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portio& in harmonious relations wit11 each othel: 
Stntiniis. 
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CLIMATOLOGY OF COSTA RIGA. 
Coluluunicated by Mr. E. PITTIER, Director, Physical Geographic Iustitiite. H.lJV.iI1. 
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Notes on the iacnther.-On the Pacific slope, the rainfall was 
Violent and cold 

,.,,. ................... 
without exception much above the normal. 

mist ani1 rain, which greatly hindered the coffee picking. 
Ssn Jos6, pressure temperature and relative hninidity were 
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winds have been blowing almost continually, accompanied Ijy rw~~ljlit~n.. . . . . . . . . . . . . . . . . . .  
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FIG. 90.-Pressures at diflereut latitudes (Fcrrpl) ani1 altitudeh (Hlnwngi. 
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It is my purpose to work out the data for the temperate and 

and applicable to the North American Continent, along the 
lines here indicated. The attenipt, to  bring these laws of the 
general and the local circulations into a harmonious numerical 
scheme will require considerable labor, bu t  it is believed that 
i t  can be accomplished. The data contained in my reports, 
while apparently somewhat disconnected. are in reality all 
contributory to my solution of the problems of atmospheric 
circulations both of the earth and of the sun, together with 
the connections between them. It is proper to determine oare- 
fully the separate portions of the work, i. e., the  velocities and 
temperatures of the strata in  motion as dependent upon obser- 
vations, before trying to pu t  them together in a final synthesis. 
It is only necessary to  have in mind the general plnn of 
development, as here outlined, in order to keep the se re rd  

ANNUAL CLIMATOLOGICAL SUMMARY FOR HAWAII, 
the tropical zones now in the possession of the Weather Bureau R! E:. 1'. 1,1 r>ha hER. Teriitorial hIttrornli,yist. 
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The following is the rainfall for the year 1903 as gaged a t  the 
se\-eral stations of  the  Weather Bureau. The heaviest rainfall 
during the rear  was at Nahiku, Xlaui, at ail elevatioii of l(i00 
feet. The rainfall here was 319.80 iuches, or practically S(i.6 
feet. The nest  heaviest rainfall \vas a t  Puuohua, Hawaii, a t  
an eleration of 1050 feet, 344.20 inches, or upwardu of 20 feet. 

Least rainfall, U. S. Magnetic Station, Sisal, Onhn, Kl! )  inches. 
Approxiunte percentaxe o f  district rainfall as co1nparecl 

with noriiial: Hawaii, Hilo district, 100 per cent; Hamakua, 
110; I<ohala, !M; Wnimea, 86; Iiona, 95; Kau. 6 2 ;  Puna, 8:) ;  
island of Maui, 130; island of Oahu. H ~ i i o l i ~ l ~ i  district, 72; 
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markable scarcity of rain in contrast with the diluyial &o\yers ~ i i : i k v a  I L ~ U V I I . .  . . . . . . . . . . . . . .  
~ ' l l l l l ~ l l z  Rano.ll . . . . . . . . . . . . . .  of December, 1903. 
Ilolunl , ,a ,  

E-W., intensit,y 11, duration 6 seconds; G h  35" 1). IU., tremors, li~.:d:~kekiin. . . . . . . . . . . . . . . . . .  
Nul>< I< '1 I I  1 1 ,  . . . . . . . . . . . . . . . . . . .  

apparently E-IT., intensity I, duration 3 seconds. January H , ~ , , ~ , ~ ~ I ~ ~  . . . . . . . . . . . . . . . . . . .  

K : I I ~ ~ ~ ~ ~ ~  ~ : ~ ~ d ~ l . .  . . . . . . . . . . . .  

Xdes  on enI.t~~'3"nXrs.-January 14, ah 37" a. in., slight sliock 

15, 3h 51" p. m.,very slight shock E-IT., intensity I, duration4 Z1'll,lJr'l"n . . . . . . . . . . . . . . . . . .  K.41, hl'. 

seconds; 4" 45" p. m., tremors. Jaauary l G ,  G h  59" p. IU., st,rong 
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duration 10 seconds. 
E-W., intensity 11, cluration 4 seconds. 

January 24, lh 4G" a. in., slight shook TV:li,np:te RRIWII  . . . . . . . . . . . . . .  
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Summary of obaervationa at the Weather Bureau rrtatiun, HO~OLL~U,  Hawaii, for 19@3. 
Latitude 21° 18' north. Longitude 1 5 7 O  5W west. Ground above uea, 43 feet. Thermometer above grouud. 9; barometer 7 feet. Rain gage above prrooud. 1 foot. Exposure southwest. 

~ 

I I Huiuidity means. IDirectiuu of wiudl$ 
1 Precipitatiuu. 1 Temperat ore. Barometer. 

I l l  

~ _ -  -~ 

Janiiarv. .  4.05 3.10 12 
Fel,ru<ry. 5.86 5.48 12 
March . .. . 1.03 3. i l j  9 
April . _ _ _ .  2.35 2.90 25 
M:ry ... .. . 1.86 2.68 25 
June _..... 1.36 1.52 15 
July ...... 2.08 1. , 2  22 

Hepteniber 5.74 1.98 19 
4 ktuber.. . 2.1'1 2. '16 17 
Noreiiiber 2.26 5. 15 11; 
December. 1.44 3.92 11 

August ... 2.49 1.97 24 

Tear. . . . 32.68'36 95'907 117 

_- 
5 14 
6 15 

0 ?U 
0 24 
0 Sfi 
1 29 
0 29 
0 26 
0 ?2 
0 l i  
0 16 
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Temperature mean = (6 + 2 + ! I )  f 3. 
Pressure corrected fur teiuperature sui1 reduced tu sra level. a u i l  t h e  gravity cobrrcctiuii -.U6. :ipplied. 
Directiou of wiud. 

Obsrrvntiunu are taktxu io  stnudard tiine (if 157" XJ' w r s t  <~Cti~'reiiwivli. 
hlrau = (!I + 81 + 2. 

Each qimlraut iucludes tlir c:rrrliu:rl pviiit lo the right d~f i t ,  i. e . ,  NE. includes I.:., c k .  E'IJ~CC of wind, lleaiifort scalr, null diiriug daylight.. 

JULIUS R. FREDERICK. 

Julius R. Frederick was born a t  Dayton, Ohio. July 31,lS53, 
Thirteen years later he entered service as a messenger in 
Chicago, and within six years he became, successively, a brake- 
man, fireman, and engineer in the einploy of the Peniisglvania 
Railroad, and remained in  the last-aamecl position until 1874, 
when, as a participant in the great strike, he left the coin- 
pany's service, although offered a life position to remain. He 
enlisted in the Army September 11, 1S7G, ancl served through 
the Sioux and Nez Peroes wars. His superior physique and 
the good judgment and courage displayed bg him in those 
war8 doubtless 1ironq)tecl his assignment to  the Lady Frankliii 
Bay Expedition in April, 1881. The story of that  unfortunate 
voyage bears frequent mention of Frederick's name in words 
of praise, admiration, anil gratitude. A single incident, taken 
from the oficial report, will perhaps best illustrate his clixrnc- 
ter. While a t  Camp Clay, on the last fearful days of thnt 
expedition, it was thought necessary to  make an effort to 
recover 100 pounds of beef left a t  Brtirds Inlet  the gear be- 
fore. For  this service Frederick and another member of the 
expeditionary force volunteered, Lieutenant Ctreely conseiitiiig 
reluctantly, fearing fatal results to  the inen in their enfeebled 
condition. Tlieg set  out  on the 6th of April, and. after encoun- 
tering severe storms, reached their destination only to find no 
trace of the beef. Sadly clisnppointecl, but, courageously. they 
set out on their return. I n  a short time his coinpanioii began 
to fail, anil soon died in  Freclerick's arms. After burying hiiii 

as best lie could, Frederick resumecl his journey to camp. He 
tia>s a t  this time lie felt more like remaining to perish by the 
side of his companion than like making another effort; but  the 
tliouglit of  those who would be sent vut to find him if he did 
not return spurred him to continued exertions, ani1 he reacliecl 

Firiltsiick ilihtinjinisticd l i i i i i  If in tliih disastrcnis jourliey, and brought 
in the entire I t m i l  Iiniili~rl out I thix two, and. rrnlarkable to Gay, dit1 his 

OU tiit. agmity rittilbii o f  f i  I I I C V ~  t)f n l w t  nnil ti onnces of bread, not 
nji l i i ~ i i ~ ~ ~ l f  o f  the allllitional increase aothorized in caseof estraordi- 

nai y circirni~tnnce~. 
Among other encomiums froiii his commanding officer, is 

the following : 
His cstreiilely \ ELlUitblI3 sen  iceh as 0118 of the supporting party to  the 

'6 FiirLlie+t North ", as engiiierr at tlie critical lioint of  our retreat, as 
rritdtl \\litter, anal a< hunter and general worker in the 
Iring, all sliowetl tllr +tanip of 110 ordinary man. 

Frederick entered the ineteorological branch of the Signal 
C'orps bngnst  1, lSS4, by transfer from the line of the Army, 
and, bg an act of C'ongress, ap1)roved June 21,1902, was placecl 
on the retired list of the Army as a first-clas sergeant, Signal 
C o q w  

After his transfer he was first detailecl for special duty a t  
Portsmouth, N. H., and afterw.nrcls a t  Washington, D. C'., ancl 
on the 9th day of February, 1885, he w:ts assigned as assistant 
a t  Inclinnapolis, h l . ,  15 liere he reniained in the Signal and 
Weather Bureau S e n  ices uiitil the time of his death, January 
6, 1!)04. enjoying the respect and esteein of all who knew 
him.-D. J. (! 

canip on the 13th. 

NOTES AND EXTRACTS. 
METEOROLOGY IN SERVIA. 

The meteorological service of Servia was organized by Prof. 
Milan Neclelkovitcli, and hits been maintained by his perhonal 
efforts since lW7, when the observatory was founded a t  Bel- 
grade. Step by step he has aclded stations of the secoiid order, 
until now there are 18 of these, 4 of which are fiirnislieJ n i t h  
self-registering apparatus for pressure, temperature, and rain. 
There are also 44 stations of tlie third class, am1 117 of the 
fourth. The annual appropriation for expenses is 10,000 francs 
for the salaries of observers and necessary expenses a t  the 
central observatory and the other stations; 2000 francs for tlie 
printing of the monthly bulletin; 3000 or 4000 francs for those 
primary schools tha t  maintain meteorological stations; 10,000 
or 12,000 francs for the various local governments ( correspond- 
ing to our counties ancl cities) to  defray their expenses in tlie 
matter of meteorology. The regular publications of the cen- 

tral  observatory are the moiitlily bulletins arid the annual 
volumes. The bulletin gives. in that  detail which is clemanclecl 
bg modern climatology, all monthly clittn relative to the atmos- 
phere, not only the pressure, moisture, temperature, cloudi- 
ness, mind, and rain, bu t  also in iuany cases tlie records of the 
heliograph and tlie actinometer, and especially the tempera- 
ture of the soil a t  various depths benentli tlie surface, 24 
in all, froiii 0.01 meter (0.4 inch) down to 24 meters ('is feet). 
This is undoubtedly the innst iinportant series o f  soil teiiipera- 
tures ever yet undertaken, and arraiigeinents slioulcl be made 
for keeping it up inclefinitely for as maiiy years as possible. 
M7e ought, however, to add that  as a check against the uncer- 
tainties of deep thermometers, it is very desirable that electric 
theriuometers, more especially the thermoplione of Warren 
aiicl TS'hipple, he established a t  several ditfereiit depths and 
read simultaneously with the Lainoiit niercurials. 

The Arago-Davy actinometer, or bright bulb and black bu 


