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vessels is especially desired. Blank forms for meteorological 
observations, with instructions for taking the same, will be fur- 
nished upon application either by mail or in person to the Hy- 
drograper, United States Hydrographic Ofice, Navy Depart- 
ment, Washington, D. C., or to any one of the branch ofices. 

The charts mill be furnished free of charge to cooperating 
observers, irrespective of nationality. 

The charts contemplated in the above notice will be gladly 
welcomed by meteorologists, mho necessarily study the whole 
globe rather than any one small section. Of course they will 
a t  first be made up largely from the normal data already acces- 
sible, hut  after tt few years the accumulated publications of 
current data will constitute a very important and convenient 
adclition to our limited knowleclge of the Southern Hemis- 
phere. It is to be hoped that  the whole Sout,liern Henlisphere 
is to be included in the two ch&s entitled South Atlantic and 
South Pacific oceans. It certainly wonld be a great pity to 
omit the South Indian Ocean. 

A DAILY WEATHER MAP FOR THE NORTHERN AND 
SOUTHERN HEMISPHERES. 

I n  a recent letter from Sir John Eliot, Meteorological Re- 
porter to the government of Inclia am1 Director4:eneral of 
Indian Observatories, he says: 

MvIrtec )rcilcigg i.; a qiie5tic 1x1 of tlicwnodgnanlirs and aeroil-yvnnmics. 

possil~ility o r  a ilaily weather report  ant1 cliart o f  t h e  BI itihli Eiiipirr. 
It is qui te  in t h e  a i r  at present, bu t  I have alreatly conbulted the  gowrii- 
ment  o f  Intlia and the preseut aiitlioiities fully symp:tthizI~ and avril(l 
\,e prepared to (lo thc-ir share. Perllq\s if t h e  Unit(>(( States an(l Euglantl 
jt)ined hands in this,  it niiglit eveiitunlly letu1 tt) tlie nor111 map \%liich 
you suggest. 

THE METEOROLOGICAL OBSERVATORY AT SAN FER- 
NANDO, SPAIN. 

A letter of October 15, 1903, announces that by royal cle- 
Cree of August 20, Captain Fuenoy cle Azearote has been ap- 
pointed director of the Marine Institute and Olwervatory a t  
San Fernando, in tlie Province of Cadiz, Spain. This institu- 
tion was est,ablished in 1753 by King Iorge Juan. It was then 
located at Cacliz, but was transferred to Sail Fernando at the 
beginning of the 19th century. It is a t  present coiiductecl 
under the regulations laic1 clown in 1673. It publishes a nau- 
tical almanac for the use of Spanish iia+ptors, and a voliiine 
of astronomical, magnetic, ani1 nieteorologicnl ol)servations, 
and also examines the nautical instruments used by the 
Spanish Navy for the purpose of detecting errors. 

EDUOATION OF METEOROLOGISTS. 

The gradual development of nieteorology has for two hun- 
dred years been clue to the activity and faithfulness of in- 
numerable observers throughout the world and it has not 
been supposed that  the labor of reading instruinen ts and 
inaking weather records recpired anything but orcliiiary intel- 
ligence, good habits, and perseverance on the part of the ob- 
servers. Those who have tried to  penetrate the laws of 
atmospheric phenomena generally found the problenis too 
dificult and very few profouncl theories have, as yet, been 
accepted as satisfactory to the best students. A t  the present 
time, however, the so-called practical inan is being very hard 
pushed in order to keep abreast with the progress that  is be- 

ing made by a new race of investigators who are applying to 
the atmosphere the best that is now known relative to all the 
laws of physics and mechanics. It will no longer do to say 
that the practical man is ahead of the theoretical or that the 
college graduate is inferior to one who is not a collegian. 
Whatever advance may be made in the practical business oper- 
ations of the thirty or forty national weather bureaus now in 
existence; however mucli they may extend the telegraphic 
work, and the areas covered by the daily weather maps, or the 
accuracy and minuteness of the daily weather forecasts, yet, 
there will always be use for those who are delving deeper 
and searching further. There is a divine instinct that leads 
men to strive upward and forward in tlie realm of knowledge. 
We are contident that everything is go\-ernecl by law and that 
these laws are not beyond our knowleclge. Little by little we 
shall dissipate the ignorance around us; me shall unveil the 
arcaiia of the universe; we shallfind the work of the observer 
confirining our theories; we shall honor those leaders of science 
~ l i o s e  fancies have iiot led them astray in their efforts to (lis- 
cover the h\vs of nature. 

An article by Prof. Edwin G. Dexter, published not long 
since in the ‘‘ Popular Science Monthly,” shows very clearly 
that the high grade college gmtluates also attain a high grade 
in sulJseyuent practical life in the worlcl a t  large. He con- 
cludes ~ J Y  saying: 

The  s t a t ib t i (d  t3rialiw t h a t  t he  high griule iiiaii maiutaius his s ta tus  
in after lift,. ~ l i i ( 4 i  are 11 
o f  t he  htntihtit-a1 m t ~ t l i ~ i ~ l  
Iwlirf i i f  what + l i i i i i l i l  1 ~ .  
l i fe ,  i t  ih ),ut iiatural to ex 
o f  the  f l J r l l l I T  i5 Iwht fittwl for t l iv  latter. Were th i s  no t  SO we b ~ l O l l ~ c ~  
11r1 ) n ~ i i  u(’e t Iio prt*par:ttioii a failnrr. 

Mag we not add that if education is good for the business 
man i t  iiiay also be goocl for the meteorological observer. 
Shall we not make better observers in proportion as we study 
nieteorology iiiore thoroughly and learii to appreciate a11 the 
fine points t>hat have been lJrouglit out by centuries of records 
and studies :?’ Shall we not make better climatologists by hav- 
ing regard to the rules that govern tlie legitimate methocls of 
studying statistics, rules that are as rigid as the laws of cliaiice 
or the play of roulette or cards a t  the gaming table? Shall 
we not make better nieteorologists by familiarizing ourselves 
with the laws of pIiysic*s that pervade the whole atiuosphere. 
The winds and clouds, lieat and cold, rain, storm, am1 drought 
can not vary, except in obedience to the laws of nature. 

COOPERATION IN GOVERNMENT WORK IN SCIENCE. 

I n  its imie  of April 16,1903, Nature, Loncloii. prints in full 
the resolutions recently proiuulgated by the government of 
India, with the purl)ose of so directing tlie energies of the 
various t1ep:wtnwnts as to promote an effective cooperation 
and prevent useless cluplication in scientific work. 

Steps in this direction were taken six years ago, mheii the 
policy of the government in establishing clepartinelits of sci- 
entific rese:trcli was clearly set forth and the tlesirability of 
coordinnting the labors of the cliferent deliartments was 
pointed out. The broadening and clerelopinent of scientific 
work in pursuance of tlie po1ic.y then outlined has but served 
to emphasize the necessity of the cooperation suggestecl at 
that tiine. 

The wtirk of  iiiauy meniberb of the scitmtific h h f f  covers fiellls in which 
or cognate character are being indepen(leutly 
iiiistry we ha\ e w v ~ r a l  invehtigatorh following 
; in ecouoiui(. Iiotang t h w r  art’ two ileIiartmrntn 

worliiug i i i ~ l e ~ ~ ~ n d e i i t l y  o f  each other: in rconouiic eutoniology there tmre 
llerii two +pr th l i+ ts ,  each chitrgecl with iuve+tigatious similar to character. 

It is therefore proposed to appoint a board of scientific ad- 
T.isors, which will review and advise generally upoii the work 
of the depnrtinents. and mill endeavor, not only to effect such 
consolidation as may be expedient, but  also to direct the sci- 
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entific work of the government along practical lines. The 
board will consist of the hea& of ten scientific departments, 
‘6 together with such other scientific authorities ax may from 
time to time be inviteti by tlie government of India to  serve 
upon it.” The Secretary of Revenue and Agriculture, who is 
the oi5ci:il head of the clepartinents represented, will be es- 
officio president of the board. It is tlie function of this bocly 
to- 

Annually receix r and disciiw the proposnl~ o f  each drpartmrntal 
in regard to the progratnm 
where intercleliartineiital i 

r inr estigatimi iu tii~~lrparttiiriit. I n  c 
icrntion i.; uewssitry, it will rest witli 

mental c.sei:ntit I= control  or  rrspi>iihiliility. ntiil tlir Iirr(++i) iiiat)tId’r in 
which, ant1 tlir ngrni.y 11s which, nny rriluirt.tl iiifiirtiiatioti in t i i  l w  i.ii1- 

Iwtril o r  invt-stigation (aarrirtl iiut i i i n + t  Iir lrft to tlir I i t w l . :  o f  tlrr 111.- 

1)ariiieiits ~ ~ i u c ~ r r n r i l .  Thr I14)nrd will hiilitiiit a ~ ~ u n a l l j  111 t h i .  t l r i i l l l t * t l t  

grn(hra1 1)rogr;itiiiiie o f  rehritrvli wlii(.li \\ 111 riu1JoiIy t h c  1irliliti+nl+ o f  tlr- 
partniruttil hrails in so far as it+ hi11 

clrpartiilc~iith are to io )lwratih. 

This experiiueiit should be nlw~rved with great interest iii 
this couiitry. where a cliiplichation o f  worlr exists. iiot oiily l e  
tween different clqxirtineiits. but, iii soiiie c:ises. 1)etweeii dif- 
ferent bnre:iiis o f  the s:iiiie clepartiuent. Coiqwratioii or con- 
soliclatioii hiis a t  tiiiies bcwi sngcestetl. Pcrliaps the cliief 
obstacle lies iii tlie fwt, that nrlis itppiweiit,Iy itlriitic*:tl iuny 
be prosecwtecl for s11c.h tlifftwnt piirposes as to necehsitntc. ai1 
essential ditfereiice in tlie cletnils i )f their execution. Tliiis the 
(1ep:irtments of Agriculture, W:W, niitl Iiitrrior are all t h e e  
engqet l  in measuring the heights o f  rivers, lmt for difiereiit 
purposes, ani1 no one of the three could clelieiicl entirely for 
this work upon either o f  tlie others. Or again, the bureaus of 
statihtics, soils, weatlier. crops, irrigatioii :ire a11 interested in 
rainfdl, but tlie Weather Bureau :done is expected to gather 
ant1 publisli the precipitation dat8n. However. :ts each bureau 
needs a recortl of observations preparecl in the special manner 
best iittecl for use in its nwii stiitlies, it, woulcl seela \vis 
have a boaril representing there fire lmrenus devise some 
teui of work that  will liariiiniiize the mrinus reiluireiiients and 
save any unnecessary lnlwr. Some years ago siiuilar coni- 
mittees, represeiiting severnl ilr1)artiuents :iii(l l~ireaiis,  tlicl 
good work iii refereiice to seisinihngy and iiingiietisiii. re- 
spectively. Why inay not huitnble clepnrtiuental coiuiuittees 1)e 
iiiore frecpieiitly appointed a- occ.asioii arises ?’ The 1)onrcl of 
scientific :ulvisers for India a1q)oiiiteil 1)y tlir go\ eriii~r and 
council includes 10 persons, re1)reseuting every 1)raiic.h of gov- 
ernment work in applieJ science. 

in nue iIrpnrtnit*nt. a l i i 1  i ts  ow11 11r<) 

- 

AQUEOUS VAPOR LINES OF THE SOLAR SPECTRUM. 

A general inetliocl of cleteriniiiing the total qiiantity of mois- 
ture in the whole atniospliere or any large pnrtion of it has loiig 
been a clesicleratum in meteorology. I t  is prolm1)le that the 
colors of the sky are clue to tlie action of the mixture of 
gases and rapors; a comparatively few niolecules iiinke a 
a particle that  affects the transiiiittecl waves, both as to their 
intensity, their wave leiigtli, aiid their 1)lanes of vibration. 
Litrger g ro~ ips  of particles of moisture, snc*h as foriii mist aucl 
foK.:.. give rise to  the colored rings known as Klories n m l  an- 
thelia: larger groups form fog 1)on.s mid halos and the still 
larger raindrops forin rain1Jow.s. Our orcliiiary 1yschroioet- 
ric observations tell 11s of tlie teiiqion and ninonnt of atmos- 
pheric vapor, properly so cnlletl, bu t  nothing of tlie con- 
deiisecl moisture; they tell us of the r a l ~ n r  tlint is near ~ i h .  but 
iiot,hing of that  which is fnr away, an11 especially nnthiiiK of 
what is in the upper strata. Observations of sky color aiicl of 
the polarization of the blue skylight tell 11s of t,he presence 

of the smallest particles, but not much as to their absolute 
size or quantity. Quantitative measurements of the general 
intensity of the light or heat received from any source may be 
macle to tell us the siiin total of the ef€ects of absorption by 
gases vapors and of reflection or clisperxion by sinall par- 
ticles of water or (lust; hut they (lo not. separate the ef-fect of 
:tbsorption from that of reflection. Finally, qiinntitative nieas- 
urements of tlie intensity of special wave lengths, wheii ob- 
served visually. may give us the eEect of the absorption proper. 
Twenty years ago the observation of the cliirk band mas thought 
siilficieiit, but  we may also confine ourselves to the observation 
of specific inoisture lines in the spectrum, aiid they may he 01)- 
served either visually, lwloiiietrically, or photogrnp1iic:illy. The 
vihii;tl inethotl was cluite thoroughly carriecl out 1)y b h .  L. E. 
Jewell. of Jolins HI q~kiiis Uuiversity, iu 1S!)g and 1S93, and the 
rehults were puldishcv1 in \\’eather Ihireaii Bulletin No. 16. The 
1)oloiuetric iaethod has bee11 deve1q)eJ by Professor Langley 
niid lias giveu excellent results; :in ecliiii alelit tlierinoelectric 
inethotl lins 1)eeii clevelo1)ecl 1)y diigstroni. The photographic 
iiietlioil o f  recortliiifi tlie 1oc:ition mid inteiisity of the atmos- 
lher ic  liues iii tlie solar h1)ectniiii lins recently beeil deve1ol)ed 
1)y Prof. E. C’. Pickering, Director o f  tlie Harv:trd (’ollege Ob- 
serv:itory. This clepencls u1)on the nie:isureiueiit of the widtlis 
( as lieing syiioiiyiiions with the intenhit. 1 o f  the photog~mphs 
of  tlie tlark lilies iii the spectrimi, m d  is clesc-rilwcl in Circular 
No. 7 2  o f  that olwrvatory: the results o f  tlie first year’s work. 
are given iii voluiue 4s ( l!)o:i) o f  tlie dniiiils of t,lie ()I)servatory. 
To liegin with. photojir:il)lis o f  the spectrn o f  the siiii are tnkeii 
wlieii tlie latter is :it vnrious altitudes. Each liiie in tlie spec- 
trriiii his its wicltli iiiensured: soiiie o f  these :we fouiid tv gro~v 
Iiroacler and tlnrker iu proportion i ts  the stili htaiids nearer the 
horizon. These :we the atiuos1)heric liiieh, clue to nl)w)rpt,ion 
in the earth’s :ttiiivsl)llere. () them (10 iiot appre(*ial)ly vary, 
ani1 these are due to iilisorpticm in tlie siiii‘s ntiiiosphere. Sonie 
vary with the niiiouut o f  inoisture in the air nii(1 :ire clue to 
absor1)tiou by it. By coinparing the iiiteiisities 01’ witlths of 
nii :ttiiiosplieric liiie, :IS pliotogmpliecl wlieii t,lie sun is high 
nntl wheii it is ~ ( J w .  1% itli tlie correrpontling coiiilnitecl tliick- 
nesses o f  the layer of air, i t  a l ) l ~ e i ~ r ~  that there is an outt.ltaiic1- 
iug v:irintion, clue to tlie iiioisture in the air, nniiiely, according 
a.: i t  is dry or iiioist. Profe Pickerinfi collates the ob- 
serv:itivns nf  tlie atiiioqiheri oisture lilies, iianiely, Tvave 
leiigtlis (;3Gi.H, fX i :S . i ,  696.6, W W l ,  6293.2, 6:305.5, all of 
which are near the alph:t liiie. These were 1JhOtOgl’CtlJhed 011 

16 different p1:ttes 1)y Higq.: a t  altitutles varying froin 1” 
to 49‘. for which the p:lth i ) f  tlie 1)eain of lig,lit varied Le- 
tween lri a d  0.8. The intensity of the his clnik lines. ant1 es- 
pe(ainlly of  tlie average of all. increased htendily with the de- 
cre:ise iu the sun’s nltitucle. esce1)t only for tn  n c:tses where 
the atiiiosphere mas imusiidlg dry. Tlir cuiiiputatioii for low 
nlti tudes give very con:, tan t, resul ts f r( ,111 tliffere iit pho togra1)lis 
taken 1 )n different d:tys, :ind Profehsor Pickeriiifi conclucles: 

tl1nu 1 1 )  auy 4ltIl(*r i t+ > V I  1 l tYi1  

This conclubion is fully confiriuecl by the 1nl)nrivus work 
of A h .  Jewel1 :il)nve referred to. Possi1)ly tlie 1)olographic 
~ n e t h ~ d  i m y  yet siir1):Iss bnth tlie visunl aut1 tlie photogr:tpliic. 

It. tht~ri~f,)rc~. a l q w i r h  that tlie total tiioi\tiirr i i i  the nt iu  

SEICHES IN LAKE GARDA. 

Dr. J. Valeiitiii lias 1nil ilished in the Aiizeiger or eiirly 
ncitcs of the iiieiiioirs 1)reseiitetl to the L4c~dleiiiy of Scaienves iii 
Viciiiin, a preliiuiuary rq’ort on tlie l)erioclic* wriations, coiii- 
inonly know11 ns  seivlies, in the level of Lake (far(la, as observed 
nt  Rim. Tlie length of Lnke (hrc1.z. frnin Rila a t  the north 
to Deseiizano a t  tlie south, is al)out 53 kiloiueters; the iiiasi- 
iiiuin clepth of the lake is 346 iiieters; the mean cleptli is 136.1 
meters, and the altitucle above sea level is G5 meters. From 


