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In  such a condition as this, the desert-whirls 
may begin. I t  is clearly not necessary, in 
order to produce this resuht, that the vertical 
decrease of temperature should be as much as 
twenty degrees in three hundred feet, as in the 
case just assumed. In order to pass from 
the stable equilibri~~m, through the indifferent 
to the unstable equilibrium, it is sufficient, in dry 
air, that the vertical decrease should be greater 
than 1.6" in three hundred feet, or greater than 
one degree in one hundred and eighty-three feet. 
Moreover, it is important to notice, that, ac- 
cording to this theoretical explanation, the 
condition of indifferent equilibrium is passed 
before the surface-air is, as Franklin (1723) 
and Belt (1859) have said, specifically lighter 
than that above it. This would require a tem-
perature difference of at least 5.6" F. in three 
hundred feet. I t  is sufficient that the surface- 
air shall be potentially lighter, though ab-
solutely (before any motion takes place) 
hea~~ie r ,than the higher layers, as Reye first 
showed (1864) ; or, in other words, stable 
equilibrium is lost, and inclifferelit eyuillbrium 
reached, when the surface-air is just enough 
warmer than any layer above i t  to make up for 
the change of temperatures produced in equal- 
izing their densities. Any further excess of 
surface-warmth brings about theoretic unstable 
equilibrium. On the other hand, whirlwinds 
of decided activity will not be formed until the 
difference of temperature is much in excess of 
the narrow limits just given, the strength of the 
up-current increasing with its excess of warmth. 
Motion of the atmosphere caused by small dif- 
ferences of temperature would be very gentle, 
and would be percei~ed only in the boiling ' 
of the air, often seen in summer-time over the 
brow of a hill. 

I t  must be, then, the sun's heat, as was snp- 
posed, that destroys the normal stable equilibri- 
um of oar atmosphere ; and to a disturbance of 
this kind we  can refer more or less directly all 
storms, and. indeed, all winds that blow about 
the earth. Without the heat that is constantly 
showered down on us, me should soon gravi- 
tate into a lifeless condition of stable eqoilib- 
rium, chemical, organic, and physical, and there 
remain in endless dealh. Rut the sun zllows 
no such inactivity on its attendant planets : it 
keeps them alive and at work. 

(Tobe co,~tinued.) 

T H E  F R E N C f i  ECLIPSE ESPE.DITION. 
P. J. JANSSEN, the leader of the French expedition 

which visited Caroline Island to observe the solar 
eclipse of May 6, has made a report to the French 

acaden~y of sciences, which is published in full in the 
Uz~lletitl, hebdomndaire de 1'Association scietatifique, 
no. 181. I t  contains, first, an  interesting account 
of the voyage to Caroline Island, and a brief descrip- 
tion of the island, with the difficulties encountered i n  
landing the instruments; then follows a statement of 
the instrumental outfit and the plan of observations. 
The search for intra-mercurial planets was assigned 
to Messrs. Palisa and Trouvelot. Tire formerused an  
equatorial of 0.16 111. aperture, having a short focus 
and large field: the latter was provided with an equa- 
torial of the same size, which had a finder of 0.08 m. 
aperture, thus giving the observer two telescopes. 
The finder had a field of 4O.5,  and was used in exam- 
ining the region in the vicinity of the sun, while the  
larger instrument was intended to give the position 
of any strange object that  might be noted by means 
of its position-circles. I n  order to avoid the  neces- 
sity of reading the circles, an attachment was made 
to both right ascension and declination circles, by 
which fine marks could be made upon the circles and 

.' verniers by the observer's assistants, and the corre- 
sponding readings determined a t  leisure. The finder 
was also furnished with a reticule containing crose-
threads, and a position-circle for use i n  noting the 
appearance of the corona, to the drawing of which 
Mr. Trouvelot gave a portion of the time of the total 
phase. 

The search for intra-mercurial planets was also con- 
ducted by the aid of photographic apparatus, which 
Mr. Janssen thus describes : -

" A t  my order, Mr. Gautier had prepared an equa- 
torial mounting with an  hour-axis two metres long, 
carrying a strong and large platform, upon which were 
fastened the following photographic apparatus: a 
large camera having a lens of eight inches (0.21 m.), 
made by Darlot, giving a field of 20° to 2 5 O  (plate of 
0.40m. by 0.50m.), and designed for photographing 
tlie corona and the region about the sun with refer- 
ence to the stars there found ; a second camera, with 
a Darlot lens of six inchcs (0.16m.), giving a field of 
2(j0 to 35" (plate of 0.30m. by 0.40m.), for the same 
purpose; and a very fine apparatus by Steinheil, for 
studying the  corona. A second mounting carried, 
several carneras with lenses of four inches (0.10 m.), 
giving a great amount of light, and designed to deter- 
mine by very sensitive plates what are the limits of 
the corona, -an apparatus of great light-po~ver, the 
exposnre lasting during the whole of totality." 

For spectrum analysis the following :tpparatus was 
employed: '' a [reflecting1 telescope of 0.50 m. aper-
ture, having a very short focus (1GO m.), and supplied 
with a direct-vision spectroscope of ten prisms; the  
slit of the spectroscope could be placed at  different 
position-angles, and rapidly operled or closed, at tlie 
pleasure of the observer. An excellent finder, sup- 
plied with a reticule, was placed near the spectroscope, 
and distant from it by such an  amount, that, when 
one eye had fixed upon some point of the corona in  
the finder, the other coultl obtain the spectroscopic 
analysis of this point." There was also attached to  
this telescope a biquartz polariscope by Prazniowski, 
and a spectroscope for showing Respighi's rings. A 
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spare mirror of 0.40 m. diameter was carried as a 
reserve, but was not brought into use, as, by great 
care, the first mas kept uninjured, in spite of the fre- 
quent rains and the moisture of the climate. 

Mr. Janssen gives the follolving condensed report 
of hi3 own observations, drawn np  immediately after 
the  observations, in accordance with the plan by 
which all the observers of the party mere governed :-

"RIy observations were of two classes, - optical 
and photographic. The optical observations were 
principally designed to deterlnine wlletller the coronnl 
spectr~lm coirsists of a contiiruous spectrum as a 
baclrground ~ ~ i t h  bright lines, or if the Frau~lhofer 
lines exist there generally (ail investigation ~rlade 
especially x i th  regard to tile n,uestion of extra-solar 
cogmic s~tbstances). 111 1871 I had announced, that, 
besides the llyilrogerl lilies, I had established in the 
speclrum of tile corona the presence of the D line 
and of several others. 

"IIIthe present eclipso I proposed especially to  
solve this qaestion. By means of the optical arrange- 
ments above described, I have been able to deternline 
that the basis of t>lle coronal sl~ectrilrn is cornposed 
of the complete Fraunhofer spectrun~. The prin- 
cipal lines of the solar spectrnm, especially D, b, E, 
etc., were detected so surely that there can be no  
possible doubt of this fact. I recognized, perllaps, a 
l~u r~dredlines. 

( ( 1recogliizeil this composition of the spectrum, 
particularly in the lovrer or niosl brilliant portions of 
the corona, b11t not to an equal degree at the sarrie 

, distance frorn the moon's limb. The details of this 
will be given and discussed a t  a future time. 

I studied also the rings of Respighi. The rings 
did not appear unifor~n about tlle moon's limb, but 
presented peculiarities of which will be s t r ~ ~ c t u r e  
especially discussed in their relation to the question 
of the Fraunhofer lines. 

" I studied also polarizittion, but devoted to it ouly 
a few moments, using the excellent biquartz polari- 
scope of Prazrnowski. The polarlzatior~ was very 
well defined, aud possessed characteristics already 
recognized. 

"Before the observations, I made a preli~nir~ary 
examination of the corona with the naked eye, and 
- \ ~ ~ i t hall excellent telescope by Prazn~owsl;i. This 
examir~atio~lwas for the purpose of guiding me ill the 
subsequent observations. 
"All these studies -study of t?le shape, spec t r i~n~  

analysis, Respiglli's rings, polarization -were co111-
bined 1~4th the view of solving the question of cxtra-
solar cosmic substanc,e,s. We think that the discovery 
of the con~plete Fraunhofer spectrum in tllaf, of the 
corona considerably advances this question. 

'' Photogva,phy.-T ~ v ogreat instruments, contain- 
ing eight cauleras, had beell prepared for studying the 
question of intra-mercurial plaiiets, and that of the 
shape and extension of tlle corona. \Yitll regard to 
heavenly bodies in t11e vicinity of the sun, these pho- 
tographs will require a ; but,nii~lute exarninatio~~ 
with respect to the corona, it can be said tliat the great 
power of several of tlle lenses used [tliat of eight 
inches (0.211n.) and that of six inches (O.lGm.)], and 

also the length of exposure, permitted us to prove tha t  
the corona has all eslensiot~ very much greater than 
that shown by opticaliexarnination, either with the 
naked eye or in my telescope. 

"Several of our large photographs of the corona 
have great distinctness. They show important details 
of structure which ought to be discussed. The shape 
of the corona was absolutely fixed ililring the whole 
duratior~ of totality.'' 

The  reports of Xessrs. Taccliini, Palisa, aiicl Trou- 
veloL are not given, but are alluded to in the discus- 
sion of the resulls of the obser~ations,  whicli nes t  
follows. Mr. Janssen regaxcis it qilit,e iinprob:~ble tllat 
any intra-mercurial pliti~ets csist, on accouut of the 
negative test,irnoi~y given by JIr. Pnlisn, cornbincd 
with that  of Professor Holder1 of the .Li!~erican party. 
Mr. Tron~clot ' s  conclusion is 1e.s decisive, but the 
observer \Tished to re-examine the region of the sky 
before comirig to a final c o n c l ~ s i o n . ~  The anthor 
ailds, "When we collsider that tlic bucii~s discove~,ed 
by Professor TVatson in IS79 can be idelitifled, wiliiitl 
the liruits of error to which the  nictl~otl employed by 
that astrononler is liable, with two stars in 
we arrive at  tile conclusion that it is to-day estrenlely 
improbable that  there exist.s one or moi,e p1:~netal.y 
bodies of any inlportance bet~vcen ,\iercory and tllc 
sun. Our pl~otographi;, altliough not yet completely 
examined, seem to lead to the sarne conclusion." 

The duration of totality ~ v a s  found by Mr. Trohve- 
lot to be 5 n l  248.1, by Mr. Tacchini to be 5111 23s. 

On tlle snbject of tlle corona, Jir. Janssen thus 
writes :-

" Tile coronu. -Mr. Tacchini's report sllolvs that 
this skilful astrouorrior. luade rclnarkable observa-
tions at  Caroline Islantl. espcciaily with 1,egard to t ? ~ e  
analogy betbveeri tlie cor~~pnsi t io~ithe spectrilril of 
of certain pnrts of the corona alld the spectrunl of 
comets. I t  mas part of my plan to exarni~le tllis 
correspo~tdence,as is sllown by a note drawn up by 
me long before the eclipse, and which I read to my 
colleagues v h e n  we compared our respective reports. 
I t  is a matter ~vhich ought lo be verified with tlie 
greatest care in future eclipses. Ilonrever, I leave to 
Mr. Tacchi~ii the task of developing lljs observations. 

'' I t  will be seen frorn nly report, that the prir~cipal 
object of rny observations it as to decide one point of 
the composition of the spectrum of the corona which 

1 i l r .  Trouvvlot obser\.cd, nr,ar tile <:lo,qe of tot;llity, 2% st;rr 
n.Ilic11 he dehcribcs as 'bright ,  :lnd of 8. p ~ o n o ~ ~ l ~ c e dred color; ' 
but,  by sollie misuuderstaoilini:. its po8ition !!'anot recorded by 
the special attachoients to tbc circles above described. I t s  posi. 
t ion, t l~creforr ,cntlnot be derei.iltini,il, nor ilic iioistion of its iden. 
titicatlo11 be pos i t i~e ly  .ettlcii. 'I'lii. ob.icrver ziiinounces (ronzptes 
ppi,&n&s, Belit. 17) tllnt he ha8 re -ex i l in i~ l~d  tile region, anil jiirda 
,lo star of the corresponding nlagriilude : ~ n d  color in the vicinity 
of tllv approxiinate l~ositioii vliic11 Ire :ible to ;:s:aigti to it. 
c .  I\itllongli," lie adds, " tlic absence of ZL rcd star as bright as  
tll:,t wllicI~ I ot>sc~.~,ediii tbe eclipse secms gllitc natlir:illg to lead 
to tllc conclusion tlrat tlio body i n  cinestion is no other i1l:~n nu 
intra.ll~crcnri:~l c len ie~~ls ,pl;iiirt, 5et 11s tllc inost n i i c e ~ s ~ r y  sucli 
as t]lc poiition and ;L <lis1; or  a scrlsil~le pilase, are wanting in 
m y  observation, I tilink I ougbt lo s u s ~ ~ e l l d ,  fo1' tile 17reseiit, my 

upon the probable naturc of the body." 
r First pointed ont by Dr.  C .  11. 1'. ? L E C ~ Y . . ,Pctcrs ( / ~ s ~ ~ ' o I L .  

nos. '2253 and 2254). 
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has aim-ays seemed to me very important; viz., wheth- 
er the liglit of tlie corona contains an  important 
proportion of solar ligl~t. The result surpassed my 
expectation i11 this matter. The F r a n ~ ~ h o f e r  spec-
trum, so complete s s  I ~ ~ i t r ~ c s s e di t  at Caroline Island, 
proves, that, ~ ~ i t h o n t  denying t,hat a certain part is 
due to cliffraclion, thrre exists in the corona, and 
especially iii certain parts of tlie corona, an enormous 
cinn~llity of refl(,cted light; and as we knoxr, bcsides, 
tlia,t the c ~ ~ r o n a l  atil~ospliere is very t,hin, it inust be 
that  ill thesf: regions cosniic n~a t t e r  exists in tlic con- 
dition of solitl corpliscles, in ortlcr to explain this 
;rbnntlanci: of reflected solar light. 
" The more ~ v c  atlvnuc:e, tlie niore -ve perceive tlie 

coniples iiatur e of t l ~ e  regions ill the iiriinedia,te vicin- 
ity of the sun;  and it is o~rly by persistent ant1 very 
varietl obscrvi~tioris, anti ;i.n e:~liaustive disci~ssion of 
these oi)st:rvaLio:is, I11a.t tve (:all arrive at  an  esact 
lr~~owlcdge The ofof tlit~st? regioris. great eclipse 
1SS:3 has allo\rcd us to tnlio n step forvard. 
" Photo!jrnphy r?f the co;.on~c.-The r ~ s n l t  of the 

stuilic,~ of t11e pliotograi,lrx will be giien later; for 
they require a rsami~iation,  since they I,lio~~ougl~ 

~nonntain cliaiu wit11 reference to  its physical fea- 
tures, past arid present, and co~iscquently with refer- 
ence to  its geological history, so far as that  relates 
to later tertiary tinies; i.e., tllc period irumediatcly 
preceding tlie present tlistribution of seas, land, rivers, 
and lakes. I t  is not, however, n ~ y  intentioll to enter 
very deeply into the purtjly geological branell of the 
subject. 

The IIirnalayas, thc lligliest monntains in the 
world, comprise, strictly spcalcing, only the snowy 
iailge seen from the plains of India, bordering upon 
the course of the Ganges; bat  me might, I think, use 
the term in an  extentled sense, so as to include that  
~vliich !Ye may call the norlh-western Himalaya, 
north of the Pumjab, arid also tlie eastern IIimalaya, 
bordering 011 Assain. Tlie orogralplly of this moun- 
tain mass has Iieen recently ably handled by Messrs. 
Aleiilicott and Blanfortl ; and I follow t l le~n in all 
tlieir main divisions anti n o ~ ~ ~ c r i c l a t u ~ ~ e ,  arewhicli 
based u1io11 a t ho ro~~g l i  nnclerstauding of the roclcs of 
the country. Sorne line must be sclectec! vhere  tlie 
term 'Himalaya' unilst cease to be used, and this can- 
not be better defined than by the valley of the Indus 

record nlany most i~ltcrcsting phenomena. I ~vil l  from Attoek to Gl~n,ii. On tliis line we find tile great 
siiiiply say at, present, that thcse ~)liotogrtipl~s a To <,he mountains s l i o ~ ~ ~bending-rounil of all tlre ranges. 
corona more estenrlccl lhan tliat given by 4,elescopic 

examiniition, and tliat the l?l;~cnoi~;eiii~ii 
a]?l?earcil well 
defined mid steady diiring tile cii~ration of totality. 
" .Llcii?inozrs inle~isityof the c(i i*ol l ic.-- I had prc- 

pared a lilioton~t?tricmeasarc, hg l)l:otogr:iphy, of the 
I~uninoiis in tc~n~i iy  of the colon%. This experiment 
sliowetl tliat at  Carolii~cT<,lnrrcl il;c illumii~ation given 
by tlie corona tyns grcnt,cr I,linii tlrat of ?he full moon. 
r 1l l ie exact n~~i i i l i r rs  It sho111cl be will be givnri lalcr. 
noted, tlint this is tlre first time ili:tt 311exact tueasure 
of the Iu~niiioiis irite~isitg of this pllenon~erion Elas 
been niade." 

r 71he ronlainder of tho report gives an accoui~t of the 
return journey of the mc~nbcrs of tlie expedition. 
Tliey visited the volcano of Rilanea on the island of 
Hawaii, ant1 passed a night in tlie crat,er on the edge of 
the lava lake. Mr. Janssen ii~atle some experiments, 
whicli, lie st,:ttes, " show solne curio~is coincidences 
bctwren these volcanic l~henoniena and t,hose of the 
solar surface. I was able, also, to obtain the spectrum 
of tlie flari~es ~vliicli issue from the lava, aiicl to estab- 
lish in tlicm the presence of sodium, hydrogen, and 
the carburetted compoui~ds." TV. U. 

;\IYpretleeessor, Sir Iiicliard Teinple, selectell for 
the subject of his atlilress to this section last year, 
'The central plateau. of Asia.' Follo~1411g liim in a 
measure over some of tlie saine grouiiil, I have 
selected the mountain rcgion south of the  Central 
Asian highlands, viz., tlie IIi~nalagas, anil rriore par- 
ticularly the \~~csterri portion of that range, as the 
subject of this paper. I propose consideri~~g this 

Abstsact of at1 address by T,ieut.-Col. H. H. Go~~urr ; .Aus .  
TIIN, F.R.S., F.(i.S., B.R.G.S., etc., president of tlie aection of 
geogrnphy of the Dritisll acsoeiation. 

nortli of the Indns, on its east and west course, the 
narne ' Il in~alaya' shoulil cei.t;linly never be applied. 
For tliis north-a-est,, trans-111dos part of the Asian 
cliain me have the ~vt:ll-l~i~o~vn '3lustagl1,'soname 
far as the lieatl of tlie Ciilgit 7-:illey; tlie ' IIintlu 
Icush' b(:ing an excellellt term now in comtiion use 
for its extension to the Afglian country. 

The observations nintle by nlanjr of the assisLarits 
of the Inclian geological surrey, Inore especially by 
Stoliczlca, anil more recently by IAydrl;I;ei., in the 
I-Iiinalayas, combinetl wit11 tliose ~natle by 111yself in 
the same region, have, \\,he11 coiisiderril iri conju~ic- 
tion wit11 the aicertaineil strilte of the gt'a~litoicl or 
gneissic roclis, led me to separate tlie great Central 
Asian cliain into tlre following fivc priricipal divisions, 
with some minor sabcli\~isioirs :-
1. Tlre main or Central 14. Oui,cir or lower Him-

iLsian axis, Rx~enlun. i alaya. 
2. Trans-l1iniala~-a. ' 5. Snb-IIin~alaya. 
3. Hinlalaya. 

In our present ignoi.ance as to the composition of 
tlie cliaiii eastward from the Sutlej, we cannot at-
tempt to lay down there a ~ i y  axis-lines of original 
elevation; but tlie separat,ion of the l i~ i e  of highest 
pealis into one range, and the water-pnstil~g into 
another, is an acceptable solution of the physical fea- 
tures, as at l~reseiit lciiown, of this part of the chain. 
I lhii11<, lio~vever, tliat, w l~en  this grollricl is examined, 
i t  will resolve itself illto a series of parallel ridges, 
niore or less close7 and obliclue to the line of greatest 
altitude as defined by the line of high pealts, crossing 
diagonally even the unaiil clrai~iage-line of the Sanspu; 
just as we see the Lailali axis crossing the Indus near 
EIanl6, or the Pir 1';tujal that of tlie Jlielum. Sir 
Henry Strachey's conception of t,lie general structure 
was the soundest arid nlost scient,ific first propo~uldctl. 

.4 1nnnu:tl of th? geology of [ndin, 1879, p. 9. 


