
Septeinbes, snow-liurricanes lriay clesiroy rash tmvel- 
lers. Tllouyli Enylisll authorities had i~lforlued them 
that rain was impossible on this pl;iteau, tlie party 
were drencheil. Marmots ari~l  bears alone inliabit 
this solitude. Grass is rare, and, at olie placc \\-liere 
abiuldaat, is said to be poisonous for aniiiials. 'b'hcse 
regions offer a desolate grandeur, unsoftenetl by v::gc- 
tation. 

'I'lic descent to IZaltistail and tlie sources of the 
Intlr~sx a s  through scenery equally \vild and nielali- 
elioly, so that  tlie f i l ~ t  signs of culliration lnct tlie 
eye as grateful relief. 

The Baltis are Miissullnans, ant1 chiefly remarkable 
for their devolion to the gdme of polo; which, in fact, 
originated here, slid for ~vhicll their well-trained, 
tough little momltai~i ponies are admirably aiiapted. 

Tllcir capital is Slrardo; but the purest type of tlie 
race is found in tile Shigar valley, which contains the 
largest glaciers in the world after those of Greenland, 
and the liigliest riiou~lt,ains in the world after JIoant 
Everest. Tile glaciers form an unbrolien lirie for 
nearly a h~ulilred miles. JIount Dapsang of tile ]<a- 
rakorum range is only some two liundred feet lower 
than Mount Everest. I>ot even liere the Shigar 
River waters ari attractive oasis of sonie s i s  nliles in 
extent, with fields of inillet and beans, and orcii:~rds 
weighed do\vn with frnit, among which nestle tolribs, 
nlosclaes, and picturescine though ~~ncomfortable 
habitations. The apricots and melons of this region 
are delicious. 

The pasty returned by auotlier and very difficult 
route, whicl~ followec! all the windings of the Illdus; 
yet here and there little villages were set, like verdant 
nests, among the roclis. I n  si~ite of the incessant con- 
flict with nature, whicli a residence here entails, the 
people are devoted to their c,oulrtry, and prefer it to 
any otlier. 

The journey to Shigar was clue to the n~uniiicence 
of the Maharajah Rambir Singh of Iiaslimir; :rl~d its 
scientific results, vliich relnaili to be piiblishetl, are 
believed to be importsilt. 

INhis anniversary address cleliverecl to the lloyal 
iociety of Ke\v Sotit11 Wales, Mr. 31. C. Ru.sel1, the 
preiideilt arid go~erli inent ast~ollonier, deals a t  so~rie 
length with the subject of 11rodllciiig ri~iil artificially. 
H e  bcgiils xit l i  a f c ~ r  l?oints in its Iiistory, tc!ling 
first liow h a g o ,  iiniling the practice of firill: :;uns 
connnun in solile of the departmcnls of Francc, liacl 
tried to trace the origin of tlie cuatoin, which 1,roba- 
bly began in l(l(3. A retired n:tral ofiiccr, r\rllo :it sca 
had scen water-spouts clcstroycd by cannon shots, 
made his home in a district t i n t  suffered froin vio- 
tent rain and hail stornls, and determineti to t1.y the 
power of shot and sliell upon these new foes; and, 
setting np his battery, his success v a s  such that the 
district was protected frorri the violent storms. The 
practice became popular in ]Trance; and up to the 
year 1906, and even later, lnany comnluncs Itept a 

ballcry of s~nal l  guil.; for this purpose, the commune 
of Pleury even going so far as to get a cannon which 
used a pound of powder at  eacli disclla~ge. Arago 
conld not t,r:tce what tlie effect had beeii, I ~ n t  he a t  
least Tvns not conviilcerl that i t  had had any good 
cilcct,; and after a ti111e tlie practice became obsolete. 
TTolta's biographer says that '' it i;: well known tliat 
Voltn lliouglit a.possible advantage might be foulzd 
in llaving large tires d~~riil.;: thunder-storms ;" his 
reason probably being, tllat the srnolie would serve 
as a coi~d~lctorfor tile clcclricity, and so prevent 
daiigerous discliarges. 

7'0 test the effect of the discharge of artillery on 
the nealller, Arngo esaluined the weather-record of 
the Paris observatory for many years, especially 
for tlie days adjacent to those on which the regular 
gnrl-practice tooli place in the fort, situate some~vliat 
less thau try0 miler; from the observatory. Tile firing 
took place a t  this fort on certain days in the week, 
from seven to teii A.M.,  about one hundred and fifty 
shots being fired. Arago found, that, out of 662 days 
preceding the practice, 128 mere cloucly; out of 66'2 
days of practice, 158 mere cloucly; out of 662 days 
followilig practice, 146 were cloudy; which he re-
garded as proof that the discharge of heavy artillery 
cloes not seem to liave the effect of dissipating the 
clouiis. 

Struck at  one time by tbe arnount of destruction 
caused by hail-storrns, Arago proposed draving off 
the rlectricity by rneans of wires carried up to great, 
elevations by captive balloons; but, when lze mine to 
tlie practical consideration of the sclierne, it was soon 
scen that  eacli b:tlloon ~vonld not protect more than, 
perhaps, a thousand square yartls, - a  mere speclc of 
France. 111 later years Ire was lcd to doubt the value 
of such a meziris of protection. 

Arago relates, tlrat, in tracing the liistory of the  
use of carinons, he fou~icl that bells, aricl especially 
church-bells, liail precec1r.cl them; and i t  was at  one 
tilne iirnily believed Lhat tlle vigorous ringiilg of 
cllnrcli-bclls was srlffrcierit to cliesipatc dangerous 
storins. Mr. 12u.;srll finds tha t  1113 to 1810, or later, 
tile idca n-as popularly prevalent that  storms might 
bo destroyed or l)reventcd by fire or guns; and he  
tlliiilts t l l ~ t  a coml~lete cllange to the opposite opin- 
ioii !ias t:tlteil ]>lace since then. IIe sags, -

"Austrtilin, like Africa, w;ints thc rail?-doctor to rnalce rnin,~not  
drive it arv:i)'. I t  is not oliiy in Alusti.;~lin, homevi:r, th:rt the be-
lief in t!?e artiiici;il pioductio~i  of r:li!i ~'xihts. 111 .Loerir!a, dor-
i , ~ <  tile c ~ v i l  wnr, i t  mad a 1n;rtter of common obscrvatioi~ tha t  
i.:iin fi~ilorvecl tile grix:ii bziltleii; :md tile ba1ic.f in  tl1i.i became so 
gc%licr;i!,tilnt f : : rm~i ' i  b~>g;in llie pra!:ticc of mnlring i a r ~ c  heaps of 
h ~ u i h \ r o o i lon each I':irm, alld, wilen t!!cy wantcd rain, ligiiting 
tliciil all t o g o t h ~ r .  I c;lnnot find any reScre~~ccto tile results of 
this svstcnl in the Sinitli,o!linu ~ub l ioa t ious ,  i n  which allnost 
every subject of tliis biiid i i  dwelt uporl; but  tile practice seems 
t o  l ~ n v c  bceli given L I ~ ) . ' '  

Mr. Ihlsseil tll(!ii :~llutles to tlie well-lrnoxvri little 
volu~ne by l i r .  Etl\vartl Powers, pctblislietl in 1870, 
and entitled '\\'ar and the ~veatlier, or the artificial 
production of rain; '  and to the review of this book 
ixi Sillinlu~~'s that.journal, inclining to the opinion 

great battles do exert some i ~ ~ i l n e ~ ~ c e  
in the  prodnr- 
tion of rain, but failil~g to accept Mr. Powers's incoin- 



plele discussioli of tlic i i lc~sas proof. I le  t i~rt lsnest  
to Espy's conviction, that rain rnigllt be procinced 
ecolion:ically whenever it mas nalited, ai~cic i t ~ sPro-
fessor Ilcury's opillioii in tire nlalter: -

" I ? la \?great renpert for hlr. 12hpy's scientific cll;tr;~cter,rrot-
withstandiug his aberrat io~t ,in a 1)rncticnl point of l ien- ,  a?, to 
the  economicxi prodi~i:tiot~of r i ~ i i ~ .Tlir ihct 11:i~bee11 :111iin-
dantly proved by  obser~;rtion,t11;ll a large fire ion~e t i t r~cspro-

axid gives rise to the begimlir~gof x \-iolrnt st or:^^." 

The opillioil of Professor Evcrott, p~esidc:rto f  t l ~ e  
IIeteorological society, is also citeil. I le belicvctl tlini 
great battles and great fires tcriil to ~,rotlocerain, 13111 
that  rain does not, of necessity, f o l l o ~ ~ ~battles or fires. 

The climate of Anstralia 1,eiug peculiar, Xr. I~IIS-
sell has cndenvored to col1r:c.t tlie i,ecords bearing 
upon tile nestio ion tllere; and, there linvirig bee11rio 
battles (except a rniuuic cine, wliicli pi,odncetl i:o rain), 
l ~ ellasses to an c:sniniiiztion of thc r~ic~eorological 
eoilditions of the times of tlic grcat f1rc.s wliich I ~ a r e  
occurred in Sycjney since 1360, ancl :lssuines, that, if 
a fire procl~ucetlrain, it wonld fill1 within forty-eight 
hours. His record embr:ices forty-two large fires 
(including two serioas explosions), extending over a 
period of tweiit,y-one years; and he  conclucics t l ~ a t  
there is not orie ii~stanceiri wliich rain liai follo~verl 
within the forty-eiglit horlrs as an evideiit, conhe-
quence of the fire. 

I n  cases w1iel.c it is assertcd or belie~~ctl111;~tr i ~ i i ~  
has been p rod~~cedartifjci:~llg,i t  woultl be intcrestiiig 
to es:lrniric ~vl~et l ie rthe rail1 was tliw to  tile tires or to 
ordinary ~netec~rological \':bile it is e\.iclcnt,cll;~iigcs, 
that  sorxie of tlic riiost coiiipeteiit a~ttlloriticsin Eng-
land ai~tIAmerica tliirlli that under certairl circiuili-
stances rail1 niajr he prodllced artificially, Mr. l t ~ ~ s s e l l  
tliinl~stiley all caref~rllyavoiciecl ~ay i i l swlii~tthe cir-
cumstances ~ve rc ;a ~ i dhe proceeds lo  dcvelop sollie 
idea of n,li:~t t l~eyare, fro111 a co~lsitleratioilof tlre 
natural colit1itio:is under which rain i;; dcposilctl, 
ant1 adducing certairr i~istailce.;as i!lustr::.i.iol~s,fro~ir 
nature, of the co~iclitio~isuncler mllicli tlic le:itlii~# 
scientific iilcteorologisis of tlie tlag tell as that rail1 
is formeti. IIc says. -

" if we e:in get a Inensure 01' tllcse l o i ~ s ~ r v c d ]ilfYcclr, i t  \i.ill 
serve as  il guide iit rstimnting \\ 1121\r.ouli; be rcqt~ircdto malie 
r:iin. A t  Sydney tllc average relative ituroiility is  ,:3, iinil nt 
\Vindaor it is rzlther 1c.s; a l ~ dwe 11;ive,just Icnrtred ti~:tt such 
atmospherc lifled from TJ7indsor to Curn~,jong,1,800l'cct, clcpos-
its GO pe r  ccnt inore min.  If wc corrld tualic i t  rise iig over 
Sydney 1,900fi'ct, rr7c might fair lycspcct  to get (ill pcr  ccnt mora 
rain. S o w ,  n \vall btiilt 1,800 feet liigh, :ii~clof cu~loidcrable 
lengtlr, no that  a \iinil woui(l not clividc and go roniid i t ,  hut  yo 
over, would 11a-bethe dcaired e!l'ect; i.e., to lift the air  :inil caiibe 
rail1 : but  art). thing tlrat woiild ilo Illis \rijiild serve ti]? ])iirposc, 
and i t  ma). bi. done b y  fire; but oS couvae tllo file tirtiar li;~\-etile 
cflkci of liftiriy tlie iitnrosphcrc up. It xi l i  rrot (lo fbr the procl-
u c t ~of the fir? to rinc tip s1o1.l)-, l l i i s i i !~ itti ti t l i ~;lit', nliil ~n:il<-
iug rt drier ant.l~cyiisc. Tfit is to l l i i ~ rlit(, cil'ect oEa \ipsil,- that 
is, tn:rI<ing tlrc n.lioic of tlie air pni:>iiiyc11t.r ri.e u p  1,SUO Sect, -
i t  mtlai, act as a n  <:splo~ion\rolll~lclo, .iuddcnly, or by;^ eor1rt:int 
uprun11 of .bucii ~-ii~!?noctllat it ~voaiclrise u p  1,800 Sc,ct. Tlic 
f i~ rcenecessary to do this is  c;rsjly cotilllrrted, aild we  can in tllis 
way gut 21, monex valite fol. thc \vork to  be dot~e.  A t  Sydnoy tl;c 
average velocity of tlic wind i i  11 miles pe r  hour ;  :ind irli the air  
pa~bir igox-cr i s  to be lifted, alid tlrc -n-ciglrt of it on the surf:ice 
i s ,  any, 145 11oullds 011 llle square illell, nird 134 ponnils tit 1,800 
EL,& high. A t  least, fit? [bur pii,?ent ~~nrpof ie ,  aretllc~arfigt;ws 

drtcen nu overturn in l11cunntabie cquilibrililli of the a l i ~ i i w ~ ~ l ~ e r c ,tlli.rcf<>i.r,-

stiflicicntiy csnct. '1'1 c :Iv~,r;r:.i,neigiii to b!, liiie,l, thi~reforo,I -

14 p o i i ~ ~ d a0x1 tllc +qu;ire i111.1:. 'I'ile tire nus st Ib:iri: t!lc iami' 
Icttgtl~as tile prol~osed-\v;il!,fur the same reason, aii<l:I, brc:i(ilh 
eriu'~l to the fo r~va idrnotion n f t l ~ eair  in i1 fiivcn ii;ne. TVi: 1i:ivc 
tlrut~eihrsto lift a ~veiglltoC 14 poanlii oii Llic srlitarc irtclr ovc>t 
:La~it i ; icco f  1,000 f'cct by  10  111i1es(>Z,800li 'c t) , nnil raihe it 01) 
1.S00 Sc1.t evc3~.yti!il~utc. 'Uo do tlris \re rvili assoltie tirat con: is 
etnpli~yt~d,:ind t!l:?t. as i t  is I>iirntin tlro xir, the r~.hol:,of its 11v:tl 
\ \ i l l  Ire ciSectiri-. l'lre mrchntticnl eilriiv:llcnt of :rood co;il is 
1.4,UUO,UCOf ~ o t - ~ o ~ i h i l sfor ci>.cli ponrtri of roni l i re~l .  \Ire li;r\-c,, 

8,800,~O:Itolls iii a diig, o r  ilearly 0,000,000 tons uf coil1 ~ F I 'day,  
to iticrcarc tho ~.aiuf;ill60 1x.r cctlt, at n cost, nt 10s.pcr toil, ot 
'.4.~oo,oon. 

" Of coursil illis is oltly a tlicoreticai i,sprri~iicttt,;iud ig t~ i~rc t .  
all the 1re;lt lost 1iy r;riliation and imperfect cotnbostiotr; but i t .  
scrrca to  gir(. some itlea ol' mlt;it is tlcccssnry to ills?i~rbthc 
course of nxtilrr, and ,  1thinli, slro\\,s lio\r. utterl).futilc any such 
attcnlpt \vould 11c,cve t~near tl1<8s u ; ~ ,~ v h e r etire ; i i~ 'ia rnoiht." 

I t  wo~tltlscem uiireason:tblc, hir. Itussell cuiiclaclcs, 
to Iio:le for (lie eco~lolriicalprorlnctioii of rain under 
ordii]a;y circumstances; allcl onr orlly cilaslce ~vould 
be to tnlic advantage of a time n,lien the atmosphere 
is in t l ie.coi~~lit ion unstable orc~~llect eilnilibriurn, 
wlierl a colil currelit overlies n n-nrm one. If under 
tlleae conditions \rre coulil set tlie Tvarill ctlrrent 11101.-
i ~ i pup~vards,and once fio~viligillto the colt1 on^, a 
con,irlerable qu:r.ritity oi' i.:iir~iniglit Pali: but tlli?, 
Pavornl~lecontlitioil scldonl exists i l l  ilature. 

MH. 11'. I{', D x s s r  si: l i : ~  publisl~ci!3n ill-r ecc~~ t ly  
rcstigation of t.lle rotation of c~rtai11spots 011 J11;jitel 
~vl l ic l~confil.:ns in :ircmarlial~lcdegree n theory a1 
really prol)ountietl that this planet reser~ihlest l ~ cSIUI 

in iiot oiily rot:llir!g in tliffcrent tilncs in dificreilt 
lnti(ndes, but in llavilig tile period of rotation of i l i  
e1~1lntori:rlregioii s l ~ o r t ~ rtllall that of r.cgioris in miti.. 
d!(a 1;~t i tu~l i~ .  forrnetiFrorn flie red spot wl~iclll ~ n s  s c ~  

conspicnous ail object oil tlii: lilsnet for i~earlyfi\.t? 

years, the followiiiq rotntiou~l)criotls :Ire i>l)tniiictl :rr 
cliffereilt ti~iies:-

! ! it. 9,'. .\. 
1880, 8ept. !?-1891,SI;~rcli17 . . . . 413 9 5 5  :iS.ii 
1 8 8 3 ,  J u l y  8-ISSL' ,  blareti 30 . . . . 640 1 9 53 3s." 
1882, drily ?U-1St1.3, X a y  ,1. . . . , 674 1 99 

55 ;j$1,1 
1883, Aug.  %3-1833, 1)ec. o . . . . i 251 , 25 3S.E 

I 

A gradncll leiigtlicrli~~yof tlie ljcriod is thus iricli.. 
cated. 011tile otlrer Ilaiici, fro111a wl~itespot 1ii1:i!. 

t l ~ ceririatoi' tlie follotvii~gtini(?sarc obtained :-
-.---.-- ~ - - ~ . - ~  -- . 

1880, Oct. 20-1Sdl. $opt. 30 
1 S t Y - 1 2 
186%:Dee. 23-1SS3, Xov. 23 

I A. ? I L  x. . . . . 1 822 !! 50 6.5 . . . . 1 l , O !  $1 50 8.h 
. . . . i N23 9 Bu 11.d 


