
0F TME CAIUSE 0F TUIE AURORA I3OREALIS.

eiiîiit iii titis, thit iii our îiplre the north pule of' the
needle mii ves t,) tlin wcst, during the îîîorning, maîil lî:1llpast
omie I.. il., an I tlia retuirn tu the c.ist duîaîîg Ille rest 01, the
day, tu re in tinî tt:îti i î.iiry J ning the îîglî t. Jhi t tlias de% Lition
ii preciscly thât whielh îAwuld bc oecaîsioiîcd 13 iAiricits pImýsS
ihîg along. the sur-lîce olf the glube f'ront a îortlî Pole to
Ille cîiltor, ailîgîaiîeîted, il) intensity witlî flic lien ut'Uic
d.îy aud dimnhuishing ais it decreases. Tfite (liunal variatitin
is at its maximum (13' to 16') in thiose iiionthis iii whielh the
suit s lonýgcst above the horizon, Maîy, J lie, Tilîly, Augu-t.

t s itits innmuu(V to 5') durimîg th e wi mter iiitli3.
Tite variation is grcater as we pass froin the cî1aator towards
the polIe ; but it ik evident, tlîat ir thte currcîîts, procceding

fcroîu differetit paints oft' it eartli's surlte hicated by the sunt,
rise in thec atincsillicre ta redescend at the polar rei ,andi
thus tr.îversing the globe, re.ich thieir points uif departure, the
ma:rier the iieedie to the mîagnetic pile, Ille -rcatcr the mînînhier
of currents th.ît ivill aet upoun it :niear the et,1uatori, it wrill flot
bc saibJct to any inîfluence f'ront the cimenlts %vhi4.hi airc furied
beyond the region airouind dieO îiedle. Ili witcr theso differ-
ences are lcss sensible, bceause thc currcnts 'roni the equato-
ria regiolîs are the only oincs wliosc eifects will be very dc.-dd,
ont zt;ceottit oftl ie little diffécrencee ut' tenîper.îttîrc whilil exists
il% titis season bctweeîi the caartlis surface anîd the upper regions
of the attinosPliere iii tHi temlperate anîd csezI.eially die polar
Zone.

Finally, accordin- ta our thecory, the saine effects 3bould be
i tiiîi1kst0xl a the suuttliernle,>licc 0iilJ tIil.t ail ks reversed;
ait] titis i., rully cstiblislIied by the Naîriuiv, ru>ult5 of' remiît
observers, including- those uof Colonel Sabinie and i large nin-
ber of'traa'cllers.

I shou)tld lidwvevr acnal ethât dicre are soute anomia-
lies, citl cr ii Hlie ijurs or in tl l direction uf'ditirnal variationî,
rit certaini pl.ee , pei.lly ait St. Ilîca anîd thîe Cape ut'

GOud Hope, aîîiolliîlius ivlîlil it ks di$filt tu expkîjin by thie
th.-iry propuscd. But f ii cuit% iti,,ed tlî.t wlîiî fîtrtiier exa-

ijii, tlie3 will bc tmona tu bc due tu lut.îl anîd accidemîtal
caiîses, suJl as t1wi% aiîîity ofthe Hie a, Ivlîii.lî ilillueîecs Ne y
not.îbly the diurna.l varniationîs uof tuiiiper.îturc and cspeui*il*J
their aitiplititde and thîe lioîîars of' thu îîaxiîîuuii auîd iiiiiiiiiiit
of' lieat. Tite question wlîetlîer tlîerc are fiot p'aces utf iîo
variatio)n, propused by Araigo, is utf lutte imîportaînce iii this

Cîineatb)n rlba. poinîts uft' ceaîtîa surf'ake n itliut diurnal
ariation, will bie tliose whlere the two cuîîreîitb uriginlîne, and

ivliaîîee tlicy p)ruceed front thîe right anîd lcft tow.îrds thîe two
p)Iesz tlîey aire situated iii the equaturial regiuns, but tlîcy

cannet w~ell be laid down, as tlicir puo.'ition ivill vary ivitt thec
suni, tHe teauperature, the wiîîds, anmd ottier disturbin-, causes.

But 1 do flot dwell on tits poinît, as îny objcct is flot to
trc.it of flic diurnal nmotions ut' thîe needle .My end is siinpty
ti priv e fruttiî tthe diurnial variaitions, the existenice of the ter-
rebtrial currents. In continuation, wc nîr.y obtaîj atiother
l)ruut' still mure direct, ailthougli les -citerat, ut' ti presee of
tliese currelîts, by inaliing use uof tue telcgraîphI w'ires t'ur col-
lccting theni. Titis 1 have dune iii Englaird, ais liais also '3r.
Bairlow; anmd 'M. Bunîterlias pert'oried simnilaîr expert-
niients iii Geriany. In tiiese triails, thîe currcnlts hiave iii ailI
cases been detected by ineans ut' the gaîvanoniecer. 31. Baiuna-
girtner, hîaving iîîtruduced a %ery scîiiegailanonieter into
th 2 circuit fora-'ii by thac telegr.iplî avire '.atweiî Vienna and
Prague, iviii.l liats a leiztii ut' about 61 utniles, obtaiincd thie
fillhwing resuits when the tivu cxtrciuitiLs (t' the %vire ivc.ro
buricd iii the earth.

1. Tite nanetie nleedle never stood at zero, but waS more or
tess deviaited.

2. TIma, devi.îtions %vere ot' two kind,, sonmie of large extent,
ei 50' oU, ot li r.s siili1, %arý i îg frontii I tii S' ,-t lie l'urilîcr luit

cuiliniii , andîlcl. i i n îg iii iectitimi aînd iitinsî y , su thliit 110
law eal be co flic;th latter on thme cîîitrmr v stîbjeet to .1
Simpl.I l,îw, anid beiniu a cry retammlair avliei the air is dry and the
8hy serene, but withi îîîîy anomieids mlhcii the %venileîr is cola

.1r. Barilow ]la nmade nuinerous obi;crvati,îiig, and obtinied
rcsults dcnionstraiting thîe exictncs.,s uft' le priîiciple, whicl I
hâve laiid dowii. Fur mnain istes gLtatiii- t'ruîî Derby, ivere
us8ed i Ilus expernments, two ruini tow.ird, the north aînd

mmrtîcaist, and twu tuwards thîe .soutlî auuîl so-îmlivest. ite
directionî of' the curreats percivcd ou the first w., hutes, aras
.11%vays conitrat> tu th.ît oftilde clirrentai un HIl tmo otliers, as
oit-lit t., bc thîe case, uuî the tlieury prupuseit. But the înost
reîîaîrkaîble î:îct, s the îierfomt conceordanice whiliîl tliese ob2er-
vintions ]lave prua cd tu e.dst betweeii thîe ioaeint of thîe
needle of' thîe gal uin le ilaîeed iiiftic circuit ut' the tele-

g.pli avire aîil thec ditmal a .îriitimuai ut' the iîaignetîc needie.
'l'lie diturmal imiu cîieiît ut' thîe nieille ut' flic gahvamomîetcr
is subjcct to didtiirbaie ini iiiteumsitv mîure or lc>s cuntai.
uedt, durimug storis, and ils-u avlîm the auxUra buvcAuis iz
visible ; anid su ailso is titis truc oft'he coinpaiss needle.
ihiere is titis difféerene, tliat the currents aîctingî oui tlîe latter,
circulaîti bcncatti the eartti's, aiiic, luild flot be simbje--t

aa'res tliruîi-.rh thc iiîtluviice uft'he cle.ttri..il conîdition ut' thîe
aitîiosplîcre about theiîî.

Tite existenîce theîî ot' ehectric currents circuhaiting bencati
the cartli's surfac aippcarb tu us, tu bc xudt deitiullîstratcd , aiid
omnce proved, if leada îica;.ssariy tu file coiiLlitt>iii that ît is, a
couiseîjuemcc uf the normlal anid megitlar rcut aibibhimiimt ut' tîme
electrie cîjiilibriumî bttwtcii the Calîth it.îd atsatiu 1  re
aliaLli i. brukmi csuiiti;îlly ini trtiliLail iegiuoi , miw lîlte dClc-

trie dbi ]lairges, muire Ur le.,$ iintcli.s, ilictî t.ke latei betavcemi
thc cartlî and flic air ie tlîC lîLtidClit.il auJd %,iri.tblu îîîcaîîîs for
thc reëbt.ibliblîiiîit ut' ilîls: ctjitiibriîiiîîi. W'c iilay iu 1w sec tuw
tic cxplaiîation ut' the plicihî,micuîa ut' th alunira Luth nurtli anmd
suuth, fluows iiecess.iril> fî'oîî the toritiatiui uf' tlIese electric
curreîts circuatinga froutt the cî1uaitur tu tlle tivu pules ini the
upper rca.gions ut' the zîtitîîosplierc, anmd fi mi the tivo polos tu the
equator aluiîg or beiîcath the s>urface ut' the globe.

As arc isaNe saiid aiu ,the p)usitia c clettricity avatl arhii
the atiiiosphîere ib cliaraed, espci.lla iiifltcîe lilier reîiunis, is
carried tuai.r the tu o uules cittiur b> the grruater comîdîictibil-
ity ut' thie upper and iîot r.irificd btrata ut 'HIe Itliîollllerc, or
by tIve curremits ot'air ini the upper regions alci hin ove frontî
thc eqUatur to thc two potes. ht k cuiiscqucndty thliîgl the
apors arîicli are comîstamntly condciîscd iii the funining mnists iii
the p)olar regions tiait tthe positive electricity sliluld find its
pa)ssaigre imîto thceanifh, and ailso thiereliore it.s disetiarge. Titis
discliairge wlien possessimig a certain degrce of' imteiisity Ahould
be huniinoiis, espceially if, as is alinost aîhwaiys thec caîse fleair the
poles aind soinetimnes ii the iîpper regiomîs ut' the atiosphicrc,
it eiîcuiters iii its course ic y pairticles ot' extreimie ninuteuîcss,
arliehi furn the haze as well as thîe more elcv'ated clouds.

'Tite formuationî uf Iinar ialos whlit geià-Lrahty precede the
appearance ot' an anitrura, anud thme CalI (ot' min o iratut hiov %iI
alsi is uftemî a prehîide to it, aire a pruf uft'hc presemîce in tlle
atiiiusphiere ut' these fine needios o? iuac, and ut' the part thcy
play in the phenomenon beforo usý


