
S C I E N C E .  


moretl froin tlin other llalf of  tile plate. Tlie 
tclcscope ~ v a s  now so placctl that, t l ~ e  sun slroultl i)c 
Iiitlilcil I~cliind :L paper disk, fixed at  abont twc:nty 
feet (list,arrt. h tlinplrragri~ of one cerrtinictcr ;lpcr- 
tnrc was placed in front of tlie lens, a1111 an  exposnre 
of four scconcls given to Llie sky. 011 development, 
half of tlrc plate, except wllere cut by l l ~ e  irnage 
of tilo dislc, was fonntl unifornrly darlicnt.ct. On t l ~ e  
otliei. lr:~If were four itnages of t,lic sun, t ~ v o  of 
\vliit:h were liglitcr, a l ~ d  one darker, tlia~r the sky. 
rI > Ire t,llird irriagc of cligllt secontls exposure was of 
exactly tlie same tlarkrress as t11e sky; ailtl il, was 
accor.tlingly shown, tlint, since the tiinl)hragni used 
wit11 tlie slry was about four Il~ousand lirncs l ;~r@er,  
the sun W:LS about two tirlics as bright,t l~o~~sanc l  
plrotograpl~ically,as the sky in its irr~~uocliatc vieill-
itg. i\ lruinber of plates wcre l,:tlci:~r or1 differelit, 
(lays, \\;lien thc? sky scernctl l~erfectly clcar, aircl tlre 
reurilts iridiczitetl illzit tlre 111nnbt.r v:rrietl ill gcr~eral 
bct~vt:eii a tho1is:lnd :trid f o ~ i r  tl~ous:trid. Owing 
to tlie diffra~t~io~r producetl I)y tlle smitll tlial~hragrri 
used in pllotograplliig tlic snn, whicli renclcretl t,he 
iri~age1.6 t i ~ r ~ e slarger tl12ru it really SIIOLIL~be, all 
tl~c'sc lignres n ~ n s t  be multiplied 1)y 1.6. 

(:ornparisoxis were then n ~ a d c  i r i  :L sin1il:~r rnitririer 
between the sky neitr tllc SIITI, and tho full ninon, t.he 
lattt'i. t:rlien wit.11 the full aperture of the lorrs, 3.ii.i 
ccrrtinli:ters, itnil tbe former wit11 an  apcrtIl1,e of .204 
ceirtirneter. Unrler tliese circml~stai>ccs, will1 es-
I K ) S I I ~ ~ Sof fifteen scconcls, t.hc nloon :rritl sky tlark- 
er~t:tl tlre plate to aluont a11 c?qual arno.inrt. 'Plrt? 
re-rrlt o f  it i i~unbcr of esperinicnts indicatctl th~lt, tho 
slcy in tilt: irnrnediatc vicittily of tllc snn was of' ai,ont 
four Irrrrldred tirncs the inlri~rsie brilliancy of tho 
1'1111 rrroorl. The ratio of the sliy to tlie surr on tliis 
s;trne (lay mas fifteen hrurdre~l, so that, the light of 
tire moor1 was to tllnt of t,lle snn as oirc to six llrrn- 
clretl t1ionx;nltl. Iri some experiments wliicli I made 
in IS70,' I fo~ultl tirc visrlal rat>io was one to t,lirce 
ll~ulilrctl alill fiCt,y tlrousnntl. 011accontlt, of the es- 
t r ~ ~ ~ ~ i c  it was to be expect,ctl t11:~t I11rrei1es.i of tile SILII, 
t,llc liliotogr~irpllic ratio shoulcl bc sorrlcwllat Ilighcr 
tll:nl tllc visual one. 

I nest  tric:d cornparilig ttircctly the light of t l ~ csurr 
:rir(l Inoolr ou t,h(. s;Lilre plate, in ordcr, if possible, to 
gctt a clleclr oil rny resrrlts. Tlre resalts, l~owcver, 
~vt:re rinsatisfCt.ctory, tlie ratio colnirry orit as 1 to 
:IOO,OOO, or only one-half tlie former anlon~lt. Oming 
to the tlifiic.iilties of the experiment, tliis discrepancy 
rnay very well be rt?fcrrecl to ir~accnracics of llrc plio- 
t,ograpl~ic piale, ant1 clrarigi~s irr tlie sun's ant1 moon's 
light tlrrring llrc coirrse vf tllc cxpcrirncnts. I n  all 
the resnlts with ragart1 to the sun, it irlust be rernem- 
1)el.ecl llrat tlie figr~res must he rlrultiplietl l)y 1.6, on 
accorint of di1'Frctc:tion. 'rlre two r:~tios, tlicn, of tlic 
light of t l ~ crnoou to tliat of tlle sun, st;lnd as 1to O(i0,-
000, : L I I ~1to4S0,000; and of these, I tbirilc, in cotrnec-
tion witlr nly visr~al result, the former is tirc more 
col.rrct figure. 'i'lic rnoon :rt tlle t,irne of t,hcse 
ob.,ervatio~ls, J i~r ie  26, 13 x.,11:td an  altitntle of 2g0, 
wlle~i tllc uttnospheric ahsorptiori woulcl a111orurt to 

1 P?,ocrsrlin,fls Ihc lntcricr~nrrcadrn?y o f  ~ir tsrind h.cienci,s, 
ISXO, p. 216. 

a h o ~ ~ t  hlakirrg this corrc,ction, me twenty per cez1t.l 
have the ghologmphic ratio of the inoori to t l ~ c  snn, 
as 1to 760,000, or about twice as great as that to tlre 
eye. This is, of course, only an approsinlate r e s ~ ~ l t ,  
as orlly very few observations were made, and as it, 
was el~t~irely our inclniry-. onlsidc the conrse of 


Iit:t.urnir~g, t , l~ r~ r ,  
to o lu  original snbject,, cite fount1 
the sky 1rc:Lr tile sllll 400 1.i111cs its briglit :LS the frlll 
nioorr. Corrrcl,irig for atrrlospbcric al~sorptioir, tliis 
figure i)econlcs 220 times. U i ~ twe fonrld before, tliat 
in order to tletect tbc conlrast bct\vecn a. coi.on:ll I ' ; I ~  
and a ricigl~hori~tg rotrift, tll(: light, of tlli? sky rrirrst 
cxceetl that of tl~c! fit11 ~rioun. It t,he~,eforc sevlns 
t,l~atcvcn in the clearest weatlrcr tile rcllectctl ligllt 
of tlre atmlosphcre is 000 tir~rcs loo st,ro11g to ol)tairi 
tilt, f :~int ,es~ visible irnage of the true coro~lal rnys. 


Iri  co~~ncctiori
wit11 tllt:se esperinierlts, I took a f t w  

pliotographs of tllc? stln wi tli niy itnproved :~l)l~alnt,ns. 
111ordcr to still further dimiirisll tlre reflccl.ion of tlic 
light fro111 the surfaces of the lens, I so l3laccd t , l~e  
telesco1)o that the su11 was a1111ost eorr~plntcly I1idc1t:rr 
beliirid t,l~c lrigli steeple of a neigltbo~.ing churcll. A 
vast irnp~.overnc:nt in the r e s~~ l ( , s  mas a t  once obtn,irlcd. 
Tho slrn stood orrt sliarlpiy clefinetl on a perfectly 
~ i ~ r i f o r ~ u  of blue sky. I)~~ckyro~rrrtl 'I'lrcrc was not tlre 
sliglitest trace of a fringe either wlrcrc the st.ecplc 
crossctl t,he disk, or wlrcrc the sky carue in coiitnct 
with t,lin solar lirrrb. The tiny was be:tid.ifnlly clear, 
ni:(l at six i r r  tile nft,ernoon sornc tilore phol.ograp11s 
mere t;~lieir; lurit now, ;sltlronylr the steeple was as 
cle:rr as cvcr, all :tr.o~urtl Llio lirnl) o f  1.11~ appcaretls ~ u l  
t.lic atlnospllc?ric ilalo, cxt,rndirrg olit in :ti1 dircctioiis, 
:~titl gr,:~do:~lly growir~g f;\int,cr as it rccetlect Pronl tile 
srni. Wc may, tlrercforct, in qe~icral, s;iy, tlii~t, wit11 
l~roperly co~~st,rncterl aljparxlr~s, i t 1  perfectly clcar 
wei~tllcr, no Iralo ~vhatevcr appears :t,rourrcl tllc snn. 
Lt is orily i r i  slightly liazy wratlrcr, or 21s the s ~ u l  ap- 
l~roilclres the l~orizoir, tllat the apljeiirances arc pro- 
tlrrccd which liavc been elsewhere describccl. 

111 brief, tllc rcs111t of iny rcseilrchcs wonlcl seem 
to indici~te,lo; t11:~twithorit a total c:elipse i t  o~rglrt 
t.o be itr~posaihle to pliot.ograpli the solar corona, 'lo; 
Irirving t.ried, I Ilnve failcti to pliotograplr t,l~e coron;t, 
brrt 1i:ivc o\)tai~letl ille rcsil l~ \vlricll i l~corg  irliiicatcltl. 

IVX. IT. I'I~:I<EI:IXG. 

DR. I~ARI, lias r e c ~ n t l j ~  vox STI~;INF:N inailc a lnost 
interesting reporl of 11is nsplorations in tlic Uatto 
Grosso,- tho irrirlrense region, more tllan four tinics as 
large as France, wlliclr occupies a large part of ce~rtral 
aird western 13mzil, atid is 11artlly k i ~ o n ~ n  lo gcogra-
pliers except in tlle rrlost imperfect inailrier. I t  is 
tlividcd by great, rivers, of which t l ~ e  Maclc?irn, tlie 
Tapajos, tllc Sirrgu, the Aragnaya, f~nil t,he 'i'ocan- 
tiris llorv nortliwartl, arid tlre Paragt1;ty i l ~ ~ m s  soatli-
ward. I t  is waterecl by iiinlrmcrable streanrs wllicll 
unite ~vil.11 t,l~t:sc rivers, along wllosc banlis live tllou- 
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sands of the most primitive huinan beings. Steaiu-
navigation exists on the Tapajos and Tocantiiis, and 
a railway is constrncting along tlie ba~ilrs of the 
31adeira. The S i i ~ g n  is, Iion.ever, alniost mil<nonn. 
Previous explorers linve not reached beyorid 4O sonth 
Iatitiitle, beyond which mere supposed to be fierce 
tribes of cannibal?. Tlie pi,iiiiiti\-e inhnbitants of 
Brazil, retiring before tlie whites, were supposed to 
Ii:~ve concentrated tl~ernselves here as ill a 1:tst strong- 
11oltl. Bctnreeii Piraiillaquara and Paraiiatiliga t>he 
river nras absolutely unkno~vn; and tlie existence of a 
water-may fur trade lo Para is a matter of the utmost 
iiiiportancc to the iiihabitarits of the Matto Grosso, 
n o v  confined for coiilmercial purposes to the Para-
gnay. 

The first part of tlie journey was made by land, niid 
tile latter part on the rlver. Tlie military force corn- 
iiianderl by Paula Caslro worked ~v i th  tlie civilians in 
perlect accord. Tllcy left Cayaha 3Iay 26, paisirig 
through the region of tlie IZaicairis (partially civilized 
and friendly Indians), mid after soriie tlel:~ys, caused 
by tlie fact t l ~ a t  the real distar~ce was one-half greater 
tlian shown on tlie nlaps, they crossed tlie l'arana- 
tinga July .j, 1884,entering the u~riBno\vn region, mid 
travelling ~vest~vartl. Tlie plain is a vast desert mith 
an  altit~lile of some twelve Iiundred feet,, above which 
rise dui~es  of red sand :ind clecomposeil gravel to a 
further beight of fioirr tn-o hundred to three Ii~iritlrecl 
feet. The water 71-;1s good, tlie grass very tall, bat  
trees scarce and low, tlie vegetation being chiefly near 
the streams. Tapir ant1 deer vere  seen, and a few 
birds, bnt tlie failria is scar~ty, At mid-day tlie tem-
perature was SO0 P., bnt rluriiig the niglit it fell to 420, 
and the party fouuiid great difficulty in obtaining gmne 
eiioagh for food. Twenty leagues east from Pararia- 
tiriga they fo~u~cl  a river w11icl1 they tlecicied must be 
the Xingu. Xalring bark calroes, tliey began to 
descend it, meeting great diflicnltics: tlie rioer seerned 
to contain more r o l l i ~ ~ g  than water. s t o ~ i ~ s  I n  nine- 
teen days, ~vheii tliey met tlie fimt Inclians, they had 
passed itlore tlian a h ~ ~ i ~ d r c d  r:~pitls and four cataritcts, 
of \vhich one was fifteen feet high. Seven canoes 
were destroyed or wreclied: only six remained. Their 
provisions were alniost rshansted, their clotl~ing 
in rags, sl~oes worn out, and the ruen ilepressed by 
Malariapncl tlie labor of frequent portages, n~lieii 
everthing had to be carried on their slionltlei,~ 
around rapitls. Aug. 30 they arrived a t  the month 

the Batori, anil hittl reitclied more level country. 
Here tliree large rivers unite to form the Siiigu, 
which is aboat a clilartcr of a mile ~ i i l e .  Xl~rnerous 
distinct tribes are located in this \.iciiiity, :dl in about 
the sanle stage of cnlture. Surprised by tile advent 
of tlie xvhites, they offered no hostilities, thoirgh fierce 
and untametl. Tliey klie~v notliing of fire-arms. 
The reflection o f  the s l ~ n  by a mirror alnrined them. 
One b~zncl of Snyas proposecl a joint espcviition 
against the Tr~unais,  with mhon~ they Tvere at nlar. 
Tlie T1.urr1ais live in villages of high ronnd huts, 
several families ill each. Tliey cultivate ~nanioc, 
n~nize, potaloes, mlcl cotton, smoke ~vilil tobacco, bnt 
(lo ~ i o t  liriow the banana. They do not hunt much, 
brlt slloot fish with arroms, a ~ ~ d  the111 in pools. net 

They have no spears, but Itill ~viltl animals ~ v i t h  bow 
and arrom. They regard i l ~ e  flesh of the capybara ns 
a delicacy, but do not eat that  of tlie tapir or deer. 
1Ion:reys are eaten, their flesh dried and srnolietl for 
future use. They were n~ucl i  afraid of tlie (logs with 
tile expedition: only one tribe had a name for this 
animal. The men go iialied; they wear, however, 
strings of ornaments, teeth, sllclls, or rir~ts arowld 
the iieclr and ~vaist ,  and a sort of cotton ribbon on 
the arms and legs. Tlie mori~eii of rnost tribes wear 
a c lo~i t  nlade of palni bark n~liich co~llci he put in 
a matcli-box. Tlie Suya moirleri near  absolutely 
nothing, although tliey lrnom how to weave cottoit 
hammoclis, arid rnalie a sort of cortlage of vegetable 
'lire. 'l'licy do not litio\v rrietals: all their tools are 
of bone a i ~ d  stol~c. Enttons were extremely desi~.etl. 
Steiiien tliought that with agross of bllttoils lie conld 
have bought a house, field, food, arid reveral ~ ~ i v e s .  
Tliey are well proportionetl. They praclise tl?c ton- 
snre, sllaving the crown with a very hard, sharp leaf 
resembliiig grass. Tliey wear two feathers ill their 
ears, and a diadeni of feathers or straw. They play 
tile native flute agreeably, and are font1 of ~ i~ns i c .  
7'hey ornninent lliemselves at their feasts with l~ijons 
made of cotton or straw, or carvings of moot1 repre- 
senting birds. I n  the honses are liung figures of 
aliimals coarsely plaited of straw, with some artistic 
merit. The  Suyas, of ~vhom only about a Iiluidretl 
ant1 twenty mere seen, are the terror of the otlier 
tribes. Tliey are of greater stature, thougl~ abso- 
Intcly n~uie,  and wear ;t labret ill the lower lip, an& 
straw ornalneuts in tlie ears which reach to tlie 
shoulder. They cut the hair ill fror~l,, and leare it 
long behind. Tlieg malie baslrets, harnpers, a i d  
boxes of straw, a r ~ d  very perfect carvings of birds il l  

mood. Their flute 11:~s three pipes of gi.nc11~ated size. 
'Pliry fight ~vitll Ilea\-y clubs ornamentetl ~vitli inlaid 
shell. 

After leaving these people, another series of tlif- 
ficnlt rapitls v a s  encouiltered. T l ~ e  party were re-
tlucctl to seoere str:tits. ve re  obliged to li\-e on fish, 
t v o  pulnas vhich  lvere 1;illed served as :I de1icac:-, 
fever prerraiied arnong theill, arid their clotllir~g mas 
al~nost gone. Eelom the rapids they e n c o u ~ ~ t e r c ~ l  a 
frielldly tribe, the y ~ u r ~ ~ m a s ,  who were entirely igno- 
rant of the people farther up the stream. These 111- 
d ia~is  sold tiler11 new canoes, and furnished giiitles. 
S t  last, oil the 13th of October, the weary explorers 
reached Piranhaquara, the first ontpost of civilizatio~i, 
alrnost naked and eshaustecl, but ~vitlioat the loss of 
a single 111ai1. 

Tliey llad ilemonstratecl tlie inutility of tlie Xiiigii 
as a trade route, ba t  they obtained riiost valit;tbie 
geograpliical mltl other scientific data in tlieii tmc-
erse of the unknon-n region. 

TIIIG great mork of Gen. Tillo on terrestrial ma,--
netisin in E ~ ~ r o p e a n  has jnst been pnlrlishecl l i i~ssia,  
by the St, Petersburg acatlelny of sciences. All pre- 
vious i~ivestigittioris have 11ec.n 1:~id ~ ~ n d c r  coiitribu-


