:5 

17 

3 

4 

+ 13 

+ J7 
I Gj I 

5 

19 

:2S 

26 

6 

+ 5 

:31 

____ ~------~----~I-----+-----~.-----
Abs10lute t 120 01'.;:;sl 3.48:203 '113 . 3S78 I' 13. 83:H 7G :2;:)' 7" 

va ues f: I 

11 

OCTOBER, 1:-;[.,7. 
----- -~------ - - - ----

1 

I I ! ~X ~Y ~cp 
t..'l1 

X 1 y- I I t..() 

I cp I I 1 

+1'.541-.00009 -.OOOiO 
1 

-.OUOU!l - I" 
1 

+0.S4
1
- 052 + 08 + ot! + 31 

+0.08 + 021 + 12 + 1:3
1 

+ 4 
! 

... ... .. , .., , ... , 
+0.05 - 018 UII- 01 + 9 

I : I-o .. )s + ~, 016 -

037 --

Ub- -0.) - 11 

-1.18 

-1.28 

-1.21 + 

-1.lO + 

-2.06 

-0.27 + 

-0.73 + 

-0.53 + 

-0.26 + 

+3.83 

+1.20 

-0.13 

+0.27 

+0.88 

+:2.17 

+1.1S 

+0.50 i-
+0.80 + 

+0.73 + 

+0.34 

-1.61 

+0.30 

057-

029 + 

060--

004 

06G,-
1 

049'-

031 -
039 -

099 -

0451+ 
010-

035 + 

002 + 

043 + 

121 + 

0171+ 
004-

019\-

008 + 

083 -
032 + 

10 -

02 -
01 + 

02 + 

00

1

-

08-

09 -
09 -
14 -
12 -

01 -
02 -
05 + 

01 + 

01 -
:21 + 

01 

02 -
03 -
11 + 

01 -
10 + 

IS + 10 
OG + 28 

03 -14 
02 - 31 

01 + 2 

03 - 36 

06 - :29 

07 - 20 

10 - 26 

17 + J . .I, 

o:l + 23 

03 + • .1, 

02 + 20 

01 + 2 

02 + 23 

12 + 72 

00 + 9 

02 - 3 

01'1 -11 
1 

06 + 46 

OD + 40 

07 + 21 

201'.6913.48230 \ 13.3850 113.8305 175025' I" 



58 TORONTO MAGNETICAL OBSERVATIONS. 

TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

=--.---~-=-=- ~==------------ -------
Ii 

Day of I 
Mouth. 

NOYE:lIBICR, 1t;;j7. 

----. -
! 

~y 

y 

-------11--
~<P 

<P 

II 

:1 
:i 

DECEMBER, 1857. 

~X 

X 
___ I _____ ~--- __ _ - --- -- - -------f------'---

I I 

- - -----------.-
I : I 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

H 

15 

16 

17 

18 

19 

20 

21 

22 

28 

24 

26 

27 

28 

29 

30 

31 

... I·.. ... i .. · ... 
+1'.51 +.00102 -.00003;+.00004,1 - 53" 

0'.00 +.00017 +.00002 + .00003 - 7" 

+ 1. 26 -- 0017 + 01 000 + 9 

-1.17 + 01,9- 12i- 08\ - 31 + 0.13 - 0002- 09- 008 - 3 

-0.28 - 014

1

1+ 051+ 04 + 9 

+0.10 + 004+ 34+ 32! + 15 

+0.32 + 012 + 01 + 01 - G 

+ 0.37 + 

+ 0.63 + 

0056-

0023-

00:3 - 05'-
I 

f., ...! '0' 

0661+ 2711+ 

osn:- 02-

005
1

+ 11'+ 
054+ 011 

-0.:37 -

... I 
-1.87 + 
-0.15 -

-0.4,5 + 

04 - 1 + 0.70 + 004,8-

: ... + 0.31 + 004,4,-

211 + 47 + 0.24, + 0086-

011)1 + 44 + 0.27.+ 00361-
+ 3 + 0.23 + 0004-

03
1 

+ 2'3 1:- 1. 07 - 00061 + 

05 -

05-

11-

lO

ll-

02 + 
08-

04 + 

001 - 31 

004 - 14 

007 - 30 

006 - 27 

005 - 49 

001 - 19 

007 - 6 

003 + 5 +O.1~ -

+0.01 -

-0.04 + 
... 1 

+2.62 1-

0071+ 05+ 
OW + 01J+ 

···058!- ... 01-

04
1 + 6 I 

.. 

051 - ... 6 1+ ~~63 + .. ~027- .. , 07 - "'0000°51': 

- 0.20 + 001:6- 08-

01,1 + 29 + 3.11 1+ 0313- 09 + 014 -177 

- 17 

- 27 

285 - 3'3 1 

-2.93 - 1~41- 2~1= 
-0.30 1+ 02G!+ 08

1
+ 

+1.10 -

-0.27 + 018 1

- 031-

-0.03 1+ OU5i- 1.1:-
+~'~79 i _ '''086 - ... :wl- ... 

OG8!--2.13 -

+1.29 -

+2.29 -

-0.81 + 
+0.09 + 

I 

016
1

-

027 -

008-

054-

09-

16-

44-

27-

27-

49: + 127 -1:3.43 1- 1453 - 36 - 126 +713 

31\ + 50 !- 0.66 - 0207 + 35 + 019 +121 

~~I = 1~ 1- 0 ... ~5 - .. ~203 + ... 49 + ... 033 ~.~27 

13, - 10 ,I=~:::!= 
:33 +'''28 1,+ 0-',3 . 'I .u.-
12 + 27 - 0.19 -

0120+ 

0097+ 

0170+ 

0107+ 

10 + 
06 

01-

07 

002 

000 

0101 
0001 

+ 65 

+ 52 

+ 86 

+ 57 
16 

48 -

o 
9 - 0.25 - '~039 - ... 01 - '''0041 

+ 19 

25 - 18 

29 + 13 - 2.11 -

+ 0.09 -

0120-

00581-
- 0004+ + 0.25 

0.00 + 0051+ 

29-

12 + 
09 + 
03 + 

035, + 45 

007 + 35 

008 + 7 

006 - 26 

Absolute til'" 13.476221113.3523113.7974175° 24' 26" 
nlues f, I I 1 2°0:3'.6713.47831 \ 13.3550113.8005\75° 24' 6" 



1 

Dav of I 
Mouth. 

1 
., 

3 

4 

6 

7 

8 

9 

10 

II 

12 

13 

H 

15 

10 

Ii 

18 

19 

20 

:21 

26 

27 

30 

31 

TORONTO MAGNETICAL OBSERVA'l'IONS. 59 

TABLE XLVIII. 

A13NOR!\IAL YARIATIONS OF SIX·HOUR DAILY MEANS. 

JA:-:UARY, U-n8. FEBRUARY, 1 tl58. 

~X : ~ Ilcp I! 

X 1 Y rl. IlO 
1 'f' 1 

+0'.97 

+1.17 

+. I )001,0'+. ooous
l 
+. 00012[ 

, 1 

- vn - 0:2 - 021 

:1 +o.,~+.:onsll~.oOVI-II-=.OOO:'i~-- 48" 

+v . .:;.:; ,- 05~ + 171+ 1:3. + 35 + 
:2lf' 

+1. 17 1+ 
+0.59

1

+ 

-O.ll 

+ l. Gi 

-4.6:3 
I-

I-
-0.:3i 1= 
-1.4Ij 

+O.li 1-
-O.li 

+0.:2:) 

-0.99 

-0.48 

-l.0!' 

~+ 
I 
1 

I 

+0.04 1+ 

-l.Vi + 

-0.79 + 
+0.:291+ 

+0.42 + 
-0.99 + 
-0.35 + 

-0.41 + 

• 1 1 1 +0.75 1- O~:31+ 051+ 01; + L4 

+ B : +0.10 1+ 0031+ 161

1

+ 1.:;: + 7 
I I I 

021 + 
030-

0271-
011-

061+ 

:311+ 

, 

1:341+ 

12:3 i+ 

14:3 1+ 
I 

OHi+ 
00:3'+ 

02!1-

0681-
026+ 

028
1+ 
1 

008+ 
1 

002+ 
1 

0:26+ 

02)+ 

007+ 

03:3:-

0391-

0731-

0:31[-

U:3+ 

091-

1:2 '-
1 

V:3:-
, 

40+ 

OGI-
1 

I 
Ul -

Oi,-
, 

1:3 + 
1 

')'),-
c ~I 

U::;i+ 
V.:;I-

lS-

01-

U.:i.+ 

1:1,+ 

Oi+ 
1 

V:2
I
+ 

U)+ 

otjl+ 

U3-
1 

1:2:-

011+ 
~() -

Ul 

00 

10 

80 ! +0.~:3 i- 0':;:2,+ 05 + U:2, + 20 

:21) ·1 +o.~(j- UlS!+ 051+ UI' + 12 

UL + .1 Iii 
3ct + 5L , -0.51 1+ '''003[ + 1S..L-

Ui + 160 ' -l.U,I:+ U:20
1 
+ 071-+-

+0.07

1

++ U1;;1+ 06'+ 

~~I 
~~I 
0:) 

+ 0'i 

.+ 66 

+ is 

+ :2.:; 

+ 4 

Ii 

21 + :2.) 

+ 13 01 

12 

07 

+ 17 

+ 11 

+ 
1:2 

9 

1 

18 

26 

a9 

-0.71 u±sl+ 05 1+ 

+0.0el, '

1

+ owi+ 01!+ 

-1. 79 - 000'+ 08 1+ 

... i ... i I 
+1.:2.:; 1- 14±I+ 1:2:+ 

+0.7G 1- H)el,- 1:2
1

-

+U.01;- 1l:31+ 4:3
1
+ 

+0.3:3 i- 0:391+ 101+ 

+0.15 1- 0.)0 - 0:3-

-0.5:3 -

+O.Dl 1+ 

-0.:3:2 + 

+0.:37 

+O.Dl + 
+0.14 + 

1-0 . 22 + 
I 

011-

UI).'),+ 

u"" ---I 
010 -

0"'.'_ _-"I 

01]:-
1 

00:2'-
1 

1 

V8-

U,'+ 

v:-,-
07:

Out-

141
-

I 
:211-

17 + 8 
08 - 9 

09 -::u 
08

1 

~~I + 12 

O~ + 7s 

:2:3 1 + 91 
1 

;):3 + 78 

ui + :2::; 

07, +:20 

l~ 

Oti 

08 

uJ, 

o 
- 15 

+ 1 

- 15 

-----'-----'------------ - -

Absolute ~ 12J 02'.8:2 i 3.47792 11a. 8615 i 1::3 ,,'iVI,::; i;)' 2 I' a6" 2 0:3' .78,.3.47478 !113. 3813 : 1:3. 82:'i2~ i:'i 26'36" 
values 5 1 1 



60 'l'ORONTO MAGNETICAL OBSERVATIONS. 

TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

MARCH, I t'5H. APRIL, 1857. 

~:;'t~f i ".. I "~' i "..Y I ~~ M _I ~j ": I ~ i -¥ 
+0'.68 I_.ooo~ +.000071+·000031~~G" I +1'.17 -.00067 -.000111-.00015 

A() 

1 

2 

:3 
1, 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 
.).~ 

23 

24 

28 

:30 

:31 

+ 28" 

+3.60 - 117 - 29- 35 + -11 1 

-1.10 + 014- 271- 24 ~1 -0.63 008+ 12+ 11 +11 

-0.56 048 - 10- 13 + 19 

-1.64 

-0.11 

+0.14 + 
+0.39 

+0.24 + 

-0,19 + 
+6.08 

+2.03 

+0.21, !
-1.79 

+0.86 

-0.61 

-0.8a 

-0.81 

+1.18 + 
+0.36 + 

I 
+1.,::;1 1+ 

+0.25 i+ 
I 

+0.39 1+ 

I +0' --I . iJ I --

-0.76 1-
+4. 57 1-

I 

060 - 01'- 04 + 30 -0.51 010 + 

111- 13 + 16 -1.05 + 
05 + 8 

0'\'3-

ou-
019-

0~:3-

056-

201-

147+ 

lliO+ 

162+ 

041+ 

073+ 

046+ 

036+ 

001 + 
I 

000'-

O'::;U
I
-

OU)-
0;30

1
-

1 

00:3.+ 

I 
ID6+ 

100+ 

06:3+ 

14-

23-

18-

62+ 

27+ 

29
1

+ 
25'+ 

25 1+ 
041+ 
03-

0,::;+ 

:20
1

-

If1I-

It-

071-
I 

11,+ 

i 

80!+ 

;)6
1+ 

-)+ '-I 

-0.4~ ,+ 
1 

12 14 +2.~7 1-

012-

04:3 -

008+ 

02-

05-

11+ 

01 - 7 

02 - 24 

09 + 9 

13 + 3 -4.46 + 007+ 49 + 22 

19 +206 02 14, -0.66 365 + 45

1

+ 

05-

18 40 

30 + 92 

49 + 106 

15 + 94 

17 + 96 

21 + 34 

18 + 49 

01 + 2,::; 

05 + 16 

05\ + 
151 

~;:i 
031 

1 

17; 

3 

40 

34 

8 

GS + 142 

46 + 78 

63 + 68 

-0.83 

155+ 

125+ 

091+ 

139+ 

065+ 

000-

03-

16
1

+ 
24;-

I 

06 + 80 

16 + 76 

19 + 59 

06 + 72 

11 - 41 

23 - 12 

005 + '" 06'1+ ... 06 

085 + 08 + 13 

054 + 08

1

+ 04 

+ 6 
- 39 

+ 31 

- 7 019+ 06+ 07 

029 - 211- 18 

081- 12 - 06 

- 25 

Ul:j-

127 -

010-

016+ 

011-

161-

201
-

14-

01+ 

08-

- 46 

12 - 30 

10 - 74. 

12 - 12 

02 7 

08' + 2 

I 
1 
I 

Abs1o!ute (S 2' 04'.44 :3.47249' 13.3664 13.8101 /.)' 21j' 1:3" 
va nes ! ' 



TORONTO llAGNETICAL ODSERV ATIONS. 

VIII 
TABLE XLIK. 

ABNORMAL VARIATIONS OF SIX·HOUR DAILY MEANS. 

MAY, 1858. JUNE, 185H. 

61 

Day of II A>It I AX II A Y Acf> ~(j AX I ~ Y , 
Month. X Y cf> A>It X y I 

I I __ -'-I ____ :I ___ ---'-__ ~ : 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

It 

15 

16 

Ii 
18 

19 

20 

21 

23 

24 

-), ' .... '-, 

27 

28 

29 

30 

31 

+~::02 l,i+.~.~01311+0."{)O;I'I+·l.I.0.00811 3" +0'.231+·001:.:;I-.(l0006:+.00002I----=-~6:' 
+0. ~~ 1+ (l'J!,+ 01

1

+ 01,' - 27 

+0.191+ 05SI- 01: 00
1 

31 +O.Ot - Ul~:- 30,+ 31
1 

+ U 

+0.07 1+ 010 - 07
1

- 05 13 +1.;)U 1
1

- 031!1+ 301- 2(,' + 31 

" • U - _I - I 20 2S -0 .. ").") 11+ 0331'- 05 - 0:2 1° +1'1 03" + ()3 + + 

+O.lIi + 0.")2:- (I.;: 011 2S '... I 1 1 

+2.72 - Olnl- ".,1- 22, 1 -O.OL'I- 07,.- 01'1- OS! + 36 

+2.7i- 17i - - I:! - .).) + 83 +0.22- (Ill:.! + ~i + 2.::;1 + 15 

\ 

I +~·:OO 1-, 

1 +1.20 -

1+0 . 6:3 1-
-0.94 -

+0.02 , 

-0.43 !-
I 

i 

I -0.8S 1-

1-0.li3 

i -0.52 1-
-O.;)!) 1+ 
+3.06 1+ 

+0.2.) + 

+1.~0 

+0.02 1,
-0.05 + 
-0.36 11+ 
+0.06 -

-0.27 + 

+0.91 1+ 

: I +0.:].::; 1- 010 +- lS'+15 + 29 

lW-- 01,'- W: + 83 :, -U.S_5 1

1

+ ()[,2:+ 21:+ 2l,' - 10 

~~~'=- ::': .:: ~:!~; i :~~:~~ 1+ ~~~! ~:~! ~:! '~ 
O;)SI+ (Hi,+ U~ + :}2 ' .. , \ i 

I ' 033;+ U:3+ 01 + Is +0. ~0) 1+ OuS -
Ot~- 0"'- 0.; + ~L -0.:,.,+ 002'+ 

I -I i -0.43 1+ Uil! +-
012:+ 1:1 + 12 + 12 +1.69 + U2~,+ ()(J- Oil + 0 +1.11 + 0::1.-02::

I 
U2~)+ 

071 1
-

i 
129-

OljO,-

i 
or: -
002 -

(J-bs --

U:3(;--

U201+ 

00.,1-
-I 

I 

041+ 02 + IG 

021+ 03
1 

1;)- OU
I 

121 

:':J

u2i-
I 

01'-
, 

1I1, -

1I1i + 
10-

u,; .--

39 

26 + 
02 

9 

o , 
01' 

0;3 2l 

ot + 13 

00 

02 - t.) 
1 

-O.lIt -

+0.63 + 

+1.99 -

+.t.J4 '

-1.50 

-O.OS 

+O.OS 

+1.00 

-l.W 

01\1-1-

00:\-

112.+ 
208'-

, 

~:2U-

1Ss-

1i(i+ 
1 

IOG
I+ 

161
1+ 

182'-

I 

I 

OS+ 

u::+ 
, 

21 + 
I 

U01-

0] I 

1G-

11+ 

3;)1-

0)• ! 
l!.l-

oil-
0,1-
Oil-
12,-

01 - 5 

os + 3 

07 - 3.J. 

:n - 1 

Oli - 20 

00 + 10 

15 - U 

181 - 51 

10, + 87 

+109 

30 + 85 

+ 92 05 

05 + 55 

04 + 86 

23 + 86 

Absolute ~ :'>0 03' i" 3.5 .. 0101 113.4381 11:3. SS iO values S ,"-J •• ~ 

7.) ~;r52"11;~;'·54 i 3.40898 \ 13.414.41113.8632175°22'51" 

---- --- 12 



62 TORONTO HAGNETICAL OBSERVATIONS. 

TABLE XLVIII. 
ABNORMAL VARIATIONS OF SIX·HOUR DAILY MEANS. 

JULY, 1~;)8. AUGUST, 1858. 

I 

I 
I 

i 
, 

A.Y 
I 

A.cf> 
I 

Day of 1 A.X 

I 
A.Y A.cf> 

1 

A.X 

1 I A.() ~'11 - A.() A.'I1 X y- cf> Month. X y cf> 

1 -0'.54 -.00122 -.000101-.000181 + 56" ... ... ... I ... .. . 
2 -0.54 - 027 + 36'+ 32 + 32 -0'.09 -.0006D -.00003'-.00007 + 33" 

a +0.47 - 17u + 321+ ID + 106 -0.22 + 066 - 05 00 - 36 

4 I ... +0.19 - 054 - 05 - 08 + 25 ... . .. .. , ... 

5 +1.61 - 018 + 421+ 38 + 30 +0.73 - 031 - 02 - 04 + 15 

6 -1.58 - 148 + 031
- 06 + 76 +0.66 - 045 - 15 - 17 + 15 

7 -0.99 ,- 137 + 12!+ 03 + 75 -1..22 + 001 -- 17 - 16 - 9 

I;; I -2.07 1_ 054 - 09 - 12 + 23 ... ... . .. ... . .. 
9 +1.03 - 08ti - 01 -- 07 + H +0.07 + 01J - 05 - 02 - 25 

10 -0.14 - OD4 + 01 - 05 + 48 -0.33 - 043 + 10 + 07 + 27 

11 ... ... ... ... ... -0.47 - 002 - 06 - 06 - 2 

12 -0.36 + 032 + 10+ 11 - 11 -0.04 - 051 - 20 - 22 + 16 

13 -1.63 + 045 - 07/- 04 - 26 -0.22 + 105 - 08 - 01 - 57 

14 +0.14 + 017 + 011+ 
02 - 8 +0.55 + 030 + 0',+ 05 - 13 

15 -0.41 - 082 00- 0':; + 42 '" ... ... ... .. . 
16 -0.81 - 017 - 101

- 10 + 4 +0.32 -- 074 + 14,+ 09 + 44 
1 

081
-17 -0.27 1- 042 - 11 + 17 -0.60 - 020 00- 01 +10 

071-
021+ 18 +~:221+ 

... ... ... . .. -0.11 - 016 + 01 + 9 

19 064 - 03 - 36 -0.19 - 025 00 - 02 + 12 
20 +0.2D + 030 - 04i- 02 - 17 -0. 19 + 063 + 15 + 18 - 24 
21 -0.03 + 044 - 071- 04 - 26 -0.37 - 023 - 09 - 10 + 7 
:!~ , -0.84 + 06SI+ 01+ 05 - 34 '" ... ... ... .. . 
2:3 1-1.08+ 1·,1- OS 31 -1.0D + 0:37 + + 17 0.:;0

1
- -I - 15 -11 

24 ,-0 .30 ,+ 080- 04'+ 02 - 46 +0.95 + 090 + 09 + 14 - 41 
.,- I 1 +1.30 - 001 + 02 + 02 + 1 4-;) ... . .. .. , ... . .. 
26 +2.65 + 012 - 071- 06 - 10 +0.93 + 011 + 20 + 20 + 5 
27 +4;.68 - 061 - 06- 09 + 28 -0.13 - 032 + 29 + 25 + 31 
28 +4.02 + 001

/
+ 09'+ os + 4 +0.27 - 070 + 10 + 05 + 40 I 

29 +2.28 - lOr 05 - 11 + 48 ... '" ... ... ... 
30 +3.02 - 061+ 16 + 11 + 38 +1.94 - 022 + 18 + 15

1 

+ 20 
31 +1.63 - 006- 10

1

- 10 - 2 -1.76 + 0111 00 + 01 - 5 
I I 

, 

A.bS~lute ~ 120 04' .3313.50144113.4302113.8792175023' 15" 2° 06' .3413.50049' 13.4343 i 13.8829\75023'44" va ues i 



TORONTO MAGNETICAL OBSERVATIONS. 63 

TABLE XL VIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

SEPTEMBER, 1858. OCTOBER, 1858. 
- -- -----

I 

I 
I I I 

1 
I Day of I 

I 
.:;lX AY ~- I 

AX 

I 
.:;lY .:;l</> 

Month. 
.:;l'l1 

X y- I 
</> 

I M) .:;l'l1 X -y I M) 

I I I- I </> I 
-.000051 

I 
1 +0'.72 -.00054 -.00002 + 26" -0'.63 + .00043 -.00008 -.00005, - 26" 

2 +1.62 - 063 + 14 + OD + 39 +0.05 - OD2 - 24 -- 28 1 + 34 

3 +1.39 - 021 00 - 01 + 11 ... ... . .. . .. I . .. 
4 +1.28 - 007 - 12 - 11 - 3 +2.34 - OU2 - 13 - 16 + 25 

i 
5 .. , ... ... .. . +0.04 - 018 - 20 - 20 - 3 

Q.jl I 

6 -0.49 + 001 - 05- - 3 +0.02 - OOS - 16 - 15 - 4 
i 

7 +2.61 - 054 + 06 + 02 + 30 -1.37 - 016 - 20 - 17 - 18 

8 +2.71 - 161 - 28 - 36 + 67 +3.62 - 101 + 13 + 05 + 57 

9 +0.18 - 172 - 10 - 20 + Sl +1.35 - 078 + Q;3 - 02 i + 41 

10 -0.04 - 054 - 02 - 06 + 26 ... ... .. . ... ... 
11 -3.13 - 094 + 11 + 04 + 53 +0.11 + 033 + 04 + 06 - 15 

12 ... ... ... . .. ... -0.27 + 059 - 03 + 01 - 31 

13 +1.42 - 037 + 09 + 06 + 23 -0.13 + 027 + 05 + 07
1 

-11 

14 +1.50 + 070+ 05 + 10 - 33 +0.04 + 076 + 05 + ODI - 36 
i 

15 -0.65 - 02D - 03 - 04 + 13 -0.23 + 118 - 07 + 01' - 63 

16 +0.24 + 008 - 02 - 02 - 5 -0.20 + 116 - 01 + 07

1 

- 58 

17 +0.19 + 055 + 04 + 07 - 26 ... ... ... ... ... 
18 +0.54 + 083 + 04 + 09 - 40 +1.37 - 006 + 16 + 15' +11 

19 ... ... '" ... ... -0.78 - 113 + 26 + 171 + 70 

20 +0.56 - 284 + 41 + 20 + 164 -0.81 - 02Di+ 26 + 23
1 

+ 28 

21 +2.34 - 185 + 09 - 03 + 98 +0.7-J, - 097 - 02 - 08 1 + 48 

22 -0.04 - OD7 + 11 + Oi + 5-1. o ,,~ - 012 + 07 + 051 + 10 - ._1 

23 +2.12 - 003 - 02 - 02 + 1 -0.54 + 015 + 15 + 15 0 

24 +0.45 - 098

1

- 22 - q-
+ 38 _I ... ... .. . ... ... 

I 

25 -0.49 + 032- 05 - 04 - 19 -0.52 + 069 + 04 + 08 - 33 

26 ... ... ... ... . .. +0.77 - 004 - 01 - 01 + 2 

27 -0.81 + 040 - 02 + 01 - 21 +2.16 - 509 - 50 - 80 +231 

28 -0.16 + 061 - 03 + 02 - 32 -0.38 - 198 + 33 + 18 +116 

29 +0.16 + 055
1
- 06 - 02 - 31 +3.·17 - 217 + 02 - 12 +111 

30 -0.61 + 051 - OS - 04 - 29 +0.01 - 110 - 03 - 09

1 

+54 

31 ... ... ... ... ... . .. ... ... ... .. . 

Absolute} 120 05'.36 13 .49515113.4352113.88241-750 25' 4" 
Talues I 

2'05'.2713.49414113.4222 i 13.8696 \750 24'30" 



64 TORONTO MAGNETICAL OBSERVATIONS. 

TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

NOVEMBER, 1858. DECEMBER, 1858. 

I 1 I 

I 
~y I ~X ~y I ~cp Day of 

I 
~x 

I 
~ep 

I ~\}I y- ~O ~\}I 
X y- ep ~9 

Month. 

1 

2 

3 

4 

6 

7 

8 

9 

10 

11 

l~ 

13 

X ep 
I I I 

I I 
1 , 

+0'.01 -.00l55 +.000:!6:+.00014 + 91" + 0'.19 +.00025 .00000 +.00002 - 12' 

+0.19 - 048

1

- 05 1
- 08 + 21 + 0.77 + 036+ 08 + 09 - 14 

-0.61 - 05.1,- 101- 13 + ~~ i+ 0.45 + 0l5+ 03+ 03 - 6 

+0.50 - 034+ 151+ 12 + ~5 '!+ 1.74 - 280- 14 - 31 +134 

+1.46 + 0l81+ 101+ 11-

+0.78 + ()10:+ 06+ 06-

4 

2 

... I'" ... 
+0.89 + u:3:~ + 08 + 101 

- 12 

+1. 1.1, + o:;U:+ 061+ mi - 15 

+1.31 - 00:; + 071+ 06 + 5 

+0.34 + o~~:- 02\+ 01 - ~3 
+0.56 + ()~',- 09

1

- 03 - 4S 

- 0.26 -

.+ 0.01 -

1+ 0.37 + 
,+ 0.15 + , 
- 0.53 -

- 0.89 -

086+ 

0l5+ 

031-

011-

027-

024-

19+ 

07+ 

03-

0..1,-

05-

09-

12 + 53 

06 + 11 
01 - 17 

03 - 8 

07 + 11 

10 + 8 

+0.13 + OlL;+ 041+ 07 - :20 I!- 1.97 - 141

1

+ 04 - 05 + 73 

~: +;:"8 1_ "'07:1 -" 31-' 31 +"'2' I.:: ~:~: + ~~:.:: ~~ - ~~ + 1: 
16 -~.10 - 0271- 101- 11 + 9 + 0.06 + 0~31- 08 - 06 - 16 

17 +O.H + 0l0- 061- 05 - 8 + 2.08 + 071- 27 - 21 - 49 

18 -O.u::; i- 06)+ 05

1

+ 01 + 3-1 - 0.50 - 050- 21- 22 + 15 

19 -~.GO - Oli1- 26- 28 + 18 ... ... ... ... .., 

20 -0.31 - 053 + 05 + 02 + 29 - 0.63 + 017
1
- 08 - 07 - 13 

21 ... I'" ... '" ...!+ 0.34 + on- 02 + 01 - 21 

22 +1.35 i+ 008 - 09 - 08 - 9 + 2.46 - 014\- 05 - 05 + f) 

23 +0.~7;+ 071- 12 - 071 - 42 - l.59 - 059
1

- 14 - 17 + 23 

24 +0.19 + 031- 12- 09 - 22 - 0.85 - 155+ 09- 02 + 83 

~.:; -0.4:3:- 007 - 05 - 05 + 1 ... ... ... ... ... 

26 -2.61 [- 052
1
- 03 - 06 + 25 '" '" ... ... 1 .. , 

27 -0.49 1- ... °39

1

- .. , 021- 04 + 19 - 0.56 - 016'+ 11 + 101 + 14 
28 ... 1 ...... - 0.39 + 009 + 08 + 08 0 

29 +0.01 1+ 021\+ 01 + 03 - 10 + 0.19 - 056+ 10+ 05 + 33 

:~ i +0.:19 +.Olr ... 05- .. 0'1 - .. 8 ~ ~::: ~ ~~~! ~~! :1 ~ 2: 

AbSrolute t 1200*,.7513.486481113.3922113.8386175° 24' 28" 2°05' 52113.490691113 40791113 85481175024126' 
va ues fl. 1 I • " 



TORONTO MAGNETICAL OBSERVATIONS. 65 

TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

JANUARY, 1859. FEBRUARY, 1859. 

I 

I 
I 

I I I 
I 

I I 
Day of I ..:lX 

I 
..:lY ..:lq, ..:lX 

I 
..:lY ..:lq, 

Month. 
..:l\)' X Y q, MJ ..:l\)' X Y ..:l8 

I 
q, 

1 +0'.19 -.00004 +.00046 +.00043 + 25" -0.'62 +.00034 -.00003 + .00005 - 16" 
2 ... ... ... ... ... +0.04 + 009 - 03 - 02 - 6 
3 +0.68 + 043 + 40 + 40 - 1 +0.04 + 010 + 02 + 02 - 4 
4 +0.24 + 059 + 43 + 44 - 8 +1.71 - 005 + 01 + 01 + 3 
5 +0.71 + 036 + 33 + 33 - 1 -0.25 000 + 06 + 05 + 3 
6 +0.40 + 046 + 37 + 38 - 5 ... . .. . .. '" ... 
7 -0.26 + 029 + 44 + 43 + 8 +0.68 + 041 - 16 - 13 - 29 

8 +0.55 + 008 + 29 + 28 + 10 -0.99 + 087 - 09 - 03 - 48 

9 ... ... ... . .. . . +1.97 - 107 + 43 + 33 + 76 

10 -0.66 - 140 - 60 - 65 + 41 -0.68 - 137 + 06 - 03 + 72 

11 +0.73 - 150 - 05 - 15
1 

+ 73 +0.11 - 103 + 11 + 04 + 58 

12 +Q.09 - 087 + 05 - 01 + 46 -0.71 - 074 + 14 + 08 + 44 

13 -0.35 - 037 - 03 - 05 + 17 ... ... . .. . .. . .. 
14 +0.77 + 009 + 09 + 09 0 +0.11 - 022 - 07 - 08 + 7 

15 +0.16 - 124 + 20 + 11 + 72 -0.02 + 042 + 09 + 11 - 17 

It> ... . .. ... . .. . .. +0.47 + 001 + 01 + 01 0 

17 +0.40 - 029 + 03 + 01 + 16 +0.11 - 006 - 05 - 05 + 1 

18 -1.61 - 020 - 05 - 00 + 7 -0.44 + 002 - 13 - 12 - 8 

19 +2.35 - 056 + 08 + 04 + 32 -0.08 + 045 00 + 03 - 23 

20 +0.17 + 028 + 09 + 11 - 9 .. , ... ... ... ... 
21 +0.12 + 039 - 03 00 - 21 -0.08 + 057 - 09 - 05 - 33 

22 +0.17 + 021 00 + 01 - 11 +1.19 + 001 - 03 - 03 - 2 

23 ... ... .. , . .. ... +2.07 - 208 + 23 + 08 +116 

24 +0.45 + 040 - 14 - 10 - 27 -4.68 - 227 - 65 - 75 + 82 

25 +0.37 + 027 - 05 - 03 - 16 -0.29 - 057 - 14 - 17 + 22 

26 -0.53 + 027 + 03 + 05 - 12 -0.04 - 173 - 16 - 26 + 79 

27 +0.34 - 037 - 09 - 11 + 14 .. , ... ... ... ... 
28 -0.02 - 027 + 03 + 01 + 15 -0.11 - 094 + 15 + 08 + 55 

29 -0.37 + 028 - 03 - 01 - 16 ... 'oo ... ... ., . 
30 • ... .. , . .. ... .. . ... oo • ... ... 'OO 

31 +0.35 + 018 - 14 - 12 - 16 ... oo. ... ... .. . 

Absolute l12~ 06'.4113.47244113.3383113.7829175° 24' 28" 
nlues I I I 

2° 6' .90 \3.47706[13.3635113.8085175°24'56" 

13 



66 

Day of 
Month. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

15 

16 

17 

IS 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

TORONTO HAGNETICAL OBSERVA.TIONS. 

TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

MARCH, 1859. APRIL. 1859. 

Aw A() I AX II A Y I Atp 
X y T 

I I 

-0'.591-.00058 +.00016 +.00011 + 

-0.04 - 49- 24- ~6 + 

37" + 0'.50 -.00098-.00001 -.00007 + 49" 

13 - 1.79 - 039 + 019+ 015 + 29 

-1.97 -

+0.66 -

-1.15 -

-0.50 + 

+0.49 + 
-0.09 

+0.80 

-0.01 

+0.62 

+ 
+ 
+ 
+ 

-1.00 + 

-1.43 + 
+3.64 -

+1.03 -

-0.37 + 
-0.71 + 

+0.76 + 
-0.55 + 
+0.73 -

-0.66 -

+0.13 + 

+0.72 -

+0.13 -

-1.35 + 

+1.33 -

,-0.05 -

65-

64-

08-

46-

02-

4:::1-

36-

22-

09-

45+ 

7s l-

0cJ
;~I+ 
03+ 

21+ 

01+ 

zS+ 

061-
30

1

+ 
30+ 

40+ 

20+ 

23 

8n+ 

63+ 

10-

11-

01-

13-

18-

21-

13-

24-

03-

27+ 

17+ 

06-

17+ 

20+ 

23+ 

13 + 28 

15 + 26 

01 + 3 

09 - 30 

17 - 10 

17 - 35 

10 - 25 

21 - 23 

02 - 6 

05 - 22 

03 - 40 

55 - 16 

05 + 43 

04 o 
02 - 10 

25 + 13 

IS - 6 

06 o 
14 + 23 

21 - 5 

19 + 32 

34 + 29 

02 - 12 

21 + 59 

00 + 34 

+ 1.26 + 
+ 0.25 + 

+ 0.13 + 

+ 0.56 -

+ 1.48 -

+ 3.08 -

+ 0.95 + 

+ 1.S7 

- 0.05 

+ 1.15 

- 0.31 

- 0.4!l 

+ 
+ 
+ 
+ 
+ 

+ 2.]~ -

+ 0.04 + 
- 0 . ..1:7 + 
- 3.15 + 

- 1.91 -

- 0.85 -

- 0.76 -

- 0.81 -

- 1.37 -

+ 4.56 -

- 0.24 -

029-

027-

029+ 

007+ 

082-

038+ 

035-

088+ 

045-

011-

OL7-

036-

006+ 

068-

085-

107+ 

264-

098+ 

109+ 

146+ 

170-

256+ 

122-

012-

005-

003+ 

006+ 

013-

011+ 

003-

009+ 

004-

015-

003-

005-

001+ 

001 + 
016-

131 + 

014-

003-

Ol6+ 

026+ 

02H-

082+ 

001-

009 - 21 

003 - 16 

005 

004 

017 

008 

-13 

+ 6 

+ 35 

+ 24 

001 - 19 

014 - 40 

001 - 24 

014 - 13 

001 - 10 

002 - 21 

001 

004 

009 

129 

030 

004 

008 

015 

037 

060 

008 

+ 4 
- 35 

- 51 

+ 12 

+126 

+ 51 

+ 63 

+ 87 

+ 72 

+170 

+ 61 

A:=f~~:e} I 2u 6'.7313.47519113.3~69113.8016 i 75° 24' 58" 2° 6'.56 ) 3.47957 \ 13.3822113.8272175°25'30" 



TORONTO llAGNETICAL OnSERV ATIONS. 67 
VIII. 

TABl--E XLD.. 

ABNORMAL VARU .. TIONS OF SIX·HOUR DAILY MEANS. 

MAY, 1859. JUNE, 1859. 

I 

I 
I I I 

I 

I 
I 

I 
-

Day of I AX 

I 
AY A¢ 

I 
AX AY 

I 
A¢ 

Month. Ai' -X- --y ¢ 
A() A'" X Y -;j; A() 

I I 

1 ... . .. '" ... '" +<>,.49 +.00005 .000001 .00000 - 2" 

2 +0'.31 -.00029 +.00027 +.00024 + 28" -1.29 + 036 - 07 - 04 - 22 

3 -0.77 - 34 + 18+ 15 + 26 -0.70 + 063 + 01+ 05 - 31 

4 +0.50 - 10+ 04+ 03 + 7 +2.18 + 017 - 03- 02 - 10 

Ii +1.07 - 41 + 08 + 05 + 25 ... . .. ... ... ... 
6 +0.07 - 10 + 02 + 01 + 6 +2.11 - 019 + 13+ 11 + 16 

7 +0.80 - 23 + 02 00 + 13 -0·33 - 004 + 10+ 09 + 7 

8 ... ... ... . .. ... +2.94 + 023 + 12+ 13 - 6 

9 +0.33 + 25 - 06 - 04 - 15 +1.89 - Ul9 + 02 - 11 +101 

10 -0.40 + 22 + 10 + 11 - 6 -0.73 - 091 + 20 + 13 + 56 

11 +0.48 + 40 - 03 00 - 22 -0.26 - 097 - 03 - 09 - 48 

12 -0.48 - 24- + 02 00 + 13 ... ... ... ... .. . 
13 +1.21 - 70 + 03 - 02 + 36 -0.12 - 014 + 07 + 05 + 10 

14 +0.04 - 16 - 03 - 04 + 7 -0.50 + 036 + 07 + 09 -14 

15 ... ... ... ... . ... -0.12 + 066 + 41 + 42 - 13 

16 -0.24 - 19 - 14 - 15 + 2 +2.33 - 085 - m - 09 + 41 

17 -0.32 + 36 + 09 + 11 - 14 +1.99 - 033 + ~5 + 22 + 30 

18 +0.67 + 46 - 13 - 09 - 30 -0.91 - 081+ 07 + 02 + 45 

19 +2.85 - 71 + 54 + 46 + 63 ... ... .... ... .. . 
20 +2.54 - 98 + 27 + 19 + 63 -0.40 + 021 - 05 - O~ - 13 

21 -2.01 - 30 - 12 - 13 + 9 -0.53 - 002 + 05 + 05 + 4 

22 ... ... ... ... .., -0.91 - Oll + 04 + 03 + 8 

23 -0.73 - 93 + 01 - 05 + 47 -0.12 + 027 - 07 - 05 -17 

24 -0.91 - 07 - 10 - 10 - 2 -0.73 + 049 - 10 - 06 - 30 

25 -1.38 + 33 - 17 - 14 - 25 +0.92 + 021 - Oli - 05 -14 

26 +1.02 + 18 - 04 - 03 - 11 ... ... ... ... ... 

27 -0.86 + 26 - 02 00 -' 14 +0.35 - 052 - 07 - 10 + 23 

28 +0.71 + 84 - 04 + 01 - 45 +0.97 + 030 - 08 - 06 -19 

29 ... ... ... ... ... -0.26 + 050 - 08 - 04 - 29 

30 +0.51 - 15 - 07 - 07 + 4 -0.15 + ••. 008

1
+ 01 + 02 - 3 

iU +0.89 + 32 - 10 - 07 - 21 ... ... ... .. . 

Absolute ~ 120 6,.8413.47706113.3545113.79971 75° 24' 22"1 2° 
Talues I 

6'.90 \ 3.47927 \ 13.3667 \ 13.8120 \75°24'36" 



68 TORONTO MAGNETICAL OBSERVATIONS. 

TABLE XLVIII. 
ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

JULY, 1859. AUGUST, 1859. 

I I I I AX AY I Arp I 
Day of I AX 

I 
AY Arp 

I I I I A9 
Month. 

A\}t X Y rp AO A\}t X Y rp 

1 -0'.39 +.00036 -.000051-.000021 - 51" -0'.49 +.00012 +.00002 +.00003 - 5" 

2 +0.33 + 043 - 031- 026 - 37 +0.01 + 028 + 05 + 06 -12 

3 ... . .. ... ... ... -L10 + 038 - 02 00 - 20 
4 +1.09 + 003 + 002+ 002 - 1 -0.01 + 062 + 27 + 30 -18 
5 +0.06 + 007 + 0081+ 008 + 1 -0.94 + 044 - 04 - 01 - 24 
6 -0.22 + 032 + 014+ 015 - 9 +0.42 + 038 - 12 - 09 - 25 
7 -0.35 - 003 - 003 - 003 0 '" .. , ... ... ... 
8 -1.20 + 025 - 011 - 008 - 18 +0.86 + 075 - 02 + 03 - 39 
9 -0.63 + 085 - 008 - 002 - 47 +0.61 + 041 - 16 - 12 - 29 

10 ... ... ... . .. -0.55 - 017 - 09 - 09 + 4 ... 
11 +2.71 + 193 + 150 + 153 - 21 -1.73 + 032 - 03 - 01 -18 
12 -0.52 - 088 + 005 - 001 + 47 +0.39 + 066 00 + 04 - 33 
13 -0.86 - 068 - 007 - 011 + 31 +1.73 + 038 - 14 - 11 -26 
14 -0.60 - 011 + 00; + 005 + 9 ... ... .. ... ... 
15 -2.05 + 011 - 005 - 004 - 8 +1.25 + 028 - 25 - 21 - 26 
16 +1.58 + 077 - 025 - 019 - n-, +2.38 - 081 - 37 - 40 + 22 < .... 

17 ... ... ... ... .. . -0.98 - 053 - 06 - 09 + 24 
18 +1.77 - 185 - 044 - 053 + 71 +],02 + 016 - 03 - 02 -10 
19 -1.98 - 017 - Oll - 011 + 3 +0. 63 - 061 + 23 + 17 + 42 
20 -0.05 - 004 + 014 + 013 + 9 -0.08 - 049 - 09 - 12 - 20 
21 +1.01 - 071 + 019 + 013 + 45 ... ... .. . ... ... 
22 +0.58 + 011 - 011 - 009 - 11 -0.01 -- 111 + 01 - 06 + 57 
23 +0.14 - 037 - 025 - 026 + 6 +0.95 - 070 + 13 + 08 + 42 
24 ... ... ... ... ... +0.54 - 049 + 01 - 02 + 25 
25 +1.07 - 016 + 013+ 011 + 15 +0.34 + 013 00 + 01 - 6 . 
26 -1.29 + 043 - 009 - 006 - 26 +1.65 - 071 + 11 + 05 + 41 
27 +0.25 + 026 - 004 - 002 - 15 +0.90 - 034 + 14 + 11 + 25 
28 +0.17 + 028 - 018 - 015 - 23 '" .. , ... ... ... 
29 +0.36 - 061 - 012 - 015 + 25 +1.15 - 746 + 28 - 21 +a90 
30 -0.73 + 002 - 009 - 008 - 5 -1.64 - 365 + 55 + 28 +211 
31 ... ... ... .. . ... -1.86 - 288 + 49 + 28 +170 

I I 
A~:f~:!e ~ I 2° 7' .24\3 .48276113.3716113.81771 750 24' 4" 2° 7' .3913.50152113.4597\13.90771 750 25'4" 
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TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

SEPTEMBER, I ~~.~). OCTOBER, 1859. 
---- -- ----- --- ------ ----, 

I 
I I 

I 

i , 

I Day of I 
I 

.:lX ~y il<j> ~X 

I 

.:lY 1 il<j> 

Month. 
il'lt X y-

<j> 
M) il'lt Y I M) , 

1 X 1 <j> 
I ! 

1 

2 

3 

4 

5 

6 

7 

D 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

I , 

1-12,.31 
1 -.00017 -.00110
1
-.00133 

+ S.17 - 1515 + 273
1

+ 164 

+ 0.34; -

... 
+ 0.65 -

+ 3.12 -

,+ 0.65 1-
+ 0.94 -
- 0.54 -

+ 0.50 + 

1+ ~'''GO I-
+ 0.57 .-

+ 0.97 !-
+ 0.27 -

- 2.331-, 
+ 1.15 -, 

1 ... 
- 0.01, -
+ 0.22 .+ 
.+ 0.19 + 
- 0.35 + 
- 0.04 + 
- 1.38 + 

+ 0.23 + 
- 0.D4 + 
- 0.48 + 
- 0.66 + 
- 0.61 + 

048D-

... 
0531 -

0264+ 

006S + 
0013 + 
0041 + 
0051 -

... 
00071-
0010-

01911-
, 

0097
1

+ 

0114-

00821+ 
1 

... 
OOH+ 

I 
00161-0056-

00571+ 
0117+ 

0:318 1+ 

\ 

01051-

OlOCI-
I 

U0:31
1

+ 
00C8,-

0112'-

'" 

'" 

02:3;-

, 

0:311-

0121-

01,>1+ 
~I 

006

1

+ 

019+ 

003i+ 
UU:3'-

oot l-
004;1-
002 -

027:-

01O+ 

I 
0071+ 
(Ju3,-

I 
0021+ 
OOli+ 

007\+ 
uC:!,+ 

I 
1 

00:3+ 

0011+ , 
orn:+ 
OU.:;/-

01(;!-

... 

... 

... 

052 

065 

005 

007 

005 

015 1 

001 

003 

004 

016 

005 

033 

OOJ, 

003 

001 

002 

OOD 

014 

080 

003! 

003 

007 

001 

008

1 

- 02" 

+ D03 

+ 235 

." 

+ 2':;1 

+ 139 

+ 10 

+ 10 

+ 30 

- 27 

. .. 
+ 2 

+ 3 

+ 94 

+ 50 

+ 44 

+ 47 

... 
+ 10 

- 9 

- 29 

- .)-
_.J 

- 55 

- 11':; 

55 

55 

·1;,) 

'),-
oJ·J 

G4; 

A~:f~~:e} 12' 08'.7713.47990 i 13.-3755 T la-.8208l7.'), 2.,)' 0" 

14 

I 

-1'.53 + .00227 -.00005 + .00010 -117" 

00' ... 00. 00, ... 
, 

-1.77 - 011-- ·14 - '13 - 15 , 1 
+0.1-1 + 111U'- .1:3- 45 - 30 

117'- G51-
, 

-1.12 + 51 -107 
1 

+0.'.1,6 + 000 - 14.- OS - 52 

+0.45 OtiJ!- 21!-
1 

+ 15 - 43 

0901- 75 1
-

I 
-0.32 + 64 - S3 

'''14J-
! ... ... ... I .. . 

+0.88 + 52 - 39' - D9 

+0.79 + 070 - 39 - 32 - 55 

27 
1 

-5.20 - 435 + - 03, +233 

+0.50 - 183 + 32 + IS' +108 
! 

-0.35 - 024 + 05 + 03 + 15 

O1
i 

-0.36 - 046 + 02 - + 24 

I ... 00' ... ... ... 
! I ... '" ... 00. ... 
-0.96 - 760 - 39 - 85: +363 

+0.81 - 143 + 22 + 11 + 83 

324;- 37 55 1 +145 -5.10 - -
1 8 .).) - 435 - 5D- 82 +190 - ......... 

IDI +1.5:3 - 218 + 3':; + +128 
I ... ... ... ... , ... 

-0.:;.') - 020 + 17 + 14 + 1~ 

I: +0.1G + 015 + 16 + 
14 , -0.51 + 022 + 

-0.31 + 028 + 

+1.58 + 014 + 

-1.55 089 + 

+ 
03 + 

06 + 

18 + 

- 4 

- 13 

07 - . ./, 

11 + 54 

-0.42 + 013 + 14 + HI 0 

2' 8'.0213. ,.1,84;28 i 13.4151 113 . 860217502U'26" 



70 TORONTO MAGNETICAL OBSERVATIONS. 

TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

NOVEMBER, I t'fi9. DECEMBER, 1859. 

I I 

I 
I I 

I 
.lY 

I 
~cp 

I 

Day of I I ~X I .lY ~cp 

I I 
llX 

I 1 
.l'II I M) ~\}I Y ~() 

M(lnth. X 
, 

Y cp X cp 
I I 

'I I I 

1 +0'.92 -.00066 +.000031-.00002\ + 35" +1'.30 +.00144 +.00009 .00000 - 77" 

<> +0.06 - 04,5 + 07+ 04 + 26 +0.52 + 174 00 + 11 - 87 ... 
3 +0.27 - 015 + 02 + 01 + 9 +0.53 + 142 + 10 - 01 - 77 

4 +0.45 - 001 - 08 1- 07 - 4 ... ... ... ... . .. 
5 +0.14 + 028 + 07'+ 09 - 10 -0.98 - 025 - 12 - 13 + 7 

6 . _. ... . .. I ... .. . +5.73 - 079 - 08 - 12 + 36 

7 +0.96 - 034 - 06- 08 + 14 +0.79 - 098 + 11 + 04 + 55 

8 +0.14 - 063 - 02 - 05 + 31 -1.79 - 059 - 12 - 15 + 24 

9 -0.30 - 053 + 01 - 03 + '27 -1.15 - 024 - 05 - 06 +10 
10 +1.G9 - 159 + 24 + 12 + 92 +1.2-l! - 139 - 23 - 30 + 58 
11 +1.73 - 116 - 13 - 20 + 52 ... ... .. ... .. . 
12 +0.32 - '218 - 16 - 29 + 102 +0.09 - 060 + 09 + O-l! + 34 
13 ... ... .. , .. . ... -5.13 - 510 -- 19 - 51 +247 
14 -O.8-l! - 122 + 301+ 20 + 76 +6.58 - 402 - 02 - 28 +201 
15 -0.11 - 111 + 041- 03 + 58 -0.87 - 166 + 11 00 + 90 
16 -1.27 - 095 - 09

1

- 15 + 43 -2.06 000 + 06 + 06 + 3 
17 -0.09 + 001 + 38

1

+ 36 + 19 -0.'27 + 002 + 14 + 13 + 6 
18 -0.09 + 027 - 09

1

+ 11 - 9 ... ... ... ... ... 
19 -0.13 + 033 - 10+ 11 - 11 -0.08 + 072 + 01 + 06 - 36 
20 ... ... ... .. . '" -1.'21 + 079 + 10 + H - 35 
21 -0.27 + 012 - 15 - 13 - 14 -0.20 - 003 + 09 + 08 + 6 
<>') -0.25 + O-.tl - 02

1

+ 04 - 20 -0.37 + 038 - 04 - 01 - 21 _ ... 
23 -0.24 + 053 + 08- 04 - 31 -1.75 + 075 + 15 - 09 - 45 
2-l! +0.24 + 044 + 151

- 11 - 30 -0.08 + 028 + 01 + 01 - 15 
25 +0.12 + 068 - 16!- 10 - 42 

OGI-
... ... ... .. . ... 

26 -0.16 + 054 - 02 - 30 

2L 
... ... ... . .. .. . 

27 ... ... .. , ... ... +0.52 + 071 - 08 - 03 - 40 
28 +0.12 + 057- 18 - 40 +0.59 - 020 - 09 - 10 + 5 
29 -0.2-11 + 088 - 091- 03 - 49 -0.35 - 045 - 37 - 38 + 4 
SO +0.19 + 033 - 21 - 18 - 28 +0.12 - 073 -- 10 - 14 + 32 
31 ... ... ... . .. ... +0.71 - 0461- 11 - 13, + 17 

I 

.A.:!f~~!e ~ I 20 8' .5313.48159/13.3985 j 13.8435/ 750 26' 2" 2° 8' .2713.48251! 13.3738113.8198 j750 24/16" 
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TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

JANUARY, 1860. FEBRUARY, 1860. 

I 

\ 

~X 
I 

~y 

I 
1 

\ 

I~ 

I I 
Day of \ 

I 
~cf> 

\ 

~X I ~y ~cf> 

Month. ~\It X Y cf> 
A(} 

I 
~\It X- I Y cf> 

A(} 

I I 1 I I 

1 ... ... ... I ... ... -0"27\- .000211- .000121- .00012 + 5" 

2 -0'.37 -.00010 - .000091- .00009 0" -0.50 + 010
1
- 02

1

- 01 - 6 

3 -0.30 - 018 - 13,- 13 + 3 +0.18 - 027:_ 01 - 02 + 13 

4 +1.60 - 004 + 021+ 01 + 3 -0.30 + 012 05 - 04 - 8 -
5 -0.47 - 065 + 07 + 02 + 36 ... ... ... .. . ... 
6 -0.52 - 060 + 04 00 + 33 -0.40 + 066 + 02 + 06 - 32 

7 +0.06 - 041 - 05 - 08 + 18 -0.46 + 069 + 04 + 08 - 33 

8 ... ... ... ... .. +0.12 + 054 - 01 + 02 - 28 

9 +0.38 + 074 + 01 + 06 - 37 +0.07 + 085 + 03 + 08 - 41 

10 +2.45 + 106 - 17 - 09 - 62 -0.50 - 004 + 04 + 04 + 4 

11 +2.04 - 075.+ 24+ 18 + 50 +0.69 + 019 - 25 - 22 - 22 
i 

12 -0.09 - 050
1

+ 01 - 03 + 26 ... ... .. . ... .. . 
13 +0.61 - 016 + 01 00 + 8 -1.45 - 053 - 28,- 30 + 12 

14 +0.47 + 006 + 04 + 04 - 1 +0.09 - 035 - 04'- 06
1 

+ 16 
1 

15 ... ... ... .. . ... +0.:!2 + 011 - 05 - 04

1 

- 8 

1d -0.18 + 035 - 02 00 - 18 +0.90 + 017 - 13 - 11 - 15 

17 -0.02 + 009 - 01 00 - 5 +0.73 - 063 - 30 - 32 + 17 

18 -0.22 + 068 - 02 + 02 - 35 +3.74 - 142 - 0'1- 11 + 70 -I 

19 +0.34 + 039 - 12 - 09 - 26 ... . .. ... ... ... 
I 

20 -0.86 + 018 + 03 + 04 - 8 -1.53 + 073'-
1 

20 - 23 + 27 

21 +0.09 - 088 + 06 00 + 47 -5.05 - 331 - 30 - 49 +152 

22 ... . .. ... .. . ... -0.61 - 184 + 48'+ 331 +117 

23 -0.94 + 011 + 02 + 02 - 4 -0.32 - 077 + 25 + 19 + 51 

24 +0.41 + 006 00 00 - 3 -0.94 - 070 + 16 + 11 + 43 

25 -0.53 + 014 + 03 + 04 - 6 -0.47 - 053 + 03 - 01 + 28 

26 -0.45 + 022 + 11 + 12 - 6 ... ... ... ... ... 
27 +0.23 - 042 + 04 + 01 + 23 +0.29 + 015

1

- 06 - 05 -11 

28 -1.68 - 059 - 20 - 23 - 19 +0.97 + 019 - 04 - 02 - 12 

29 -0.21 + 0'1') + 05 + 06 - 8 ... . .. ... .. , . .. ~~ 

30 +0.61 - 017 - 06 - 07 + 5 ... . .. ... ... ... 
31 -0.72 - 026 - 12 - 13 + 7 ... ... ... . .. ... 

Absolute ~ 12" 8'.53 13.47714 j 13.3548113.8000175° 24' 22" 
nlues 1 1 I 1 1 

2° 9' .2613.48418 i 13.3675 \ 13.8141 \75 0 23'28" 



72 TORONTO :MAGNETICAL OBSERVATIONS. 

TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

MARCH, 1860. APRIL, 1860. 

I 

\ 

I 

\ I 
ax I aY aep 

Day of \ 

\ 

ax aY 

\ 

aep 

I aw y M) aw x y- ep aO 
Month. X ep 

I I I I 

1 +0,.79\+.00031-.00002
1
+.00001 - 17" .. , ... 1 ... ... ... 

2 +1.41 + 0063 - OOS:- 003 - 35 + 1'.23 -.00080

1

+.00005 .00000 + 43" 

3 +0.86 + 0008
1
- 012 - 011 - 10 - 0.42 - 065- 07 11 + 29 

4 I - 0.75 - 014+ 01 00 + 07 '" 

+ '~0011-
... ... . .. 

5 -0.76 021 - 020 - 11 - 0.79 + 002 + 11 + 11 + 05 

6 -O.O~ + 0025 1
- 010 - 008 - 17 ... ... ... ... ... 

7 -0.51 + 01321- 028 - 018 - 81 - 0.07 + 042 + 03 + 06 - 20 

8 -1.22 - 0050-

~::I= 
020 + 16 .. , ... ... ... ... 

9 -O.2~ + 00131- 016 - 15 - 3.50 - 096 - 01 - 07 + 48 

10 +0.48 
+ .. ~019i- 023

1

- 020 - 21 - 0.97 - 104 - 09 - 16 + 4~ 
11 '" ... . .. ... + 1.11 - 038 + 23 + 19 + 31 

12 +1.05 + 0004;- OU- 013 - 9 - 0.63 - 139 + 10 00 + 75 

13 +1.61 - 0079;- 019 - 022 + 30 - 0.69 - 297 - 43 - 59 +128 

14 -0.10 - 0002
1

+ 026 + 024 + U + 0.28 - 175 + 12 00 + 94 

15 -0.08 - 0015
1
+ 008 + 006

1 

+ 11 ... '" .. , ... '" 

16 -0.22 - 0013 -- 006 - 006 + 3 - 1.43 - 078 + 13 + 07 + 46 

17 +~ ... 491-
0171 - 002 - 012· + 86 - 0.40 + 023 + . 18 + 18 - 3 

18 ... ... .. . . .. + 0.87 - 032 + 06 + 03 + 19 

19 -2.23 - 0046 - 010 - 012 + 18 + 0.73 - 027 + 13 + 10 + 20 

20 +0.1-.1. -. 
00141+ 021 + 019 + 18 - 2.56 - 013 + 06 + 05 +10 

21 -0.01 - 0011+ 001 OOO[ + 6 + 0.60 + 052 + 14 + 16 -19 

22 +0.86 + 0016
1
+ 030

1

+ 029 + 7 ... '" ... ... .. , 
23 +0.48 + 0019'- 002- 001 - 11 + 0.77 + 067 - 03 + 01 - 35 

24 -0.10 + 0031 + 007 + 009 - 12 + 0.75 + 040 - 09 - 06 - 25 

25 ... 1 . .. ... ... . .. + 0.01 + 102 - 08 - 01 - 55 
26 +0.23 i+ 0004- 008 - 007 - 6 + 2.10 + 031 - 17 - 14 - 24 
27 +3. 52 1- 01941- 082 - 089 + 57 + 0.40 + 057 - 11 - 06 - 34 
28 -1. 71 1- 14151- 102 - 180 + 661 + 0.23 + 082 - 16 - 10 - 49 
29 +3. 58 1- o Jf)7\+ 0331+ 018 + 116 ... '" .. ... .. . 

I 
30 -0.58 - 0178

1
+ 023

1

+ 010' + 101 + 0.77 + 100 - 42 - 33 -71 
I +1.88\-

I 

31 0095 1+ 028+ O:!u~ + 62 ... ... ... . .. ... 1 1 

AbSflute} )2' 9'.95 13.47603 i 13.3537113.7987175° 24' 34" 
va ues I I I 2° 9'.61 13.47671(13.3648\13.8097\75°2516' 
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TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

===============;;=======---cc=,=--,-::--_~-,,-- c= __ =c= 

1 

Day of I 
Month. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

H 

15 

16 

17 

18 

19 

20 

MAY, 1860. 

-0'.29 -.000311+.000121+.000091 + 22" 

-0.92 - 014:+ 08+ 06! + 11 

+0.77 - 0l:J- 03 - 04: + 5 

+0.66 11+ 011 - 13 - 09' - 27 

+3.86 - lll9 - 11 ... 211 + ... 79 

-~: 27 !- "'089 + ... 16'+ 091 + 53 

-1.25 i- 0:34
1

- 031- 05i + ]6 

+2.50 - 019 + 04,+ 021 + II 

+1. 94 - 137 + 101+ 01! + i-t 

+3.38 - 157 + 0;:)1- 051 + 82 

.. 081 + ... "[+ .. , 0' + .. " 
-1.30 1-- 043 - 051- 08. + 19 

-0.4~ -

-0.49 - 002 00 001 + 

-1.02 - 014- 03- O'J, + 

-0.73 - 039- 26- 27 + 
-0.83 ,- oi 7 -- 02 - 03 + 
-0.74 + 015- 02- 01-

1 

6 

7 

8 

9 

21 i -().96 + 003 + 03 + 

22 -0.49 1+ 0:20 1
- 09- 07 - 15 

03 o 

23 -0.35 - Q-±2 + 20 + Hi + 31 

24 +2.59 - ODS + 16 + 09 + 57 

JUNE, 1860. 

I .lX I 11 Y : .lq, i 
111{1 t X --:y I q, I 

-0'.55 -.000:!S-.0000Gi-.00007! 

+~:'Hi - ... UlO- ... 05
1

- ... 05! 

--0.021+ 012+ OS,+ OS' 

-U.:!4.- (l1)3i+ lll+ 101 

-0.,")0 [+ 0:3G
1
- lG

1

- 13! 

-0.42 + 009

1

+ 05 + 05 

-1.33 - 021 + 03 + 01! 
I 

-~ ... S7 - ... 03:!1+ ... OJ, + ... O~i 
39 

I1B 

+11 

+ 3 

0) - -
+ 7 
- 26 

- 2 

+ 12 

+ 18 

+ 65 

-O.7-:t -

160-

085+ 

-. OG4 + -1.11 

31-

07 1+ 
091+ I 

O:! + 46 

04' + 37 

+0.21 1-

-0.7:3 + 
-0.07 + 

(115 + 
002-

I 
020

1

+ 

05+ 

03-

01+ 

-0.48 - "'02ll+ ... 29 + 
01711+ 06+ -0.42 -

+0.03 + 

-0.27 

-0.19 

+0.70 

+ 
+ 
+ 

043 00 + 
056

1
- 02+ 

012
1

- 141-

093 1
- 23-

02 

O:.! - 3 

02 - 9 

25
1 

+ 25 

05 +11 

02 - 22 

02 - 29 

12 - 18 

16 - 58 

25 +0.47+ 058 + 04 + 07 -- 27 +1.02 + 032- O:! 00 - Ii 

01 - 16 

02 - 23 
26 -1.44 + 100- 03+ 04 - 52 +0.39 + 03'~' 

27 ... ... ... ... ... +0.35 + 0~~1= 
28 +2.05 + 028 - 13 - 11 - 21 1 +2.93 + 0671+ 

29 +0.83 + 045 + 03 + 05 - 21 +0.41 + 038
1
+ 

01+ 
01+ 
16+ 

52+ 

-iG+ 

20 - 26 

51 + 7 

29 +137 
30 -0.32 + 058- 10- 05 - 34 +0 .... 34 \- ... 2271+ 

31 +1.40 + 064
1
- 021+ 02 - 34 , __ --', __ --',I_·-.. -~-·-.. -_;__-·-.. -

A::t;::e ~ :20 8'.93; 3.486:n ! 13.3880 i 13.83451 75' :24' 1 G"li20 8' . 9313.48223 i 13.3584 \ 13.8048 i75023'22" 

15 



74 TORONTO MAGNETICAL OBSERVATIONS. 

TABLE XLVIII. 

AB~OInIAL YAIlIATIONS OF SIX-HOUR DAILY MEANS. 

II AUGUST Hl60. 

Day of \1 ~x ~-~y-Y---:---~-<P--;--~-()--!I~~-l{!--;--~-:--;-- ~: ~! I 
Month. ill{! X <PI I 1 ..,.. 1 

1 I ~---!I +":00 1+.001311-.00003 +.00006 - 67/1 

:3 I +:3'.42 -.U(I:21:2,+.0'1024+.000081 +119" I -0.28 + 030\+ 04 + 06 

3 i +2.66 - (171.!+ 11 + OOG; + 43 : +0.26 + 086 + 06 + 11 

- 13 

- 40 

4 1 +0.81:- O(iS, + 35. + 02:->; + 52 +0.85 + 115 - 09 - 01 

5 -2.!17 1- 7:2o,- 77 - 11s + 326 

- 62 

6 

7 

8 

9 

lO 
11 

12 

13 

It 

15 

10 

17 

18 

19 

20 

21 

23 

24 

25 

26 

27 

28 

29 

30 

31 

I 
-0.:32 1_ rl + III + UU1· + 84 I I ;) ! I i 

1 -1.12 1- O(i!-; - 07
1
- 0111 + 31 i 

-1.76 + 

-5.81 -

-4.73 -

125 

5:->9\'-
4:32 -

U61
1

-

10:.! + 
01 + 00:3 

007 

014 

020 

003 

011 

- :31 : -:!-12 - 1£)5 1
-

1 

+0.14 + 
+1.1'.) + 
+1.31 -

-0.7li -

117[-

17li-

00,);-
I 

003 1+ 
I 

... I 
+ 0511-
- 005 + 

+2.87 

+0.88 

+2.72+ 

-1.15 1+ 
1 +1.:1;3 -

+0.77[+ 

-1.19 + 
+0.17 -

-1.25 -

+0.92 -

-0.49 + 

-0.40 -

-1.04 

-0.61 -

002 + 
001 -

016 -

005 + 

009 -

084 -

00-1, -

038 -

029 -

025 -

000 -

031-

~.11+ 
_8

1

-

10,-

03 -
11+ 

0,1, 

02+ 
09 + 
26 -

20-

06 + 

, 
000 

OUI 

009 

024 

020 

005 

09 - 008 

20 - 024 

03 - 003 

12 - 014 

13 - on 
02 - 003 

10 - 009 

03 - 005 

- 51 

- 70 

+ 8:3 

+ 1 
+ .1, 

+ 4 

+ 4, 

-- 13 

o 

- 9 

+ 32 

+ 1 

+ 13 

- 21 

+ 12 

- 5 

+ 14 

+1.59 - 21:->-

+0.48 - 081, -

-6.·1,8 -

-1.17 -

+ 1.87 -

-1.25 -

-0.ll7,-
+5.80 -

+3.55 + 

+1.43 + 
+4.83 -

-0.59 1-

-0.75 + 

+0.04 + 

+0.71 + 
+2.16 + 
+1.27 + 
+1.45 -

+1.77 -

486 -

100

1

+ 
069 + 
00f) + 
096 + 
035 -

024 + 
003 + 

064 -

029 -

054 + 
027 + 

013 + 

010 -

026 + 
008 -

030 + 

00 + 
59 -

08 

92 

55 

18 

40 

- 63 

+267 

+203 

+ 95 

+ 96 

30 -

06 -

27 -

06 - 12 + 44 

20 -

lOl+ 
10

1

+ 
61 + 
14+ 
03 -

50 

oa 
05 

56 

07 

06 

+235 

+ 56 

+ 40 

+ 35 

+ 55 

+ 16 

13 + 
28 + 
16 -

14/ - 5 
27 + 13 

19 + 24 

11- 12 

15 + 17 

02 + 03 ... J+ ... 03 

05 - 04 

02 + 04 

02 - 03 

07 + 05 

+ 9 
- 20 

- 13 

- 6 

- 8 

- 12 

+ 3 
+ 19 

A.~:~~:e ~ 12' 10'.3813.48052113.3651113.8109175° 24/ 12" 2° lL,.361Ia.47780 1113.3685113.8135175°25'4-
1 I 1 1 I. I 1 



TORONTO MAGNETICAL OBSERVATIONS. 75 

TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

SEPTEMBER, 1860. 
------::-----,-------,--------;------------

Day of I 
Month. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 
.1 

31 

I 

~X 

X 

+ 1'.74
1 
+.00002 +.00005 +.000 05 + 1" 

... '" 

+ 0.78 + 000'::;1-

- 0.59 + 0011;1+ 

+ 0.40 
- 1 - U08:~-

-11.71 - 10t-i:J!-

+ 5.77 - 0337'+ 

- 0.14 - UI8U
I
+ 

.. , ... I 
+ 0.79 - Oltil+ 

00:.!:3
1
+ + 0.8S -
I 

+ 0.31 - ou·)! + - I 
+ 0.63 - 0010-

+ 0.:.!7 :+ Oll:.!8 + 

+ 0.58 - 0196'-

... ... 
+ 0.56 - 005J, 

+ 0.07 0000
1

+ 

- 1.39 0000-

- 0.41 - 0018
1+ 

- 0.45 - 0002-

- 0.92 + 0014 -
... ... 

- 0.81 + 0061 -
- 0.81 + 0160 + 
- 0.67 - 0005 + 
+ 1.09 + 0020 + 
- 0.88 + 0049 -

0.00 - 0006 -
... ... 
... ... 

008 -

O:.!S'+ 
0:'!41-

1d-
I 

07n+ 
I 

017/+ 
. .. 

I 
014'+ 

I 

Ol:.!i+ 
0011-OUl-

llOSt+ 
0901-

... 

000 -
012 + 

0:31+ 

007 + 

012 -
001 

... 
011 -
024 + 
023 + 
002 + 
011 -
011 -

.. . 

... 

- .. 
0 08 7 

O:.! 7) + 6 

sl + 35 

74 + 489 

2 + 209 

5' + 99 

O:.! 

1 

05 

00 

. .. 

.. . 

.. . 

00 2 + 88 

01 o + 17 

00 + 13 

1 + 5 

9 10 

6 + .::;:3 

00 

00 

08 

00 4, + :.!7 

1 + 6 

9 16 

G + 13 

1 5 

01 

02 

00 

01 

00 o - 7 

00 7 36 

03 2 69 

02 1 + 14 

00 3 9 

00 8 30 

OL 1 2 

... 

. .. 

Absolute t 120 to'. 7713.47901 113.3944 1113.83891'750 26' 24" 
values f I I 

OCTOBER, 1860. 
---- ---- ---,---

.lX I .lY I ~</> 
I -X I -y-' I T 

+2'.52 

-0.07 

-.00062[-.00017 -.00020

1

1 

057+ 16 + 11 

~:~;I+ ~~I + ~:i 
-5.64 

1-0 .1',1 I
I' +0.34 -

-U.:31 

+ 23/1 

+ 37 

+ 96 

+ 86 

+ 43 

+ 32 

+0.:!7 

+0.;~7 

-U.u7 

-0.18 
+ 
+ 

-0.81 + 
+0.70 + 
-0.19 

-0.17 

-0.31 + 
+0.50 + 

+0.06 + 
-0.12 + 
+0.48 + 
-0.31 + 
+0.66 + 
-0.42 

-1.49 

-2.S1 

-0.14 

070 + 15 + 09 

01<+ 16 + 121 

I I I 
0:31 + 10 + 08 + 22 

ow' + 
I 

Ult) + 
I 

O:.!l + 
OU8 -
OOli -

O"~ _I -
O~2 

021 -
016 -
037 -
0361-

071 -
038 + 
059 -
057 -
030 -
092 

107 + 
071 + 
019 --

06 + 
03 + 
05 + 
0"--I 
OD -

0:3 -
00 + 

O:.! -
OJ, -
2;{ -
01 + 

12 -
10 + 
15 -
09 -
11 -
00 -

27 + 
10 + 
IS -

04 1 + 11 

02
1 + 10 

03' + 13 

02 6 

08 - 8 
1 

I 
011 - 15 

02. - 11 

03
1 + 10 
I 

05 + 6 

20
1 

- 30 

02
1 

- 19 

06 - 41 

1'1' .., . -14 
I 

11' - 37 

04 - 33 

09 - 21 

06 + 46 

18 + 68 

05 + 41 

IS + 1 

~)13'.9113.47740 \ 13.3S19 I 13.8263j75026'OO¥ 



76 'l.'ORONTO MAGNETICAL OBSERVATIONS. 

TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

NOVEMBER, 1860. DECEMBER, 1860. 

1 

I 
1 

I 
1 1 AY I A,I,. I 

~::t~~ I AlJ! , ~~"-- I ,j,yl I ~cp 1 A() AlJ! I _A:_ y I ; 1 

----- 1----;-----;-----'------+----

1 

2 

3 

4 

6 

7 

8 

9 

10 

11 

12 

13 

14, 

15 

16 

17 

18 

19 

20 

21 

26 

27 

28 

29 

30 

31 

-0'.12 -.00038 +.00011)+.000081 + 25" -0'.72 -.00012 +.000021-.00002 

-0.54 - 055 + 20 1+ 16i + 38 ... ... ... i .. , 

+ 5" 

-0.22 - 056 + 121+ 08 1 + ~5 

+~:37 ~ "'05"+ ... J+ .. , J +'''38 
+0.90 - UlUj+ 07 + 061 + 

I -0.0-1 - 00l) + 13 + 111 + 11 

8 

+0 .. :;0 + 00-1 + 04 + 04 0 

I 

-0.15 - 009-

019 -

+0.25 + 036-

-0.14 + 0':;-1-

0.00 + 006-

1 +0.81 + 031-

i -0.18 + 009-

i -0.40 1+ on + 
... i .. · .. 

+0.54·+ OS8-
I 

+0.0-1 ,+ 02S-

+0.72 1+ 02u-

I
, +0.39 + 067-
, 1 

" -2.36 ,- OG6 + 
I +0 ,..,') I 0~1-

./~ i- -

01-

04-

02-
I 

0-1 --
I 

01-
I 

03'+ 

I , 
Ot + 
05

1

-

oa l
-
I 

~l'-
1 

12'+ 

06 1

-

02 + 4 

02 - 12 

01 - 19 

~;I :: 
0;1 - 6 

061 - 19 

05 - 45 

03 - 17 

05 - 13 

15 - 44 

08 + 34 

07 + 7 

I +~.: 18 '- "'032 - ... 20 - ... 20 +'" 6 

-1.38 ,- 027 - 07 1
- 08 + 10 

+0.10 -

+0.34 + 

+ 
+ 

116-

036-

076+ 

043-

07-

Ol!+ 
04,+ 

15
1

-

i 
+ 076- OD:-

14 + 55 

01 - 19 

08 - 37 

11 - 30 

03 - 43 

+0.28 

+0.24 

-0.00 

+0.03 + 051 + 07
1 

+ 10 - 22 

~"1J+ ." 311+ '" 21 
-3.32 -

-0.32 -

-0.56 -

-0.35 + 
-0.38 + 

-0.08 -

+0.03 -

+1.69 + 

-0.56 -

-0.94 -

-0.04 -

+0.63 + 

+0.39 -

0.00 + 

1281- 031-
080+ 22 + 
04-21+ 091+ 

011+ 04+ 

264+ 33 + 

003
1

+ 
026

1

+ 

031
1

+ 
020+ 

008+ 

033-

07
1 

09'+ 

091+ 

04
1+ 

04
1+ 

07-

+ 81 

11 + 63 

15 + 51 

06 + 26 

04 - 4 

48 -116 

00' + 50 

07 + 17 

10 - 11 

03 + 12 

03 + 6 

09 + 13 

007- 10- 09 - {) 

... I ... 
010-

005+ 

18 - 4 

04 o I 
+0.86 - 051- 071- 10 + 22 -0.14 - 008-

191
-

04
1+ 

09 1
- 09 - 1 

, -0.63 ,- 051 + 09,!+ 05 + 30 +0 
181- 19 + 9 .. :32 '+ ... 101- ... 13 - ... 

06
1 - .. ~8 

... i .. I ... ... +0.14 + 026 - 12 - 101 - 19 

1 -O.Sli -

1 ... 

1 

034-

! I 1 ___________ - --- - - ---- ~----- --- _________ --+-__ -'-. I 

Absolute (2° 13' .30 3.47690 I 13.3454 , 13.7908 7G' 23' r:O" 20 I 1 I 1 
values 5 I. 1 1 u 12' .6213.47600 I 13.3435113.7888175023' 56" r 



TORONTO lIAG:>IETICAL OBSERVATIOXS. 

TABLE XLVIII . 

. \B:>IOlOIAL VARIATIONS OF SIX·HOUR DAILY l\IEXNS. 
- ~ 

---~------- --~ 

JANl"ARY, I~Gl. 

r-.---. 
~Y 

FEBRUARY, IS61. 

77 

Day of I 
. ]\fouth. ~ 'v Iy II ~~\: " ~Y I ~: ' ~H 

I 1 ___ I 

1 -+0'.4~i+.OOU77:-.0001~:=-.00005-' 
2 +0.09 + 005

1
+ 09!.+ W l

l 

+ 0'.:36 1-.00;:+.00023 +.000171~~~-1~" 
+ .. ) + 0 "6 - 0·)·,1+ ,,~ + ""I + "4 

3 -0.07 - 015 ,+ 10+ 09 + 13 II .... - --I _0 --I -
-1 

5 

6 

7 

8 

9 

10 

11 

]2 

1:3 

H 

1::; 

16 

17 

18 

19 

20 

21 

23 

24 

27 

28 

2D 

30 

:31 

-0.S6 - 018 + 11 + HI 
I 

+0.11 1+ 021:-

+ 31 '1- 0.53 - 0011+ 06 + 06: + 4 

! I 
+0.07 ,- UO)+ 

-0.72 -

+0.S6 '1+ 

+0.22 + 

+1.82 + 

-0.2;) + 
, 
1 

+0. 18 1-
-0.11 1+ 

I 
-0.30 ,-

+0.11 !+ 
+O .. H I-

I 
+0.92 .+ 

010.+ 

U:lS I-

OS2,-
I 

010-

020'-

u2l 

oOt,!+ 
1 

012-
I 

U091-
I 
I 

-0.21 - 0131'-

-:3.06 ',- 01),+ 

-3.71 ,- 26J-

}f)-

I 
OS'+ 

111-

26!
d-

I 
.. 211-

OSI-
00-

I 
USI+ 
08-

i 

08 '-

I 
I 

10,-

3D,+ 
(17 -

I 
-3.38 ,- -l0::;:+ 1Ii-

-lUG;+ 11,1+ -1.68 

-il.61 - ;)lili- 09~-
, I 

Hi, 20 1+ 0.18 + 00.:;+ 07 + 06: + 1 
,I 

071 + 
00 + 
06 

i'+ 0.40;+ 01G+ 04 + Oli' - 21 

6 11- 0.2:3 + 011',- 28 - 2(;1, - 20 

5 1,- 0.12 + 020,- ;li - 3-11

1 

- 29 

23 !'+ 0.1i2 + 1111- 01 - 01 - 24 
I 

4~1 " I ... 
18 .+ 0.:3;:; , 

19 ,1+ O. ~21 [ 

,- 0.23 

1 1[- 0.15 + 
06 15 1

1

+ 0.7J + 
011 + 12- 1.17-

os! 0 II ... I 

21 

OS + 2! - O.::;J 1+ 
1 : 07 9 '1- II.S6 :+ 

1

1+ 0.31 1+ 
1- 0.01 -]:31 + 26 

34
1 

+ 41 

')'3 + 129 

~~i + 211 

11 

:31 

+ :22::; 

+ li7 

,I 

1

1- O.ID -

1[+ ~~19 -

i'-l.2':; +-
il+ O.~~ !+ 

011 ~

U:J1 + 
I 

031'+ 
I 

018:-

009
1

+ 

052 

, 

(111-

064i 

07S!+ 

030'-
I 

"'01·,1 --1-
094-

14-

1~+ 

05+ 

01 

02+ 

00-

OS-

OG-

00-

OS+ 

07-

10-

21-

14 0 

15 + 26 

0" + 18 

0~1 - 10 

02 - 4 

03 

06 1 

07 - 5 

04 - 8 

O~ + 32 

081 + 12 

OD -11 

,..! I 

147[+ 371+'" 26 + 93 

064
1
+ 28

1

'
+ 22 + 46 -0.8S 

11+ 1. II ,-

i+ 1.71 I-
I I 

1171+ 

269'+ 

;)5+ 

18 

U - 58 

-H + 87 

00

1 

+145 

+0.02 i
i 

-1.18 1-
laI

I
+- 10+ 01: + 71 

092,+ 30
1

+ 22: + 62 
, __ -'--___ , I 1 

Absolut;~ i 2' 12'.:37 :).,t~;; ~;3.8730 '18.8195 -75~-;:'3' 48" I 2' 1:3'.30: 3.4S25S ,13.36241,13.S088'175°23'32" 
,alues f: 1 , 

16 



78 'l'ORONTO MAGNETICAL OBSERVA'rIONS. 

TABLE XL VIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

__ ~ ___ ,.-_~_IA_R_C_H_' _1_86_1_ .. .,.-__ ~---II __ -,----A-:-P-R-IL--,-1-S-;-6-1.----;----

Day of II .l'it i .:lX 'I ~ y I ~cp \1.:lO .:l'it II .:l:1 I .:lyY II .:lCP II 

~~n~. ,X Y I cP cP 

1 l-l,.2~ i-.ooI20 +.000531+.0004~\ + 87" -0'.40 +.00016 -.0000s\-.00006 - 12" 

.... ·.'>3 I +1 .... 95 - ... 006 - ... 03
11
- .. , 03;, + 1 +0.99 + 031 + 04:+ 05 - 14 

... +0.01 + 050- 071- 03 - 29 

4 +\.00 '+ 004- "0,- lsi - 12 -0.26 + 06\- 05
1

- 01 - 33 

.) +0.3:3!+ uG5 - :33~-- 29
1 

- 50 +3.0D + 103 - 05:+ 02 - 55 

(j +0.(i5 '+ 010 - 31- 28
1 

-_ 2'1'~" I -0 .... 4~ 1:+ ... °15

1

+ ... 01
11

+ ... 04 - .. 2,2 
7 +0.09+ O·j:2l- J2 - 361 

'J 

: i 1~~: :+ ~::+ ~~= ~~l + ~~ ~:~: '= :~ 1 ~:i1 ~: 1 ~ 
10 1 '" '... .. ... ... -0.93 - 026+ 111+ 09 + 19 

i 46 i- I 11 +4.S3 i- ~3~ - 5S + 94 -0.7:3 + 031 + 06
1

+ 08 - 12 

1~ +O.OD - OOG lmperfect, +O.;)D '- 0101+ 02 + 01 + 6 

13 -0.9£1 '- 1~3 + 23'+ H' + 74 +1.33 + 001 + 05!+ 05 + 2 

14: ,+1.81 - 031+ 04:+ 01 + 29 1 i 
J.j ! -0.19 '+ ooa + 291+ 27 + 13 -~':28 - '''030

1

+ ... 3.1,1+ ". 49 +'~2 
16 +0.08 1- O:2G + 29

1

1+ 25 + 28 -0.03 - 1:!/;+ 051
- 04 + 66 

1 ~' "'6 1 I ...... ...... -0. I - 058[- 021- 06 + 28 

18 ; +l.(iO - 014-'" ~li- 20' - 4 1-0 .03 + O~:!i 00,+ 01 - 11 

19 -0.19 - 017 + 14+ 12 + 16 +0.0:1 + OU{'+ 011+ 01 - 6 
1 1 I 

-2.24 - 00:3 - OL
1

- 01 + 1 +2.87 - OO~,- U8- 08 - 3 

, -0.13 '+ 06±- O~I+ 02 - 34... I 1 

-0.02 ~+ 137 - 05
1

+ 04 - 72 -0.09 + "'04:0/+ ... 55,+ ... 54 +"'7 

-1.47
1

- 0:3±1- 1/

1

' - 18 + 9 -1.47 - 031
1

+ 11
1

+ 07 + 31 

'" I ••• -.0 ... ... +1.58 - 0;39:+ OD + 06 + 24 
:2.j +1.1l - u.)\,+ i/'+ (j[1 + (it Ii -1 09 '- 0:22 - 1L - 12 + 5 

26 '+U.GS - lL:2!+ :)01'+ 21: + il !I -1 :DO:- U:):)-
1 , 

27 '+1.01 O:2~'+ 23 + Hli + 2.j : -0.3~:+ 02;j 

O
f 1 i i 00,+ 

:2~ '+O.G! ',- 10+ 10+ O£l, + 10 ... 1 

:20 II! +:!. 22 1+ OH - Ie' 12: - 30 

30 '-1.0/ i+ 0;30 - 01
1

+ 01) - 16 +0.53 i+ 06:]'- u~ll= 02! _ 3~ 
:31 I 

_____ _J___ _ __ ! _____ _ I I ! 

2L 

23 

24 

10- 10; o 
01 - 13 

Ab501ute ( ')' 1'3' 2 f 3 'S28" 13 3757 1':> S') l7 "'- 2' ,,1 I I I vfilu~s S j- ':>. -,,! .-" u I ... I .~. - iii)' 4 18 i 2° 14' .~2: 3.47875 13.3758113.8208\75°25'18' 



Day of' 
Month. 

1 

3 

4 

5 

(; 

7 

8 

9 

10 

11 

12 

la 
14 

15 

16 

17 

18 

19 

20 

21 

22 

24 

25 

2G 

28 

29 

30 

:n 

TORONTO MAGNETICAL OBSERVA'1'IO~S. 

TABLE XLYIII. 

ABNORMAL VARIATIONS OF SIX-HOUr. DAIL Y l\IK\'N~. 

;\IAY, 1861. 

~x 

X 

~y 

y 

JUNE, 18(ji. 

.l'¥ X Y 

79 

~fj 
I .lX I ~ y )' 

+0'.:2·.1, i+. 000:20-.~-LlU-OO-+-.-O-OO-0-1-'-, ---10-"-I"i-0-,.:27 ! +. ouus~L. 0-0-0-06-'-·I-.-
00

-(-II)-U'-- 46" 

+0.78 i+ 01:21+ 01+ 04: 4 ... i '" 1 ... I 
-0.::J7 j+ 017 1+ 07 + 071 5 --0.46:+ 1O:l1+ 03 ,+ 

-0.17 ,+ 12.:;1- 05:+ 03 1 66 +1.38 + 016 - 16 ~ 

-0.45 '+ ···0011+ 09i+ 08! + 
+0.64 0:27'!+ 01'i+ 02 + 1G 

4, 

+0.33 '+ 
-:l.05 + 

l-u.9'1,+ 
I +0.10 I--1.86 + 015+ 171+ 17i + 1 

-1.41 

-0.37 1-

+0.7:-> -

+~·.·251+ 
+1.651-

+1.37 :+ 
-0.22 -

-0.94 1-

+0.7S 1-
.. I 

=~:~~ 1-
+1.73 i

, +1.14 -

, -1.17
1

,+ 
+0.32 

02,1+ 

059+ 

011-

053-

0161+ 
, 

OS;3;-

07U
I
I , 

US:3; --

0721+ 

0351+ 

04.21+ 

004+ 

041-

100+ 

00(;1+ 

... I 
+2.83 i - 07:3'-

+0.6(; /- 08 L:
-0.71 1- 011-
-0.:32 - o:!tl-

-0.:3~1+ 021-

oli+ O~ + u I 
I 

0'11+ CIt + :31 

0)- 0:2 + 

-0.97 :+ 

I 
Ulii-

o~!+ 
, 

IT-
, 

00-

lO-

15+ 

I 
15/+ 
09+ 

02+ 

31-

01+ 

01'+ 

i 
:!7

1
-

Oli -

1~:-
0'11-

~0 -
1 

5 -1.20 + 

-0.2:3 + 
O:! :;u II +U.19 
01 + 9 II +U.7:, ' 

':;1/ 'i -1I.Gl 1

1
-

0;:;; +10 II 
H 

121 + ·N ,I -(.;~ ".j : 
10: + H - 0.1 G + 

I +0. 17 1-
~~I ! ~~ !~;~ + 
~~I ! ~: +0.61 + 

I ' 
07 + ;:;U I -0.27 

0:;1 + 5 Ii +1.17 
I, : +0.60 

d 
30 + 2:) :: -0.51 

HI + 40 I! +0.2;:; 
I ,I 

12 + 1 :: -0.1,:; 
I' + 10 II 

24 'I 
09 

22 

U2tj-

O:;'u+ 

001-

OU2_ 

071 ,+ 
UI::'j_ 

211'-'1+ 
1:;:; _ 

011-

1)(1',+ 

U.1::3,+ 
0:3;j + 
0,:;1+ 

U:!:_~I+ 
! 

o~.:;+ 

U:J:!+ 

u21-

OLl' 

OliU

UU7-

11-

11-

U:3+ 

u,:;-

I 
1~1-
02+ 
1:-;-

12-

12:-

17 + 

(I"' -

UI:+ 

21'+ , 

17+ 

1,'" + 
O!J+ 

I 
O-'i. 

I I 

07+ 

25-

~~I= 
15-

! 
10 - 49 

I 

12' - 31 
, 

09, - 14 

W, - 19 
U:-; -:39 

U~ - 2 

1.1: - 9 

OG - 85 

12 - 40 

m +109 

19 + Gl 

09 + 59 

01 +:20 

OCi - 1 

2:1 + 35 

H + 26 

17 - IS 

10 - 7 

05 + lG 

05 + 20 

25 1 - 1 

01 + 7 
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TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

JULY, IHGl. AUGUST, 1861. 
------,-----------,--------,----- ---. --

1 

Day of 1 AY 
Y 

A(j 
"1 b A'I.J I X 1\ out .1 I 

--~---~-----~-----

AXI I ~y Acp 
X Y cp 

I I 

-~- .'--0'.65 +.00040: -.00003: - .000011 

2 -0.17 + 038'- 0.) - 0')' 

3 -0.05 + onj+ O::!:+ O~! 
4 -0.05 1+ 029 + 01! + 03_ 

5 

6 

7 

+0.60-

-1.16 i+ 
I 

OU + 01

1

-+ 03 

all + 15 + 15 
1 

1 
1 

I 

! 
OlU,- 09

1

- ou'-

+ 
+ 

27" 

22 

35 

14 

9 

25 

+ 1:01 1-.000021 + .00022 + .00020 

-0.56 1+ 082

1

-+ 40 + 42 

+1.73 - 035 + 15 + 12 

+0.32 + 

+2.07 

+0.89 + 
-·.1,.06 + 

1 

017 -

051-

0261-
Oct}, + 

06 -

011-
06 -

8 

9 

10 

11 

+1.U7 ~ + (IIi l - m:+ 01: 34 +3.53 i-
I 

052-

03 + 
20 -

04 

04 

04 

05 

22 

16 
, 

i -0.17 1+ 
I -1.03 1_ 

12 

2::!1+ 

011-

05'+ 

I I 

')'} I! -0.53 :+ 
~:I + 51 

O~I + 36 -0.50 + 

, 
I 

O:H/+ 

074
1+ 13 
1 

A(j 

+ 12" 

- 21 

+ 25 

12 

+ 26 

16 

19 

+ 16 

- 10 

- 33 
1:3 

14 

-0.91 

I +0.38 

O:.!i + 
Ion + 
()(ji+ 

000,-

:II~ 
15 ·1 ' -0.53 ,+ 

+2.55 i_ 
,.. I 

029:-

041i-

007 -

014 -

019 -

15

1+ 
091+ 
10

1

-

12'-
I 

36:-

os 20 

141 + 15 
15 

It> 
Ii 

18 

19 

20 

21 

24 

25 

26 

27 

28 

+2.24 

-O.H + 
+0.06 

+1.::!8 + 

+0.50 + 

+0.46 + 

-1.41 + 
-0.69 + 

+}'03 

+1.45 

+1.04 -
I 

+0.08 [-

061-

003 + 

055
1

+ 
035

1

+ 

022 -

105

1

+ 

0111 
002+ 

1 

02::!+ 

030,+ 

12 + 26 

01 + 
17 + 
06 + 
08

1

-

14'+ 

01 1 

121 + 36 

I 

07[ 

06 

20 

27 

55
1

+ 50 

251+ 22 
I 

15 

15 

46 

+ 13 

+ 39 

+ 28 

+2./6 ,-

+1.30 + 

-0.67 + 

+0.26 

+1.00 

+3.09 

+1.49 

+0.45 

-0.62 

250 -

049 + 
053 -

11S-
069 -

039 

15 -

30-

50 -

04 

08 -

23 -

17 -

00-

34 

14 

27 

63 

00 

11 

29 

20 

03 

070,+ 20 + 14' + 45 -0.55 003 - 04 - 04 

028:+ 34 + 30: + 31 il -0.58 + 001 - 12 - 12 

i [ I 'I -0.87 + 012 - 07 - 06 

I 
- 15 

- 15 

- 24 

+101 

+ 27 

+ 23 

+ 4S 

+ 26 

+ 19 

1 

7 

9 
I-

29 1-1.18 005+ 20i+ IS! + 13 Ii +0.12 003 - 09 - 08 3 

30 +0.32 + 008 + 07i+ 07: 11 II -0.69 + 028 - 10 - 08 19 

31 1-0 . 52 + 020 + ,},,-+ 21i + 1 i -O.Oi + 004 - 16 - 15 - 10 

A::f~~:e ~ 1
2

> 14'.10 i 3.48721 13.3711 I 13.8185: 75° 22' 58" 1120 14' .7l! 3.4S<I;65 i 13.3730 I 13.S195 \75°23'42U 
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TABLE XLVIII. 

ABXOIt:\L\.L VAlUATIONS OF SIX-HOUR DAILY 1I,IK\.XS. 

II 

-~-I:-~-t~-f:-"II-~-\f1---~,\:-~-C---~\-:-~-'----~1>-1>-'i --~-()--li ~* I . ~~~·I ;/ '_~:_-'.I_~_()_ 

... 1 .. I . I . 1 +0,.991+·00021\-.U(lllllIi'-.0001)11 

SEPTE:\IDER, lSI; I. OCTonER, ]S(jl. 

1 
.) 

7 

S 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2:3 

24 

26 

27 

28 

30 

31 

+ 2'.52 1+' 0(100,:';-. UUOI21-·000111 9" +O.S~ oa11- U~,- lUi 
+ l.:n - 02{+ OG,+ 05 + 15 +0.91 OIG + 0:)1 + 02

1 
- 2.Gl 1- ()~]I- 02;- 031 + 10 1 +O.:~ + 01:1- 06- (15

1 

- 13" 

+ 13 

+ 9 

9 

+ 1.~5 -- 0:3.:; + 11 + 08
1 

+ 23 +1 cI + UU" 01 Ul 

1+ 1.91!- OJ4:+ 04
1

+ 011 + 24 i .. 
J -1- - I 

1- O.lD 1- U:35

1

+ 13

1

+ ... 1011 + 21 +0.:2;:; + 00~3~1- 0lJ."J· _ OUI - 28 
-O.:W + . dj- , 1~: - 25 

- 0.83 - 014'+ 11;+ 09~ + 13 -0.04 + UHi
l
- Uli- U5' - 11 

- 0.12:+ 03111+ 03
1
+ 05 14 1+0.19 493- 60

1
- 81:) +218 

- 0.05 1+ 027- 031- 01 15 +0.12 169+ 20+ 08 + 95 

+ 0.6'3 1+ 0351- 101'- 07 23 +0.57 100- 22 - 27 + 39 

+ 0.83 ,+ 0341- 10- 07 22 

+ 1 .... 45

1

1+ 038 1

1

- 10
1
- 07 24 -1.61 
I -0.65 

+ 1.35 1- 204+ 011- 121 + 104 -0.96 

+ 1.·1:j 061:+:}2 + "6 + 47 +0.6J. 

+ 0.J:3 098
1
+ 18

1

+ ~11 + 59 0.00 

+ 0.31 17S,+ 01i- 101 + 90 +0.90 + 

- 1. 06 084!- 05
1

- 10, + 40 

- 1.03 + 035 1+ 06
1

+ 081 14 +0.04 + 

I 
1 1 -0. 54 1+ - ~:14 + "'Oli"+ ... 13

1

+ ... 17 27 +0.:25 + 

+ O.GO ,+ 0111+ 03 + 04 4 -8.22 1-

- 1.2U - 001
1
+ 011+ 01 + 1 11-0.71 -

- 0.50 1- 0031+ 011+ 01 + 2 Ii +0.09 

+ O.lD + 0201- 031- 02 12 il 
!- 0.24 1+ 0!j:3 - 191- 141 41 -1.50 + 

1 . I -0.71 + 
- ~:40 1+ 0%:- 06 00 - 51 -0.30 + 

1 I -0.85 + 
1 I i 

17 

102-

0~7-

031-

036 + 
015-

021 + 
I 

0391+ 

~~~I+ 
3781-156 + 
070 + 

038 + 
014 + 
014--

0·10-

O±-

121-

051-
02-

021-

04 + 

08 + 
03 

08 + 
54-

34 + 
27 + 

21 + 
05 + 
02-

08-

1O! + 50 

13 

07 

01 

+ 8 

+ 13 

+ 19 

03
1 

+ G 

::I = 1: 
00

1 

09 1 

741 

22 

21 

- 25 

- 2 

+163 

+ 90 

+ 49 

qq. 9 

~;I - 5 
I 

01' 

041 

I 

u 
- ,J 

- 27 
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------ ---

]Jay of I 

l\1~nth.1 

1 
.J 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1-1, 

15 

It; 

17 

18 

19 

20 

21 

2:2 

2:3 

24 

25 

26 

27 

28 

29 

30 

31 

TOROXTO MAGNETICAL OBSERVATIOXS. 

TA BLE XLVIII. 

AUXUl::\IAL YARIATIONS OP SIX-HOUR DAILY MEANS. 

---------

:.'\O\'E~IIlER, l,-;til. 

~x: 
't 

~y ~q, 

f1>l1 y cp X , 
, 

+0'.81 + .nnOO:3
i 
+ .000lll + .00011 

-0.76 ot:3 + I:! + OS 

I 
+1.U + 

I 
018 + OU~ OG + 

i 

+O.:;U + 0;::;1 + 08 + 11, 
1 

, 
, I 

+0.;\') + on 00:+ 02 
I 

, 1 , 
-loUD 2011+ ~;I~ 

01' 
I 

-0.17 

1= 
li~i+ 24 

+1.29 OGG+ 13 + 08 
, 

I 
1 

+1.29 025 -
I 

02 - 03 

-0.03 014,+ 00 + 03 

+0.69 014 i+ 0') + 01 
1 -I 

-0.61: OU' 001- 03 
1 

+0 .. ::;;3 0.5u - 18- 20 
I 1 

-0.30 + 0011- 14 ' - 13 

I 
+1.93 068 - 09 - 12' 

I 

-2.07 031 - 19 - 20 
I 

-0.01 '- 019
1

+ 03 + 01 

1+ 

I 

+0.55 0;30- oi- 05 

-0.10 + 0:!7- OG- OJ, 

058
1
-

1 

-1.0.::; -

I 
OJ 

oJ+ ... '" ... ... 
+0.27 - 02 , 

1 I I 
-LOt - 028,- w- 171 
-0.39 002'-

i 
+ 0;::; - 05 

021j-
, 

-0.41 + 04 - 02 , I 

-0.'21 - 005!- 32 - 30: 
-1.45 + 013 - 36 - 32 

... ... .. , ... 

f1() 

+ 4" 

+ :!s 

~1 

2:3 

~l 

+ 109 

+ 106 I 

+ 40 

+ 12 

+ 
C). 
-,) 

+ 8 

+ 2~ 

+ 16 

8 

+ 30 

+ 6 

+ 11 

- 19 

- 17 I 

+ 28 

... 
+ 29 

+ 6 

- 4 

- 12 

- 13 

- C). 
_i) I: ... I' 

DECE~IBER, 1H(j!' 

~X 

x 

-0:351 + .00016
1 

+ .00014) + .00014 

+0.17 1'+ 067,+ 11i+ 14 

1" 
28 

+ 52 + 1.95 - 058 1 + 461 + 391 

-1.6L 143 001- 09 1

1 

+1.95 194 + 421+ 26 

+0.46 036: + 18 + 15 

+119 

+ '27 

+2.87 

-2.69 

-0.78 

+0.23 

-0.39 + 

-0.04 + 

+0.87 + 

-0.46

1

+ 
+0.21 -

-loS2 -

-1.50 -
-0.6S -

.. , 
-0.40 -
+0.12 -

... 
-0.03 + 

-0. :!1 + 

-0.'28 + 

... I 

+0.37

1 

+ 
+ 0.73 + 

097 -

182 -

056 + 
027 + 
001 + 

... 016)+ 

067
1

-

0081+ 
046;-

15fl+ 

087 + 
I 

097:+ 

... 
018 + 

022 -
... 

095 -
028 -

1 - a 
032~ 

I 

... 
018 -
060 -

... 

... 

... 

16 -

10 -

05:+ 
02' 

021+ 

01
1 + 
1 

111-
I 

06
1
+ 

03 -
I 

171+ 
, 

77+ 
I 

07
1 

I 
06+ , 
07 -

1 

1)-

10 -

21-
I 

17 -
22 -

'" 

.. . 

... 

22 + 40 

21 + 87 

01 + 31 

00 + 15 

02 00 
I 

021 - 7 

06 

06 

08 

66 

00 

04 

08 

08 

08 

18 

13 

17 

- 40 

1 

+ 21 

+ 89 

+ 8'2 

+ 52 

... 
+ 12 

+ 8 

... 
- 55 

- 19 

- 27 

.. . 
- 33 

- 42 

A::lo~~:e ~ 12015'.69; 3.48221113.3583113.8048: 75° 23' 22" 
I I : : [2 0 17' .2i 3.48033 i 13.3495 i 13.7957 \75°23'16U 



TORONTO lIAG~ETICAL OBSERVATIOXS. 83 

TABLE XLYIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

JANUARY, 18G~. FEBRUARY, IS62. 

~;:t~~ I ~W I' ~~\: I j.yY 'I ~cp MJ ~W ~~\: I' ~Y 1 ~ 
I I cP 1 1 I 't' 

1 +0,.051-.-0-;01511+.00024:+.00021 + 19" - 1'.59 +.000301_-.0-000-S'i-.-O-OO-O-c.)II~-19" 
2 +1.19 + 026

1

- Oli+ 01 14 I 
3 +0.66 - 020 - 05~- 06 + 08 - 0.40 OO~ - 12 - 1~1 - 5 

4 -0.06 + 018 1
- osl- 06 13 + 0.05 + 003

1
+ 06 + 

5 1 + 0.05 1+ O1,U- 05-

0(; + 1 
. 1 

02
1 

02
1 

01 

- 26 

+ 13 

+ 40 

6 +0.16 + O1,~I- OS- 0511 2;3 + 0.63 1- 028- 01-

7 -0.83 + 017
1
- 01 00 9 + 0.22 073+ 06 + 

8 +0.17:+ 01,1,1+ 01
1
+ Ot

l 
21 - 0.82 - 025+ 09+ 07 + 17 

9 -0.59 + 030,+ 12
1
+ 18 9 

10 +0.~3~ + OOS + 06
1
+ 001 1 - 0.4~ I-

II +0.14 027:+ 06

1

+ 04
1 

+ 17 ,+ 0. 52 1+ 

1~ 11- 0.15 + 

13 -0.61 "'08GI 00- 05 + H 11- 0.80 -

14 -1.45 H~I- 0(;1- 14 + 69 1- 0.30 -

15 +2.~1 2U;I+ 81 + 64 + 1::;~ ,- 0.37 

16 -0.53 161
1
+ 0: 1:- 02

1 
+ S·:; 1 ... 

17 -0.01 0611+ 0')'- O~I + 33 - 0.03 :+ 
1]8

9 

-0.49

1 

00G

1

' + 0;1
1

+ 021 + 4 + 0.48 + 

1

+ 1.7S 

20 +~~17 1+ 0:30
1
- 0:3 1 VO 1G ,+ 1.02 

21 +2.rj~ ',- O:.!!)I+ '1,1+ '1.j,1 + ~S ,',1+ 0.69 
1 - 1 - I 

22 +l.~tj- IG5 - :.!o - 291 + 73 1'1- 0 .... 65 

23 -0 05 I OW
I+ 14

1+ ODI + 1-2 

.. -fJ: H :+ 01,,1+ 09
1+ 10 3 11+ 0.21 

:: -fJ.25.- 0'"]- "l- 12 + 7 '[+ ~:~~ ! 
27 -0.72 + 019- 07

1

- 0.3 13 + 0.55 + 

28 +0.06 + 034 - 21- 17 ~8 + 1.07 1-
29 +0.72 + 082 + 01 + 06 41 

30 -0.45 + 025 - 17 - 15 21 

008-

011+ 

022
1

+ 
036-

018 1+ I 
OO~-

o~J-
1 

013'+ 

OO"i-- " 

lItjS + 
VCl(;+ 

1 

137
1
+ 

02-

01-

01 

Ou-

08-

OS-

.. I ... 
0:32',- 06-

I 
0:3:31+ 07 + 
01:3:-

I 
080,-

150'+ 

I 

03 

11-

02-

031 + 3 

03[ - 4 
0.5 - 9 

0-1, + 17 

001 + !l 
Ou - .) 

06 - 18 

0::; 
OSI 

01,1 
'1.)1 w_1 
10 

- 20 

II 

+ 39 

+ 63 

+ 79 

I 
08 + 13 

09[ 
00: 

061 

i 
07: 

- 13 

- 23 

- 46 

+77 

31 1 -0.67 + 012 + 02 + 02 5 

~~!f~~!e} 12u_l~_113.48389 i 13.3605113.807~i.7~)~ ~)~'.99 i 3.4~~6281113.8093 i75;~22' 
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TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANs' 

~IARCH, 1 t'li2. I APRIL, l862. 

I 

I 

, I I 
~y 

I 
~cp 

I 

Day of I .lX i ~y 

I 
~cp 

\ 1 

~X 

I I .ll{l --- .l() ~l{I Y ~() 
M(lnth. X 1 y cp X cp 

, I 

1 +0'.65 -.00004 +.00013:+.00012\ + 8" -0'.15 +.00041 +.000101+.00012 - 16" 

2 ... ... I ... 1 
... -2.35 - 103 + 161+ 09 + 60 

3 - 0.13 + 002 - 0·.1,- 04 - 3 -1.17 -- 117 + 20

1

+ 11 + 69 

4 +1.14 + 021 + 03
i
+ 01:1 - !) +0.28 -- 128 - 01- 09 + 64 
I 

-0.52 + 141+ 11 + 24 5 +0.57 ,+ 070 - 05' 00 - 38 - 034 
I 

I 6 -O.DO i- 215 - 13'- 26 + 102 ... ... ... '" ... 
f 

7 -0.58 1- 144 + 2!..l+ 18 + 87 -0.24 + 017 + 10
1+ 

10 - 4 

8 +0.21 1- 0.3-1 + 20
1

+ 16\ + 38 -0.21 + 027 - 04- 02 - 16 

!) .. 1 I I +0.35 + 031 + 031+ 05 -14 
-0.2.') 1-

.. , •. I .•. ... 
10 OlG + 1-1 + 12 + 15 +3.68 - 085 - 19- 23 + 34 

1 
071+ 06 11 +0.16 - 006 + + 6 +0.65 - 133 - 06 - 14 + 64 

12 +0.68 - 057 + 151+ 10 + 36 +0.71 - 065 + 16 + 11 + 41 

13 +0.5D + 004 - 04- 04 - 4 .. , ... ... ... ... 
14 +0.07 + 018 + 09+ 09 - 5 +0.35 + 014 + 15 + 15 + 1 

15 -1.39 + 026 - 04 - 02 - 15 +3.41 + 040 + 21 + 22 - 10 

16 ... .., ... ... . .. -2.·:1,4 - 057 - 24 - 26 + 17 

17 +4.02 + 035 - 15 - 12 - 25 -0.19 - 018 + 06'+ 04 + 12 

18 i -1.16 + 027 + 11 + 12 - 8 ... ... ... .. . . .. 
19 1-4 . 24 - 066 - 24 - 27 + 21 -0.42 + 043 - 03 00 - 23 

20 1-0 .63 - 047 - 11 - 14 + 18 ... ... . .. . .. . .. 
2L i 

-1.55 - 020 - 02- 04 + 9 +1.86 + 029 - 11 - 08 - 20 , 
'F) 1+0 .35 + 004 + 02 + 02 - 1 -0.51 - 018 - 14'- 14 + 2 --' 

23 ... . .. .. . .. ... +0.78 + 047 + 08 1+ 10 - 20 
i 

121-24 i -0.45+ 064 - 30- 24 - 48 -0.08 - 003 - 11 - 4 
.)- +0.17 '+ 054 - 101- 06[ 32 -0.21 01:2 1O!- 12 + 16 _i) 

011+ 
- - -

I 1 

161
-26 : -0.67 1+ 019 + 02 - 9 -0.33 + 039 - 13 - 28 

27 I, +0.82 ;+ 014 - 071- 06 - 11 ... . .. 
J+ 

. .. . .. .. 
28 +0.29 ,- 001 -

~:!= 
10 - 5 -0.46 - 015 + 08 + 12 

I I 
29 +0.18 - 001 - 13 - 5 --0.10 + 010 + 09+ 09 - 1 

I 

1:3 1- .. 
30 , -0.80 + 008 + 02 + 03 3 ... 

! 
.., .. ... -

31 , -0.21 + OG3'- 08 - 41 ... ... . .. 
1 

... . .. 
1 

Absolute ~ :2° 13' .91 :3.48158 1:3.3714,1:3.8180 ,.j 23' 37" 20 13' .77; 3.49216113.3804 i 13.8::J44 175022' 41" values 5 1 I 1 
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TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

-===--=:==--:.... --=--=-- --=--- --- :-:=.--=:::..::::::. 

l\IAY, 18G2. JUNE, 1SG::l. 
--~~~--~--- -~--~--------- -----

~e ~'l/' -~~ I ~y ::'1> 'Ii 
X Y 1> .., 

I ~~ ____ I_~ _ ~~_ ~_ .~. ____ ~ ____ ~~ ___ ~_ 

Day of -11- - ~~- ::.X I ~ Y I 1l1> 

_~onth. ~~~_ X- I y- 1> 

+ 4"! .. , i ... I ... 'I .. I 
13 I +0,.09

1

1--.OOUl.j!+.OUU::!U+.000::!:3 + ::ll" 

, I I I 
1 I -1'.12 :+.000lU

1
+·0001S +.00018 

2 1-0.16 + U:!;:;I- 01 + 01 

3 ,+0.32+ 018+ 04+ 01 

4 1 I' 
7 /-0.59 - UOJ,+ :!O+ H) + 12 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

+2.10 

-::l.92 

1-1.09 

-0.41 + 
+0.30 + 
+0.76 + 

-1.67 + 
-0.2:2 

-1.49 + 
+0.51 

-0.64 

I +1.~37 '-
-1.18 + 

+1.79 -
+2.20 

+0.24 + 

+1.46 + 

+1.05 -
... 

-0.93 -
-0.21 -

+0.12 1+ 

-0.23 + 

-2.69 -

+0.27 -

011 - 01 -
059 - 3S -
040 + 22 + 
U::!(j - 26-

i 
O!O OOi+ 

015 - 1(;'-

062 - 11 -
002 + O::! + 

002 + 05 + 

057 + 06+ 

018 -- 14i-
057 + 06+ 

011 + 29 + 

101 - 01 -
031 + 02 

018- 05 -

0581+ 03 + 

012/+ 03 + 

"'0061+ 
. .. ... 

03 + 

031
1

- Oti -
028- 12 -
078 00

1
+ 

III - 661-

113 + 29
1
+ 

-0.;:>7 1- 0.:;:3 + Hi+ I::! + 35 

! 1~ I =~::~ 1= ~~;:! ~~:! ~;!: 
+ 31 -O.::;::! IH~' + 0.:;+ 01 + I:! 

01 

39 , 
IS 
~~ 

02' 

U
l 

i 

07
1 02 + 

081 

I 

26 

20 

16 

37 

2 

24 

02 1 + 32 

141 + 
02[ + 32 

I 

28 1 

+ 9 

07 + 50 

00 + 16 

04 - l~ 

06 - 28 

02 + 8 

... 
02 + 5 

06 + 13 

10 - 21 

05 - 39 

69 + 23 

20 + 71 

-0.55 + 

+0.·1::! + 

+1.66 + 

-0.17 + 

+1. Hi 

-~ ... 5SI-

+1.75 1+ 
+0.40 -

-0.:!8,+ 

-0.35 1+ 

+1.30 

-0.42 

-1.36 

+1.32 + 

I -1.17 
I 

II 
1 

-0.71 + 
+0.50 

-0.37 + 

I +1.16 

i 

O,iii'- OJ.! 00, - 31 

056;+ 06\+ 10 - 25 
0:3(;1_ 10- 07 - 23 

01~:+ 11 + 12 - 4 

OOSI_ 27 - 26 - 10 

0:3:3 - 241- ~5 + 4t 

Oll5, + 04
1+ 

04 0 

IllS -- 161- 16 + 1 

015 1

- 01 00, - 8 
I 

037 1
-. Inl- 151 - 28 

I 1 
078'- 05'- oni + 37 

0011- 121-
1 

111 - 6 
1 

I i I 

005
1
-

! 
"oi- l!) 7 , 
- 1 , 
07 1+ OS' 015+ - 4. 

0311- 21 - ""i + {) --I , I 
018- 04 - 02' -11 

0031- 19 - 18 - 8 , 
180- 31 - 18 -106 , 

06::!: 00 - 04 + 31 

I, 
, 

Absolute ll'20 14,.44113.48674113.37521113.82221 75° 23' 20"11;~~~~.7311-3.488241-13.3719113.81947;:>0::!2'46n 
values S I I ~ . .1. _ I. I I _ = 

18 
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TABLE XL VIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

JULY, 1862. AUGUST, 1862. 

A() f I i AX I ~ Y ! Acp I II ~ A; II Ai II 

~::t~.1 Aw I X I y I __ cp_-'I __ A_() __ I--A-W-'----: "f' 

1 +0'.45i=t-.00092 =.00005\+.00001\ - 49" +2'83 +.00015 -.000071-.00006 - 11" 

2 -0.9S!+ 035+ 16+ 19 - 20 +2.95 + ... 054+ ... 0SI+ ... 11 
3 -0.58 1+ 077 - 04'+ 02 - 41 ... 

j. -0.68 1+ 06:1 + 02\+ 06 - 34 +1.30 - 24!J

1

- 171- 32 +117 

- 23 

5 +0.70 1+ 189+ 69+ 76 - 61 -4.95 - 42:3- 531
- 77 +186 

6 ... I'" .. 1 ... ... -2.3S - 217 - 13:- 26 +103 

7 +1.29 1- 130+ 07
1

- 02/ + 69 +3.78 - 150- 06- 15 + 73 

S +0.07 \- 087 + 50'+ 4') + 69 +2.20 - 085 + 18 + 12 + 52 

9 

10 

/ I.J -0.09 1- 151 - u- .) + 69 +1.21 - 104 + 06-
, / - I 

01 + 55 

11 

12 

13 

H 

15 

16 

17 

18 

19 

20 

21 

23 

24 

25 

26 

27 

28 

29 

30 

+1.51 1- 077 + 22
1
+ 15' + 50 

+1.35 '- 097 00'- or; + '19 

-1.52 1- Olm + 221+ 1u! + 46 
1 1 

.. , 101 +'" ... I , 
075-

0:3.:; -

-O.:]S 1- 0:3:3 + 
+1.1~ + 002-

-0.36:+ 0:).-; + 

+0.17 i-
/ +1.:33 i+ 

0" u
1

-

01-

Ji:j:+ 
O.:;!-

1 

OU
I+ 
i 

35 

01 1 
- 20 

12! + 24 
I 

04,1 - 3 
I 

0~1 - 16 

-1.04 ,+ 027 - 0:3- 01 - 15 

+~:~~ i! ... ~~:= ... ~:I+ ... : =:~ 
+3 .6* ~+ 020 + 42\+ 41 + 11 

-0.17:+ 04! + 02/+ 04 - 21 

-0.:22 1- 032 + 10+ 07, + 21 

+1.18 1- 049 + 03 001 + 26 

'" I '" 
-0.12

1

+ 003 - 06- 03 - ·1 

+2.32 - 048 - 01 - 04 + 23 

+1.2.3:+ 026 + 04

1

+ 05
1 

- 11 

31 -1.17 1+ Gl5I- 11- 091 - 13 
__________ LI __ ~\ ____ ~ ____ ~ ____ __ 

AbS10lute { ,2' 16' .22 I 3.48695 1113.3691 113.8168 II 75' 22' M" 
va ues 5 I I I 

-0.79 -

-0.5!) + 
+2.9.3 + 

-0.86 + 
-0.50 + 

-0.~1 1+ 

+1.51 + 

+2.59 -

+0.02 -

-1.43 -

-1.23 1+ 

+1.52 \-

024+ 

004-

054-

017+ 

OH-

022-

015+ 

070-

OS!) + 
01,7+ 

021-

Ou8-

14+ 
06-

23-

31+ 

05-

H-

02+ 

21-

01-

01-

12 + 19 

05 - 5 

18 - 39 

30 + 7 

04 - 10 

09 - 17 

02 - 7 

24 + 24 

05 + 45 

02 + 24 

03- 01 - 12 

04!- 04 + 2 

... 1 .. , i , 
-1.47 + 0;:;2 - 19- 14! - 36 

--0.12 + 023+ 09
1
+ 1O! - 7 

-1.17 + 071- 30:- 231 - 51 

+3.13 + 020- 311- 2S! - 26 

-0.S3 + 011 - 16\- 14! - 14 

-1.:26 - 130

1

-- ... 44

1

- ... 49

1 

+.43 

2° 15' .9113.48393113.371~T~.8180 175023' 47" 
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TABLE XLVIII. 

ABNORMAL V~\RIATIONS OF SIX-HOUR DAILY MEANS. 

___ ,---__ --,--S_E_'p_T_EM--,-B_ER_,_l t-:_' 6_2,---' ----"7-____ 11 _____ _____ _ OCTOBER,_1_86,_2_. __ -.---__ 

~::t~~ I Aw i _~X I ~: i -~: : AO Aw I -~~~ i -\~ I A: I 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

U 

15 

16 

17 

18 

19 

20 

21 

2:3 

21 

26 

'27 

28 

29 

30 

31 

- 1'.17 1+.00016 +.000051+.00006 - 5" +2'.16 - .000001+ .00002 + .OOOO~; 
- 0.75 - 069 OUU1- 004 + 35 +0.86 - O\J - 18- l"i 

+ 1" 
- 2 

i I 
+ ::!.53 - 054 + O~ 1.+ 0191 + 40 +1.:3:; - OS9 + 11 + 01' 

+ O.SG ,- 142/- 011- 020 + G6 I' --.1 ... 6G - ... 27.,,!1 + ... 23 + ... O±l
t 

- 0.50 1- USl+ OO!I,+ 00:3 +1.:; 
1 1 r 

+ 50 

+152 

+ O.!)O /+ O~SI+ 014

1
+ 015 - 7 /-5.40 /- ·n7 - 01- 31: +218 

+6.0':; - U1~ + 10 + 07 + 26 
- ~ ... H + "'01:3 + "·ou + "'016 -'''14, -0 .. -:.:;:- U::l, + 00 + 07' + 22 

- 0.60!- O!J±I- O~II. - o~.jl + 37 : -U.SO - 010 + 16 + 

- 3.54, 1- 0!)]1- 01(;:- 021] + :JS +1.83 - lW i
-

+ 0.06 '- Ol)+ uu~+ OOli + 7 -0.71 - 12(;1- 38-

2li-

+ LG3 1+ 02:3~- OU2i (1(111; - 1:) 

+ 0.37 - Uu"l- (Ill" - uu,,1 0 

/ 

1 ' , 

1

+ ~·.·21 + "'0901- '''0051+ Ullli 
1+ 1.00 1+ ull 1- 1121- lU2' 

+ 0.63 + U2Gl- 0121- 0:(, 

- 0.(j2 + 001:+ 007 + U12; 

- O. G!) + 0l3'- 005 - 001: 9 

+0.61 

-1.51 + 
-0.1'-; + 
-1.01 + 
+0.60 + 

- 0.:3.) + 063 + 007 + OW! 28 +0.28 + 

... 1 ... I +o.s" + 
+ 1.1~ 1:+ 
+ 1.52 -

., --- _.;.J.) 1-

- 0.86 1-
- 1.49 

- 0.63 

030-

010 1

-

141/+ 

16~1-
08;),

, 
11:3-

I 

~~~I= ~~~I 1; /1 =~:~~ 1= 
021 + 01) + 83 ! +1.:21 ,-

I ! ' I 
000:3(j~C 01(i, + 65 II +0.00 I-

I OIl' +10] 

uo,,'- Ol7 + 6S !: -0.53 + 
i -0.s71+ 

0·-,.-, + 
U·-,!I + 

I 
U::!I,+ 

u·;, -
(1:;11, + 
1:2(;i+ 

i 
on;; 1 

0"°
1 

+ 
3.:;'1 + 
0;;,,1+ 

O:W+ 

051 -

01 

OG + 
01 + 

~~I+ 
13 + 

00 + 
01+ 
31 + 
09 + 
Hj ~ 

oJ~ 

01;3 + 06 + 

- 2.]G 
I 

048,- + 21 -0.94 + 045;+ 12 + 

1:3; + 28 

:1J 

00 

0] 

+ 60 

+ ·H 

+ 30 

O:J, - 11 

01' - 31 
I 

O·~ - 11 

2~1 

J 
- 57 

- 48 
, 

UG - 44 

Ou l 

u,:;1 
+196 

+ 34 

l:j + 23 

OG
1 

+ 24 

, 

OS' - 20 

06! - 45 
1 

11' - 17 

- 0.01 OlG/-
0051- 00" 

UI.I.),- 005 
I 

I 

ono OU

1

+ 

+ 6 -5.04 - 1171+ 0:;;- OG + 61 

-0.15 + 067 - 021+ 03
1 

- 35 

A::~~~l:e } 120 17'.10 13 .4"402 i 13.3682113,8147 ! 75' 2:1' 33" I ~-17:::~!-;.17D2.j i 13.354.7\ 13. 800t \7-;:; :2:l'51" 
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Day of 
Month. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 
17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

TORONTO MAGNETICAL OBSERVATIONS. 

TABLE XLVIII. 

ABNORMAL VARIATIONS OF SIX-HOUR DAILY MEANS. 

NOVEMBER, 1862. DECEMBER, H!62. 

I +1'.41 

I +0.05 + 

-2.4G -

I +1.17 _ 

I +0.50 -

i +~.:2t + 

I 
! 
I 

-1.29 + 

-0.58 -

-0.35 + 
+0.14 + 
-0.13 + 

-1.09 -

I
I ... 

+1.49 -

+0.53 -

+0.14 -

+0.42 ....;. 

-0.46 -

-0.44 -

-0.98 + 

-0.30 + 

011 + 
120 + 
103 + 
018 -

022 -

053 -

006 -

013 + 
021 + 
067 

001 + 

002 -

035 -

130 -

085 + 
005 -

006 

064 -

22 + 
21 + 
01-

22 

12 

06 

12 - 13 

09 - 10 

09 - 05 

07 - 06 

21 + 19 

06 + 07 

00 + 04 

13 + 12 

lO - 01 

03 -

01-

21 + 
05 -

00-

04 -

05 

10 

14 

05 

01 

08 

034 - 10 - 07 

044 - 02 + 01 

a() 

+ 37" 

+ 6 
+ 71 

-:--1 a: II ayY I a: I 
___ I I I 

-0.50 1- .00016 + .00014 + .00012 

-2.17 + 003 + 01 + 04 

+0.96 + 060 + OG + 09 

+0.77 000 - 01 - 01 

+ 53 I + 0.60 - 005 + 19 + 18 

+ 
+ 

3 

7 

- 31 I 

7 

+ 17 

- 8 
- 34 

+ 6 
4 

+ 16 

+ 65 

+ 53 

o 
+ 3 

+ 30 

- 22 

I 

- 23 I 

-1.14 -

+0.12 -

+0.03 + 

+0.61 + 

+0.18 + 

+0.28 + 

+2.84 + 

+0.01 -

-0.53 -

-1.39 -

-0.02 -

-0.44 -

-0.61 -

+0.68 -

-2.09 -

-2.76 -

009 -, 

013 -

006 -

030+ 

058 -

018 -

071 + 

199 + 

154 + 
141 + 
089 -

068 + 
057 -

... I 
016 -

025 -

163 -

09 -

23 -

02 -

01 + 
04 

04-

01+ 

36+ 

10-

13 + 
03 -

08 + 
04-

21-

23 -

02 -

09 

22 

02 

03 

00 

02 

06 

21 

01 

03 

09 

03 

08 

21 

23 

13 

A() 

+ 15" 

o 
- 27 

- 1 

+ 12 

o 

- 5 

- 4 

- 15 

- 31 

-11 

- 35 

+119 

+ 82 

+77 

+ 43 

+ 38 

+ 27 

- 3 

+ 1 

+ 81 

+0.58 + 029 - 011+ 01 - 15 -6.57 - 142 - 17 - 24 + 63 

-0.37 - 085 + 141 + 07. + 50 +0.05 - 045 + 20 + 16 + 33 

-0.93 - 008- 071- 071 + 1,1·.. ... . .. I'" ... 

-~:44 + ... 027 - ... 01 + ... 01/ - ... 4 ~~:::: ~~: = ~: = ~~ =~: 
31 I.. ... '" ... i ... . +0.57 + OG6 - 26 - 20

1 

- 46 

~~~~---~---7----'-----~' ~.~ ___ :I I 

A::f~::e ~ j2v 17'.59 i 3.48194113.348.5 ! 13.7952 : 75° 22' 49" 120 17' .1813.48890 i 13.3691113.8168 !75°22'26" 



TORONTO MAGNETICAT, OBSERVATIONS. 89 

TABLE XLIX. 

DATES (ASTRONO)IICAL TnIE) AT WITICII mmSU.\LL¥ LARGE DISTURBANCES OCCURRED AT THE ORDINARY 
OBSERVATION HOURS, WITH TUE "UlOUWf OF AD~OlmAL YAltJ.\T10:-1 OF E.\CII SUCII DISTUIWAi'\CE. 

DECLINATION -Abnormal variation not less than 15'. The sign (+) iudicates an easterly disturbance, and (_) a westerly disturbance. 

~c--==== ===;:;:=:.c====;===:-;c=:c.:.'_---'--_---'-~-~ ___ , ,'_-'-_--"-.-c::o:::- .,--,- -.:_--_-==_.---'------- --,--

II Ii II 
Anlct'J __ D_A_T_E. __ ~~Ulll\i-.-~ATE.-!.~:,::lll--D-A-T-E.-- ImcU1l1 ___ D~~~ Amuultll, _D_A_TE_'_

I 
.1J]lcu,ol 

II IB~9. I 13:~. I, I' 1.'.,;0. ! II I'G~. I 

DA.TE. 

11..,,-,1). 

July 

1853. 
D. IT. 
12,10 +Hl 

+153 

+30.7 \ 

Ii D. n. D. n. ' I D. If. I Il. n.: 
+19.0 :1 .Jan. W IU +I:JS Dec· {j IU +33,,1 II Allg. 18 12 +252 ii Jan 15 U I +21.3 

P. II. 
August 2~ 10 

August 13 1~ +18.2 'I :Feb. ~l I:! +~;.H i 13 -U.5 II ol'} 10 +1"";.'j I ?obI". ]j 20 -1~.~1 

14, 10 +1.,,).;; ~i'ljt. G 10 -31.G 11 .. \PliI15 ]I)! +li.:~ Sep. 10 

2 10 
, 

+~o.'j , ~lay 

Z3 18 -19.9 

10 -:;;;.1 \ H 12 ~I 10 i +19.1 

'27 :20 _~I).II 
Octobcr 31 4 -31.8 

1:3 -34. ti' -:'IIarch IG 10 

+17.1 I April 28 20 August 1:3 10 

ISGO. 3018 +1:i .... i ::\13S 21 +l(i~ 

Feb. 18 10 +lS.~~ Ud. 1... -17.G I; Au'!. .J, 1~ -:!,:j.:; 

Novcmr. 9 12 

Decr. 6 10 

16 12 

185~. 

+1{j.3 

+15.1 

+15.1 

St'Pt. 

I Oct. 

I i),., .. 

23 10 +l:;~ 

17 10 +18.6 

16 IH -7:3.u 

Feby. 2·1 4 -18.9 

27 10 +:!.J.0 

28 12 +18.1 

Jan. 8 18 

~1nrch 12 

12 12 

-:!O.f) 

+17.8\ 

+18.5 

March 15 10 +16.2 

27 10 +16.1 :1I 10 +16.2 

27 20 -15.1 May 21 12 +16.1 

April 10 10 +42.7 Sept. 

10 1~ -tS.l 

10 +1~ 1 

23 12 +17·3 

10 18 -22.1 Oct. 27 10 + 220 

23 20 -18.6 

+16.3/1 D~C. 
1855. 

October 4 10 

29 12 +19.7 

12 ~(J -20.7 

·N 12 +~O.4 

I 

May 

July 

Sept. 

Oot. 

~rJ 1~ -16 , ~o -~1.2 

+15.;l il March 27 18 -1,,91 Dec. 10 10 

IH :!I) +:3..>.1)' 23 1:3 -17.0 I 
+13.1 

4 13 _:;1).:; 

:,:, 10! +2:!.~1 
~U ~() -1:; 3 

+IG31! 

17 e') I -1.;.2 i: April 

I 
Sept. 9 10! + 1''-'' 

:! 1 :!O - 1 ". S , Oct. 

.. :;, :: :~~:;:I 
U -811 nil 

+l!j.{i 

+::0.'; 

-IG.O 

:llay 1:2. +~2.0 

l>ilil. 

Jan. :!;~ ~tl 

17 -20.7 

I" I:! 

-32.1 

18 -25.3 

:::0 -31.5 

1 20 +~i 7 :: June 30 10 
:1 

+21.7 I :llarl'h:J 10 21 IS 

+17.5 

+1'.1: July 

IS -211.9
1

\ .. 

20 I +198;" 5 4 

3 10 +1.'.7 I 19 10 -17.\ 

4 lSI-Iii t:; II .. \llg-ll~t 7 ~o -4~.71 
17 18 - 167 11 .. 12 18 -37.~ I' 

20 18/-17 4 il" I! 20, -23.2 

211 20 i -25.611 13 21 + Ij.9 

2 10 

TABLE L. 

.\1" il 14 20 

~H 10 

July 10 18 

Aug. 18 20 

Oct. 9 20 

~9 20 

+l:i.H I Nov. 3 20 

-15.' Del'. ~3 18 

25 18 

-17.8 

-17.1 

TOTAL FORCE.-Abnormal Variation not less than .001 of the total force. 

1853. 1853. 
D. H. .00 D. H. .00 

July 12 " + 109 Sept. 16 12 + 100 

12 10 - 213 

12 12 - 249 

21 18 - 113 

25 18 - 112 

27 18 - 184 

27 20 - 117 

Aug. 22 12 - 101 Oct. 31 .. + 475 

Sept. 1 10 - 189 Nov. 

I 12 - 366 Dec. 

9 12 - IN 

6 .. + 160 

1 20 

2 " 
2 10 

2 12 

2 18 

3 10 

5 18 
I 

- 109/1 185·~. 
+ 166/ Jan. ".~ 

= ::: II F~~. 1:0 1: I 

- 183 .. 10 20 

+ 
125

1 " 
- 124 .. 

24 

21 18 

+ 177 

+ 224 

- 272 

- 107 

+ 1M 

- 166 

1854. 1854. 1856. 
D. H. .00 D. H. .00 D. H .00 

March 15 12 - 251 April 23 2U - H2 Aug. 22 10 - 131 

21 2 + 1~ .. 22 12 - 136 16 ., + 104 

16 .. + 227 29 10 - 107 Oct. .. 12 - 419 

16 10 + lOS ,,:lay 15 2 + 100 1857. 

1857. 
D. H. .00 

Dec. 10 18 - 761 

" 27 18 - 171 

1858. 

Jan. 8 18 - 102 

16 12 + 123 15 .. + 139 May 7 " + 212 Feb. 16 12 - 180 

April 

27 12 - 195 June 12 12 - HI 

27 18 - 166 

27 20 

28 2 

28 .. 

10 10 

10 12 

10 18 

23 18 

- 215 

+ 324 Sept. 

+ 280 Oct. 

- 493 

- 439 Feb. 

- 181 ! ~ray 

12 18 - 101 

1855. 

27 12 

.. 10 

1856. 

7 20 

12 20 

14 .. 

- 143 

- 254 

+ 108 

+ 118 

+ 113 

7 10 - 617 March 2 12 - 173 

7 12 - 909 

July 10 12 

.' 11 " 

Sept. 3 10 

3 12 

Nov. 16 18 

.. 17 18 

17 20 

- 105 

+ 101 

- 301 

- 407 

- 104 

- 128 

2 18 - 113 

12 12 

.. 13 4 

13 10 

.. 30 20 

April S 18 

8 20 

9 2 

- 121 

+ 136 

+ 126 

+124 

- 203 

- 224 

+442 

- 402 III .. 

.,-__ :-:=====::=:::Cc 
l~ 



90. TORONTO MAGNETICALOBSERVATIONI!I •• 

TABLE L.-(Continuetl.) 

DATES (ASTRON011ICAL TIME) AT WHICH U~USUALLY LARGE DISTURBANCES OCCURRED AT THE ORDINAR.Yi 
OBSERVATION HOURS, WITH THE AMOUMT OF ABNORMAL VARIATION OF EACH SUOH DISTURBANCE. 

TOTAL FORCE-Abnormal variation not less than .001 of the total force. 

IDATES. Amount DATES. Amountl DATES. Amoullt DATES. Amount DATES. Amount DATES. Amount 

1 

--- I -------- ---

1858. 185). 1859 . 1860. 1860. 1861. 
D. H. . 00 1 D. H. .00 I D. II. .00 D. H. .00 D. H. .00 D. II. .00 

April 9 4 + 2.;6 April 21 2 + 3113 Oct. 4 2u - 1118 lr[ay 11 4 + 117 Oct. 2 18 - 131 Aug. 2 4 + 151 

.. 9 18 - 14-1 .. 21 4 + 411 .. 8 4 - 112 .. 2i 4 + 122 .. 2 ZO - 112 .. 9 12 - 161 

.. 9 2(1 -133 .. 23 10 - 121 .. 11 18 - 143 Juno 10 18 - 189 .. 3 18 - 126 .. 18 18 - 137 

.. 10 2 + 217 .. 23 12 - 162 .. 11 20 - 12~ .. 29 10 + 144 .. 4 2 + 128 .. 18 20 - 131 

May 7 10 + 113 .. 28 18 - 31~ .. 12 2 + 178 .. 29 12 + 109 Dec. 15 10 + 136 .. 19 12 - 126 

.. 7 12 - 217 .. 28 20 - 150 .. 12 4 + 139 .. 29 18 - 277 " 15 12 + 132 " 22 12 - 118 

.. S 10 + IH .. 29 2 + 412 .. 17 18 - GII8 .. 30 4 + 170 1861. Sept.15 18 - 121 

.. 8 12 - 133 I 
.. 29 4 + 322 .. 17 20 - 27U .. 30 10 + 150 Jail. 22 4 + 122 .. 19 12 - 129 

JUlie 3 12 - 117 11rI~y 19 2 + 121 .. 18 2 + 216 .. 30 12 + 125 " 23 18 - 116 Oct. 9 20 - 113 

.. 3 20 + 121 19 4 + 162 .. 20 10 - 200 July " .. 4 18 - 172 23 20 - 398 10 12 - 375 

.. 23 2 + 120 Jnne 8 2 + 100 I 
.. 20 12 - 114 " 4 20 - GBS " 24 2 + 139 " 23 18 - 150 

.. 23 4 + 250 July 11 2 + 442 " 20 18 - 114 .. 4 + 138 " .. 5 24 4 + 128 23 20 - 106 .. 23 10 - 3D3 
.. 11 4 + 178 .. 20 20 - 41!J .. " 5 121- 165 24 12 + 102 " 24 12 - 323 .. 23 12 - :!~o 
.. 11 10 + 125 I. Nov. 11 12 - 137 .. 19 " I 10 - 131 2J. 18 - 106 .. 25 2 + 112 .. 23 18 -174 I 
.. 11 12 + lli II Dec . 7 18 - 14:1 .. 20 12 - 163 .. 25 2 + 183 Dec. 4 4 + 155 .. 24t 2 " .. - 16a 17 18 - 30a 12 18 - 261 August 6 10 + 139 .. 25 4 + 120 .. 9 18 - 143 .. 24 4 + 206 
.. 17 20 - 201 .. 12 20 - l4! .. 6 18 - 243 .. 25 18 - 118 .. 20 2 + 134 .. 

2' 10 

= ::: I 
.. 18 4 + 125 .. 14. 12 - 190 " 6 20 - 2:;1 .. 26 12 - 213 .. 20 4 + 186 .. 24 12 .. 22 18 - 132 1860. .. 7 20 - 4~9 Feb. 27 2 + 134 1862 • .. 2-t 18 - 159 .. 22 20 - 106 Jan. 2; 20 - 111 .. 8 2 + 215 " 27 4 + 137 Jail. 14 10 - 119 .. 30 18 - 101 Angnst 16 

121 
- 115 Feb. 20 18 - 133 " 8 12 - 2:l4t .. 28 4 + 199 .. 15 10 + 1241 

July 4 Is - 208 .. 21 18 - 101 .. 20 2u - 166 .. 8 18 - 217 .. 28 12 - 180 .. 15 12 + 111 .. 5 2 + 238 
.. 28 18 - 242 

.. 21 2 - IG9 .. 9 2 + 122 1Iiarch 9 4 + 197 " 21 10 + 140 .. 5 4 + 210 Scpt. 1 12 - 819 lIarch 17 12 - 116 .. 
+ 53:l I 

10 12 - 2!8 .. 9 10 - 137 !' 22 12 -183 
Angllst 20 18 - 109 

.. 1 20 .. 18 18 - 101 " 11 12 - 135 .. 9 12 - 120 Feb. 21 2 + 130 
Sept. 8 12 - 16~ 

.. 2 2 + 21:5 :1 g 27 U - 517 .. 12 18 - 4:!2 

I 
.. 11 12 - 220 Mar. 5 18 - 255 .. 21 4 + l:l8 

.. 2 4 + 40j II .. 27 18 - 831 " 12 20 - 147 " 14. 20 + 106 .. 5 20 - 110 
Oct. 27 10 - 309 " 2 12 - 179 .. 23 12 - 332 " 13 2 + 14' .. 2j 2 + 112 .. 18 20 - 110 .. 29 12 - 174 i .. 3 2 + 205 .. 28 1.~ - 4i2 .. 13 4 + 141 .. 25 10 + 116 April 2 4 + 147 
Nov. 18 18 - 128 I .. 3 10 - 216 .. 29 2 " + 338 16 2 + 169 .. 

25 12 + 11311 " 10 18 - 148 
Dec. 4 12 - 186 .. 3 12 - 255 .. 29 4 - 21)1 .. 16 4 + 173 April 14 18 - 116 May 6 12 - 188 .. 22 18 - 10' 

.. 4 18 - 3:l9 April 9 4 + 239 .. 18 4 + 103 .. 14 20 - 216 .. 19 4 + 179 
1859. .. 4 20 - 162 " 9 10 - 110 I .. 18 12 - J51 " 15 4 + 3~9 .. 29 18 

Jan. 9 18 - 108 .. - 263 
5 4 + 163 .. 

9 12 - 136 Sept. 6 4 + 206 .. 15 10 + 262 .. 
Feb. 23 18 - 226 .. 29 20 - 121 

5 18 - 22; .. 9 18 .. - 148 6 10 .. - 2i9 May 17 4 + 149 .. 30 12 - 211 
2:3 20 - 201 " 6 2 + 112 .. 13 

- 112/ 

10 - 10' .. 6 12 - 806 .. 17 12 - 132 Jllly .. 24 12 " 
5 2 + 209 

14 12 - 171 .. 13 12 - 363 .. 15 10 - 382 .. 22 18 - 122 .. 5 4 .. 25 20 - 142 j 
.. + 273 

16 10 - 126 May 4 20 - 112 .. 15 12 - 196 I June 12 12 - 109 .. 2:3 4 
March 16 10 - 253 .. 

2' 4 + 197 " 
+ 14i 

9 12 - 101 .. 25 10 + 1iO .. 31 18 - 112 I .. July 10 4 + 121 ., 
24 12 - 115 

2i 10 .. 
I 

+ 113 10 IS - 185 " 30 18 - 131 " III 18 - 151 Aug. 4 10 - 168 
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TABLE L.-(Continued.) 

DATES (ASTRONOmCAL TnlE) AT WHICH UNUSUALLY LARGE DISTURBANCES OCCURRED AT THE ORDINARY 
OBSERVATION HOURS, WITH THE AYOUNT OF ABNOR)IAL VARIATION OF EACH SUCH DISTURBANCE. 

TOTAL FORcE-Abnormal variation not less than .001 of the total force. 

DATES. Amounl DATES. Amoullt DATES. AmolJnt DATES. Amount DATES. Amount DATES. Amount 

---
1862. 1862. 1862. 1862. 

I 
181'2. 

D. H. .00 D. H. .00 D. H. .00 D. H. .00 D. lJ. .00 
"pt. a 18 - 120 Sept. 16 lU - 103 October 3 :311 - 171 October 6 10 + 102 Oct. 21 18 - 233 

" 8 18 - 165 .. 0- 1~ - 219 .. 
" 2 + lSI ., 

6 12 + 117 .. 21 20 - 110 .a 

1862. 
D. H. .00 

August 4 18 - 374 S 

13 10 - 205 

" 8 20 - 108 .. 25 18 - 155 ,. 
" 

1: 1 

+ 10:; .. 9 4 + 123 .. 22 " +197 

" 9 18 - 120 October 3 " + 365 " 5 - 402 " 10 12 - 195 " .).) 10 + 195 

14 2 + 148 

25 12 - 114 

" 16 2 - 133 " 3 

:: 1 

- 396 " 5 2() 1 
- 237 .. 11 12 - 110 Nov • 5 12 - 126 

" 16 " - 1371 " 3 - 131 ., 
6 2 I + 148 " 13 12 - 107 Dec 25 18 - 114 

30 12 - Bl 

Sept. 3 " + 10:; 

-

TABLE LI. 

INCLINATION-Abnormal variation not less than 180". 

1853. 1856. 1S:,7 18GB. 1~~~1. 18,j!), 
D. lJ. D. H. D. H. 

July 12 4 - 191 April .)., 10 .+. 2fl5 DcC'. 11 It + 2:!::i 

Sept. 

12 12 

12 

1 18 

+ 361 

+ l!)~ 

August 22 10 

22 12 

22 20 

+ 282 

+ 1.~'; 

2 10 + 375 Sept. 26 " + 1~1'; ! Jau. 

2 12 + a35 October" 12 + 419 Feb. 

23 10 

23 12 

1858. 

S 18 

16 10 

+ 18:) 

+ 181 

+ :!SO 

+ 2051 

!!O + 24:! 1857. ~larch 1~ 10 + 2':'li i! 

6 20 - 234 12 12 +.:48 

fl, II. D. IT. 1) H 
June ~:; 1~ + 3:;0 Feb. 9 12 + 197 S'I.t. 1 " - 207 

21 10 I + 303 

2~1 18 + 206 

30 18 + 2:!i 

" 22 I:! 

., 23 111 

H 23 l~ + 197 

H 23 2U + 1~0 

April 21 4 - 390 

" 21 10 + 200 

., 21 1:3 + 230 

18 

1 20 

4 

+ ~jl 

+3864 

- 484 

10 + B89 

12 + 349 

18 + jjGi 

27 10 + 2G~ May 

27 12 + 331 4 - 263 

10 + G85 

12 + 956 

12 20 + 301 July 3 .. 28 18 + 416 

20 + 199 

3 4 + IB6 

3 10 + 228 

4 1~ + 697 

"211 + 371 

Nov. 9 10 + :;3" 

9 12 + 195 

1854. July 11 10 + 2·li 

Jan. 4 + 220 August I:! 4 - 20:! 

Marcb 15 10 + 239 Sept. 3 4 - 184 April 

April 

16 

16 12 

27 ~t) 

10 10 

10 12 

+ IS! 

+ 2:!O 

+ 311 I 
+ I~'i.) i 

+ 973 

10 IB + 307 

185:;. 

Sept. 27 12 + 233 

October 2 20 + 184 

"10 + 531 

1856. 

Janu\ry 20 IB + 2g0 

20 20 1 + 252 11 

Nov. 

Dec. 

3 10 + 72~1 

12 

9 20 

2.1 10 

17 10 

+ 619 

+ 22:. 

+ 2:lB 

+ 313 

17 12 + 4\u 

16 10 - G7.!. 

16 12 - :;77 

16 18 

16 20 +HH 

:1 
17 

17 + 2i,i 

17 10 1 + 191 

i\fay 

JUlie 

J:l l~ + 217 4 18 + 2!n u 23 20 +- 376 

11; 10 + 183 Sept. ]1) + ~.W + G~3 

2~ 1" + 206 8 20 + 21l;~ u :!9 10 + ~j.~ 

29 20 + 2~K 19 18 + 222 u 2~1 12 + 2l!) 

8 10 + 21,;) 21) 10 + 30~ June 7 20 - 1-.;2 

5 2 + 210 

5 1R + 400 

9 

9 10 

9 12 

9 18 

- 4t)':' 

+ :!:3U 

+ 41211 
I: + 3.!i I 

10 12 + 2':'0 

15 10 

7 12 

1: :: I 
23 2 

23 10 

+ l~t , 

+ 21S !: 
+ 213 

+ 191 

+ 196 

- 182 

+ 3;\0 

21) 12 + HHJ 

21 10 + 261 

21 12 + ~i.-' 

Od"\J' r2; 1: 1 

+ 1!1.! 

+ 2:!1 

27 II) + 533 

Dec. "10 

4 12 

24 2 

185~. 

Feb. 9 10 

+ 74.) 

+ 23;) 

+ 265 

+ GOa 

+ 214 

s 12 + 3i7 

Au~. 2g 18 

.. 2) 20 + 7:!1 

6 20 + 2:!1 

II ].11 12 

" 2t 10 

u 2-' 12 

+299 

- 182 

+ 347 

- 3.30 

H 2~l 10 + :!t(j Od .. 

" 2~1 

12 + 241 

B! + 3Ii 

" 29 20 

" :10 

" 30 18 

u 30 20 

Ie 31 12 

+ 337 

+ 196 

+ 211 

+ J:l'; 

If 12 

u 12 

" 12 10 + 351 

" ]2 + 220 

u ]2 + 275 

" 12 + 279 

" 17 + 211 
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TABLE LI.-(Continuea.) 

DATES (ASTRONOllITCAL TIME) AT WHICH UNUSUALLY LARGE DISTURBANCES OCCURRED AT THE ORDINARY 
OBSERVATlO~ HOURS, WITH THE A)IOUNT OF ABNORMAL VARIATION OF EACH SUCH DISTURBANCE. 

INCLINATION-Abnormal variation not less than 180". 

==--=---=----=---=--.-~--=-=. =======-,=-='---===c======:=:====:====='===== -=--='1 D",",m'""'11 D"" "","",~i D"" 1,"'0"'" 

1859. 
D. n· 

October 17 l~ I -H~~~ 

" 17:30 I + .... )- '1 

.. IS 4 + ~':~ i I 
u 18 10 + 1~\~) i 

Dec. 

l~ 20 + 30S 

20 ~IJ + MO 

~l 2 + 110,'-: 

~1 l' ++ ~~~ II 

21:!t) _oJj 

12 20 + ;JU2 

13 ., + ~,1 
1:1 .], -I- ~11 i 
}.J, 10 + 065 II 
14 I:! + :!t~7 :\ 

I, 
IS60. Ii 

Feb. 18 10 + lSI I 
" 18 l:l + 19:; , 

21 4. + 216 

21 10 + 28:3 

March 27 12 + 482 

27 18 +1995 

28 

28 

2 + 203 

4. \ + 202 

DATES. Amount DATES. Amoun 

- - -1----· -lli------I-
I,~ ,'~. n, "I 18G~. n. "I 18Gli>. If I 

March ~j lU -I- 391 'Aug1\5t ~ ., - 195 ,Jail. 2, 2 + 265 Oct. 

April 

Juue 

July 

28 18 

~-l1C~ : 

+ G20 I 

+ 4!:; I. 
.-, - 2.~)~1 ' 

4 - 5'31 Ii 
20 1 S I + ~:;(( II 

\1 10 I + 1';1 I 
13 12, + ·lS! i 

13 h + 416 I 
~~ ls + ~~t) 
1 1'; 

2 10 

+ 267 ! 

- 277 ! 

+ 2-::~~ 

4 18 + 406 

+1318 

11 18 + 187 

August 1 4 - 201 

6 12 - 191 

6 IS + 718 

Dec. 

Jan. 

~ 18 + .1')., II .. 25 4 + 253 

10 12 + :;2D 'I .. 2:; 10 + 38°1 
1 ~ 18 + R';5

1 

.. 25 D I + 221 

12 2() + 451 "~G 2 I + 27:> 

4 - l'i7 

G 10 

6 l! 

6 20 

7 18 

10 10 

15 10 

10 12 

15 10 

15 10 

+ ,,21 ' Fcb. 

+22).1 

+ 593 1 

+ J';2 " 

+ 193 i I March 

+ 2G) III " 

+ 1:;0:1 .. 
+ 2:30 

- 303 

- :)13 

April 

June 

26 4 I + 217 
I 

2'; 10 + 316 Nov. 

27 10 

~7 1~ + 2U ' Dee. 

2R 10 + U3 

+ 3.121 Jan. 

+ 27~ .. 

+ 181\1 " 

1:; 10 + 2';5 Fcb. 

!l 10 

11 12 

2,; 12 

12 2 - 195 April 

14 20 + 191 

1861. I August 18 20 + 228 May 

July 22 20 

23 20 
+ 183

1 

+ 246 Sept. 

19 12 

15 18 

+ 232 

+ 260 

1861. 
D. II. 
10 2 + 236 

10 10 + 331 

10 12 + 731 

1 SC2. 
D. n. 

Aug. '" 1~ + 757 

.. '" 18 + 509 

'" 20 + 3S8 

+ :,~1 I " 5 18 + 198 

2-11 12 + 038 !: "13 4 - 187 

2~ 10 

25 12 + 180 II .. 19 12 + 320 

2 + 28t II Sept. 3 18 + 187 

<1 -I- 193 ! 1 " 9 18 + 181 

7 

7 I, 

6 10 + 108 1 

19 2 

1862. 

15 10 

15 12 

21 10 

28 10 

H) 10 

+ 282 

+ 350 

+ 235 

+ 195 

+ 199 

10 12 + IS9

1

! 

19 4 - 298 

2 - 435 

7 10 + 226 

8 18 + 189 

.. 21 2 + 197 

u 25 12 + 187 

Oct. 3 1 - 237 

3 12 + 458 

3 18 + 320 

3201+236 

5 18 + 525 

5 20 \ + 515 

.. 10 12 + 566 

u 21 18 + 202 

.. 21 20 + 287 

.. 22 2 + 195 

1\ 20 + 412 

7 4 + ISS 

24 2 +287 

24 10 + 235 

241 12 + 219 

16 10 + 183 

18 20 + 250 August 3 18 - 228 

.. 22 12 + 198 

Nov. 18 4 + 246 

Dec. 24 12 + 226 7 20 I + 981 I 4 10 + 296 
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TABLE LII. 

MONTHLY DETERMINATIONS OF ABSOLUTE DECLINATION REDUCED TO THE TWENTY·FOUR·HOUR MEAN 
MONTHLY NORMALS OF THE SMALL DECLINOMETER. 

MONTH!>. //1853. I 1854. I 1855. 1 1856. I 1857. 1 1858. I 1859. / 1860. I 1861. / 1862. II MONTHS. 

0 I I 0 

I 0 I ° I ° I I 0 I 0 I 0 I ° I '0 I I 
January ... . .. ... ... 1 540.30 1 58.54 2 02.82 2 06.41 2 08'53 2 12.3712 15.71 January. 

1 6R79" 03.",' 00.90,209.'" February ... ... 1 «.88 ... 1 55.33 2 13.30 2 11.99 February . 

March ...... ... 1 48.62 ... 1 55.23 2 00.61 2 04.44 2 06.73 1 2 09.95 2 13.24 2 13.91 March . 

ApriL ....... '" 1 47.15 .. , 1 56.34 1 59.69 2 04.03 2 06.5612 09.61 2 14.22 2 13.77 April. 
I 

2 14.441
1 

May. May ......... ... ... ... 1 56.12 1 58.85 2 03.72 201j.84 2 08.93 21:].17 

June ......... ... 1 48.01 I ... /1 56.09 1 58.8912 03.54 206.90 2 08.93 2 13.93 2 16.73 I June. 

2 07.24 2 10-38 I 2 14.10 July ......... 1 44.78 ... ... 1 56.06 1 59.85 2 04.33 

2 07.3912 11.36 12 14.71 

2 111.22
1 

July. 

August' ...... 1 48.07 .. 1 51. 90 1 54.44 2 01.86 206.34 2 15.911 August . 
I 

September .. ... '" 1 51.94 1 58.52 2 01.58 20::'.36 2 08.77 : 2 10.77 2 15.23 2 17.1111 S"ptember I 

1 
I 

October ... ... ... 1 :;3.29 1 57.06 2 01.69 :] 05.27 2 08.5212 13.~ll 2 1:;.IJ.1 2 17.41 J I October. 

November .. 1 ... ... 1 54.96 1 58.31 2 02.47 2 04.7!) ! 2 OK.:;3 • 2 13.:111 2 15.69 2 17.5911 November 
I . 

2 17.18/1 December. December., '1 ... ... 1 !)4,99 1 !)I.57 2 03.67 2 0:;.5212 08.2712 12.lj2 2 17.24 

Yearly III 
Mealls ~ 

TABLE LlII. 

MONTHLY DETER)JlNATIONS OF ABSOLUTE INCLINATION. 

1854 .. / 1%3. ,"1856. i lK:;7. I 1858. I 1839. 1 1860. 1 1861. l UI)"'. II '1 o _ :1 1> ONTHS. MONTHS. II 1853. / 

January ... 7~ 2;.0617°5 

February... 22.601 

March ..... I 

21.40;' 24.0575 ,;. 7.17~ ,;. ",17~ ';·6017~ '~·"117~ ,; 37
1;, ,;",1;, 

23.32 23.80 24.33 23.83 26.601 24.9:; 23.47 1 23.53 

1 
I 
I 

23.10 January. 
r 

2~\.37: February. 
! 

ApriL...... 22.60 

May ........ 

June .. : ..... , 

July ........ 

August ..... 

September .. 

October .. 

November., 

December .. 

22.50
1 

21.4:-)1 

20.25 

21.68 

22.41) 

23.00 

22.33 

23.05 23.75 23.97 24.47 211.22 24.97 24.57 24.30 

22.95 

22.95 

22.93 

24.28 

23.22 

23.42 

21.!15 

22.15 

23.88 

23.03 

23.55 

22.90 

23.10 

23.85 

24,47 

23.47 

23.28 

23.26 

23.52 24.98 

23.62 

24.15 

23.80 

24.82 

24.87 

24.57 

23.90 

23.D2 

23. 93
1 

25.12
1 

25.02
1 

24.43 

24.10 

23.87 

22':-)~'1 
23.2.-), 

23. 731 

2~'.0711 
24.30 

I 

24.47 

24.43 

23.50 

24.37 

24.60 

24.07 

2:;.07 

2~ •. 00 

21;.43 

26.03 

24.27 

25.10 

24.27 

23.37 

24.20 

25.07 

26.40 

26.00 

23.83 

23.93 

23.30 

24.33 

23.40 

22.97 

23.70 

23.27 

23.80 

23.37 

~:J.27 

23.62 March. 
I 

22.74 April. 

0) 1 _3.33
1 

May. 

22.77 J lUle. 

22.90 J'uly. 

23.78 August. 

23.55~ September. 

23.85 October. 

22.82 November. 

22.43 December. 
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TABLE LlV. 

MONTHLY DETERMINATIONS OF THE ABSOLUTE MEAN NORMAL HORIZONTAL FORCE. 

MONTHS. II 1855. 1856. 1857. 1858. 1859. 1860. 1861. 1862. II 
" MONTHS. 

January ... ... 3.5003 I 3.4868 3.4779 3.4724 I 3.4771 3.4843 3.4839 January. 
.3 

3 4834 February. February ... 3.5064 3.4728 3.4748 1".4771 3.4842 3.4826 ... 

March ...... 

I 
3.5052 3.5113 

I 
3.4725 

I 
3.4752 3 4760 3.4829 

I 
3.4846 March. ... 

April.. ....... 3.5034 3.4761 3.4870 3.4796 3.4767 3.4787 3.4922 April. 
'" 

May ........ ... 3.5057 3.4901 3.5010 3.4771 3.4862 3.4988 3.4867 May. 

June ......... ... 3.5101 3.5025 3.4990 3.4793 3.4822 3.4836 3.4882 June. 

July ......... ... 3.5108 3.5002 3.5014 3.4828 3.4805 3.4872 3.4869 July. 

August ...... ... 3.5070 ~.5002 3.5005 3.5015 3.4778 3.4847 3.4839 August. 

September .. 1 3.5294 3.5037 3 4826 3.4951 3.4799 3.4790 3.4796 3.4840 September. 

October .. ' 3.[;124 3.5039 3 4~23 3.4941 3.4842 3.4774 3.4817 3 4793 October. 

November .. 3.5097 3.5046 3.4762 3.4865 3.4816 3.4769 3.4822 3.4819 November. 

December .. 3.5100 3.4959 3.4783 3.4907 3.4825 3.4760 3.4803 3.4889 December. 

Yearly I !Ii I I I I I I I II' Means l ii 3.5049 3.4883 3.4900 3.4811 3.4792 3.4839 3.4853 

=================== ========= 

TABLE LV. 

MONTHLY VALUES OF THE ABSOLUTE TOTAL FORCE. 

MONTHS. \1 1855. 1856. 1857. 1858. 1859. 1860. 1861. 1862. "MONTHS. 

113.8815 113.8000 January ... ... 13.8367 13.8068 13.7829 I 13.8U)5 13.8073 January. 
February ... '" .9157 .7745 .8252 .8085 .8141 .8088 .80i3 February. 
March ...... ... .9053 .9373 .8101 .8016 .7987 .8217 .8180 March. 
April ......... '" 

I 

.8989 .8053 .8290 .8272 .8097 .8208 .8344 April. 
May ......... ... .8878 .8450 .8870 .7997 .8345 .8856 

June ......... ' I 
8222 May. 

'" I 
.9193 .8935 

I 
.8632 .8120 .8048 .8107 .8194 June. 

July ......... '" .9303 .8847 .8792 .8177 .8109 .8185 .8163 July. 
August ...... '" .9099 .8850 .8829 .9077 .8135 .8195 .8180 August. 
September .. II 14.0091 .9123 .8334 .8824 .8208 .8389 
October .. 113.9258 

.7928 .8147 September. 
.9141 .8305 .8696 .8602 .8263 .8096 .8004 October. 

November .. .9124 .9123 .7974 .8386 .8435 .7908 .8048 .7952 8ovember. December .. .9135 .8775 .8005 .8548 .8198 .7888 .7957 .8168 December. 
Yearly I 

13.90~ '" " ~ Means S /I o. I 13.84"" I 13 8024 I 13 8251 1 13 8109 113.8173 113.8143 II 


