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REPORT OF THE CHIEF OF THE WEATHER BUREAU. 

U. S. DEPARTXENT OF AGRICULTURE, 
CENTRAL OFFICE OF THE WEATHER BUREAU, 

Washington, 1). 0,  August  90, 1906'. 
SIR:, I have the honor to submit a report of the operations of the 

weather Bureau during the fiscal year that ended June 30, 1906. 
WILLIS 11. MOORE, 

C'hz'ef of IITeathev Bumau. 
Ron. JAnms WILSON, 8ecwtary. 

OPERATIONS O F  THE YEAR. 

FORECASTS AND WARNINGS. 

Weather forecasts for thirty-six and forty-eight hours in advance 
have been mado daily thruout the year for each St?te,nnd Terri- 
tory, and special waimings of gales on the seacoasts, Gulf and Great 
Lakes, and of cold waves, frost, heavy snows, floods, etc., have been 
lWed  when the advices were calculated to benefit commercial and 
agricultural interests. The North Atlantic and West Indian storm- 
warning service was continued, and forecasts fqr the first two days 
out for stoaniers bouncl for European ports were issued daily a t  8 a. n1. 
and.8 p. in. 

The nlateriul necessary in the forecast and warning service has been 
gatliered twice dailv by telegra h and cable from aboqt 160 stgbtions 
in the United State;, I!] in Canala, and about 20 in the lslands of the 
Atlantic and on the western coast of Europe; in all, about 200 reports 
have been received in the morning and :L lesser nuniber in the evening. 
Eight forecast centers have been maintained, one each in Washington, 
0. C ,  ; Bouton, Mass. ; New Oi*lettns, La. ; Louisville, Ky. ; Chicago, Ill. ; 
genver, Colo.: Portltind, Oreg., and San Francisco, Cal. Altho no 
lmportsnt change has been made during the year, either in the char- 
acter of the rtvailablc material or in the msnner of its application to 
the problem in hand, constant eftort has been put forth to in~prove 
the forecast service. In another portion of this report refcrence mill 
bo made to  the work accomplished in the way of seeklng new physical 
data, both solar and terpestrinl, in the hope df successfully applying 
thein to weather forecasting. 

It was the ho e of lendin 3 meteorologists SOI~IO twenty p a r s  ago 
that a study of t E e pressure fistribution over the g!obe, especially the 
shifting of great air iiiasScS in latitude and lqngltude, would yield 
Valuable results. In Inore recebt years the subject has been further 

6 



6 DEPARTMENTAL REPORTS. 

pursued and a fairly close relation has been established between tho 
pressure distribution over the Atlantic and the character of the weatb01' 
over western Europe. In this country studies of :itmospheric prcssu1'0 
distribution in the United States in its relation to long-period fluctva- 8 
tions in temperature and rainfall have been made by Garriott, PasqlBq 
Henry, and McAdie. In  general,' howcvei., tliesc studies did not 
attempt to deal with the relation between current weather conditions 
and pressure distribution over continental and oceanic areas, for the 
reason that daily baronletric rc:dings froin oceanic :ireas MTero not 
available. C d h  corlnectiotl with the Azores was ctfccted :1 year or so 
since, and, within the yeaim just closed, comniunic:Ltion with J I o l l ~ l ~ ~ ~ U  
was established. Reports from thew kkttions, including 13ernltlda :md 
the west cutst of Etirop~, throw coiisiderablo light iq)o11 t h p  :itmos- 
phei*ic niovenicnts in the United States, : ~ n d  thck htiidy of these move- 
ments i n  the light thus afforded is tho distinctive ~vorli of tho yea*'* 
The result has been sufficiently enconraging to warrant its further 
prosecution and a still further enlt~rgcmcnt 01 tlie field of view by tho 
courtesy of foreign meteorological svrviccs. 

ENLARGI~RIKKT OF THE FIlCiAI1 OF OBSIGRVATION, 

Alrcady corrcspondcncc ha9 Iwcn entered into with the director of 
the physical ohscrvntory, St. PcterbIn~rg, Hussi:i, wit11 :L view to 
securing daily reports from Siberi:i, the sent of thr great winter :ire& 
of high pressure in the Northei*n IIcinisphcre. 

Thc J3ureaix also lias in piqiar.tttion a phi1 of org:tniz:ttioii for a 
service i n  Alaska by ~nef~ns of which pi-ompt advices may he received 
of changos in tho  Ikr ing  Sea :I~-C:L of low prcssIlrc, wliich are inti- 
mately nssociated wi th  t h e  weatllcr of the IJnitcd Statcs. 

The extenhion of tlie i i ~ l d  of' olmlwition over thc adjacent oceans i9 
not yet fully developed. "lie ehbcii tial fc:Ltinys of this sciyicc ? r o d e  
for the cwllectjorl, l)y me:ws of wirclcss telt~gr:lphy, of i i ~ ~ u l t a n c o ~ * ~  
mcteorological ohscrvations f i*oni v~ssels a t  sea, and the dispatch of 
weather forcc:tsts and storm wt rn ings  to all vcssels within the zone 
of cornrnunicntiori that are oquippcd with m7ireles:s :ippar:itus. ?'ha 
details of the plan h~ivc ) J e w  worked out, and :t~.i~r~ngerncw ts have b e D  
inado w i t h  tho Marconi \.l'irr.lcss Tclrgraph Cornpany of America and 
with the Arnerican Ilc Boriwt Wircless Tclegr:iph Coinp:tnp to trails- 
niit the obwvst ions fl-onl thc v CIS to tl1c Wc.:ither I311re11u at il 
stipulated rrttc; also to tr:mmit w ]lor forc(b:Lstd :ind hto1.m warnings 

f 
froni the Wcnther 13urett1: to vessc~ls at SC:L without charge. 

The scrvjcc was placed i n  teiitative opci*:rtion :LI.)o:trd thc  \~cssel.s 0 
the American Ilinc Dcccm1~c.r 1, 1906, tlie first disp:Ltch being recrive d 
from the stc:unsl~ip Arw 151d*. (':q)t:iin ICobcrts, I~cc~ctnibc?r 3, tjl$ 

1 a t  the time h i r i g  ]:itit& 400 N., lollgitude 60 b:, or :tI)out 
Subsequon~lv the sei-vicc wa5 Pxtcndetl to the following-named veS+ 

sels of other linor, :ill equippcd with the 
North Gcrinnn Lloyd: Stc:iniships (Ira t ,  /iTIise/* T V ; / h ~ f i  

fl, fi'aiw~* 1V;fhehi cf<ir G?~OSSP, h' iwpr i  
Htt 1111) u rg A nicricnn L i  no : S teal I ish ips A i ) i ( jy i lv ,  Rf twrh er., I)eittsclL- 

h d ,  IGiis~rin Aiiq 
C'uniird Line: Steamships & i n p m h ,  C?h9~fin?i'i(C, Lbyu??i// ,  C " Y p d i a 7  

E t r u ~ i a ,  hzvLiaLI, Lcrcan ia, P(mwnin, 8kb l lO17  icr, UZto12 in, Cilr~brin. 

osition of thr v( 
rriiles c u t  of S:irldy I-Iook. 

ooni qq':Lr:itiis, viz: 
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ance over the Caribbean Sea and continued daily until it recurve! 
nprtheastward over the Atlantic Ocean, when advices to Canadian marl- 
time orts were begun and continued until the center passed Bermuda. 

moving from Bermuda northeastward toward the trans-Atlantic steam- 
ship routes. 

Zn the autumn of 1905 the Lake region wasvisited by several storms of 
exceptional severity, in connection with which the work of the Weather 
Bureau was conspicuously valuable. Ample and timely warnings were 
issued of severe cold waves and damaging frosts, and, in the Southern 
States especially, tho advices were of great value to garden and trucking 
interests. 

A notable advance in the frost-warning service has been made in 
the cranberry districts of Wisconsin, Massachusetts, and New JerseS, 
where special observations of air and soil temperatures are being 
utilized 40 improve the accuracy of the forecasts during the growing 
season. 

Lloy B s, London, was also advised that a severe tropical storm was 

RIVER SERVICE. 

Xo important floods occurred during the year. Action has been 
taken to extend the river and flood service in California and South 
Cardina, and the river and special rainfall stations of the country as 8 
whole have been improved as the needs of the service detnanded and 
the fund permitted. 

DISTRIBUTION O F  FOBECASTS ANI) SPECIAL WARNINGS. 

First and foremost in the effective distribution of daily weath?l’ 
forecasts and special warnings are the daily newspapers and the var1- 
ous press associations. Closely following these in importance is the 
telephone, not only i n  rural districts but also in the great centers of 
population. During the year just ended over half a million tele hones 

telephone exchanges. 
Aside from the distribution thru the press associations, the daily 

newspapers, and the telephone, it has been found necessary to 
graph forecasts and warnings direct to a number of places in the dlf- 
ferent States and Territories a t  the expense of the Rureau, i t  being 
impossible 40 serve the interests involved thru the ress associations. 

special warnings are sent by telegraph is 2,150. Special warnings 
only are sent to 767 addresses, a d  eniergency warnings, when issue$, 
to 5,998 addresses. Distribution without expense to the 13ureau 1s 
made to 76,719 addresses by mail, to 82,466 by mail thru the rural 
free-delivery service, to 1,014,285 by telephone, to 8,145 by railroad 
telegraph lines, and to 2,514 by railroad train service. 

were added to those already receiving forecasts and warnings t P iru the 

The number of addresses in the United States to w R ich forecasts and 

INCREASE I N  THE NUMBER OF METEOROLOGICAL STATIONS I N  THE 
UNITED STATES. 

. This report would be incomplete without mention of the great 
increase in the administrative work involved in the operation and 
maintenance of a central office in the city of Washington and 187 first- 
order stations a t  various outlying points, the latter employing in all 
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513 persons. The number of first-order stations ten yems ago was 
!31. The increase is due to  a constantly growing demand for weather 
Information from various partiii of the country hitherto not occupied 
by a reporting station of the Bureau. Aside from- the stations above 
named, the Bureau employs nearly 900 persons a t  nominal salaries for 
the following purposes, viz, 160 for the display of.storm warnings along 
the seacossts and the Great Lakes; 340 persons in hk ing  observations 
of river stages and rainfall; 107 persons in taking. rainfall observations 
on the headwaters of various streams; 159 persons in taking obscr- 
vations of the weather in the cotton-growing States; 133 persons in 
taking oIisorvtLtions of  the weather in the corn and wheat growing 
States; in all, 897 noncommissioned emplo ws, d l  of whom, however, 
devote probably less than half an hour daily to  the service of the 
Bureau. 

In additio12 to the above, the climatic conditions in the United States 
and its outlying possessions are being recorded at  about :3,700 points 
know11 as cooperative stntions. The most important climatic ele- 
menta, viz, tempi-nture and precipitntion, are observed a t  these 
stations with standard insti-uments and tho eneral weather conditions 

the United States, a t  which observations suitable for  a discussion of 
the clilnatic conditions of the couiitry are talien, is therefore about 
4,500. 

are carefully noted and recorded. The tota 7 number of points within 

ESTABLISIIMENT OF NEW CLIMATIC STATIONS AT IIIGII LEVELS. 

Bn effort was made during the gear to establish, thru the coopera- 
tion of the Forest Service of the Department, a number of sttitions on 
mountain ranges, with a view of determining the amount of preci i- 
tation and the temperature conditions at high levels. Thus far t i e  
results have not come up  to expectation. 

TlIE DIRTHIBUTION O F  METEOROLOGICAL INWORMATION. 

The immense output of nieteorolo ical information that comes froin 

lic in various ways. The daily output finds its WRY to the public 
mainly thru the columns of the newspapers and in the maps and bulle- 
tins issued at  Vl'ashiiigton and outlying stationa. The duilr issue of 
maps in M'ashington is about 1.625 copies. Outside of Washington 
there w e  105 stations, which issuc an agpregatc of 25,000 maps daily, 
l ~ a k i n g  a yearly issue of over 8,000,000 copies. 

During the crop-growing season a weekly rEsum6 of the weather 
ConditioiiiJ in all parts of the country is printed and distributed in the 
form of State and National weather bulletins. The Natioi~al Weather 
Bulletin, of which 2,500 copies were issued June 30, 1906, contiiins a 
statement of the weather conditions over the entire country; while the 
State or district bulletinq of whioh 31,190 were issued a t  44 centers 
on June  30,1906, give a ;.ksum6 of the weather conditions in the State 
01' district only, 

the various stations maintained hy t f e Bureau is exhibited to the ~ ~ t i b -  

- 

CI€ANQE IN NATIONAL AND STATE BULLETINS. 

During the year all mutter relating to crop conditions was elimi- 
hated from the weekly and monthly weather bulletins issued a t  the 
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section centers, and a t  Washington, D. C., in order that more empIi8- 
sis could be placed upon the nieteorologicid conditions prevailing in the 
various States and 'L'erritories. 

PRINTEI) ItEPORTb O P  WEATIIEH COXDITIONR. 

As ahove stated, the daily weather conditions are printed i n  son10 
detail on the daily weather infips, hut inasrriuch as  the supply of imps 
is necessarily liinited and thero is no issue on Sundays or  holiclags, 
each hection veiitrt-, of which there are 44, prints :L monthly siiinniary 
of wcsther conditions, incliding a statc.rnent of tho highest and the 
lowest te tnprature  :uid the to td  precipitntion for each day of the 
I I I O I I ~ ~ ,  SO th:it tho important climtitic fentiires in all parts of the coilI1- 
t ry  :LW in:Ltla of rc.co1d and C':LII 1 ) ~  found in  print. 

The nunihor of monthly c1ini:itological reports printed a t  the various 
section ccntcrs is 30,944, 1)cing an avcragc of aljout 700 copies cnch 
per uio~itli. 

MONTIILY WEATIIEIl REVIEW. 

In  the Harm category, but on a sot~~ewhnt 1:irger scale, the Weather 
Bureau puldinhes in the Monthly WTeather Review a rbsnmE of the 
weather in the lJnited States, :is shown by the reports of about 4,500 
stations, This pnblication has heen issued regnltu.ly nnder the editor- 
ship of Profcssor Abbe. L n  addition to the climato1ogic:d t:ibles and 
charts, i t  contains :L report oti  tho work i~el:~ting to l'orecaqts and warn- 
ines, I-ivers :ind floods, and x summary of tlic we:ither for the month. 
I t  IS also R niediu~n of commnnic:Ltion for thc exohtinge brtwecn mein- 
bers of the wrvice of views and cxperiencrs in Weather I3ureau work. 
Distinguihlicd iiieteorologists outsiclo of the service hxye freely con- 
tt*il)ixtrd to its columns, so that! it has bcconiC: rccognizcd tis nn jrnpor- 
t s n t  aid to the of1ici:~ls of' thr  h r c a u .  

As stated in ui.y List report, the control of n~cteorologiail wot*k on 
the occ:ms I V : ~  transferred froin thcl Navy 1)cp:irtnicnt to the Deptrt- 
nicnt of Agricultme, a d  tlssignccl to the Wrrattler 13ureau. The 
function of the N'r:ithcr 13iircii11 in the nitittor of rnctoorologicd 
olhervations over t hc oceans ir the collection of inforniation respect- 
ing their :ittnosphcric disturbances, winds, temperature, dcnsitics, lce 
conditiotis; the prewilinp wc:tther of sniliilg tind stcainshil) routes; 
and the reduction t ~ n d  piib1ic:ition of this infoimiation in such form 
will prove of the liigliest; value to ~ O I I I I I I C I ' ~ ~  :ind tittvig:ttion. 

'TIE infornirition in  question i b  olitaineti entirely thrn ti  system of 
voluntai-y cooperation with tho 13ui -c :~~ on the part of the navy and 
merchant marine of cyci'y mnritime n:ction:ilitg on the glol~e. a spe- 
ciiically (1esign:itcd ol)s(brvrr aboard each cooperating vessel being 
under instructions from the msstrr to furnisli the 13ureau with ce~tain 
daily ohwrvations; the 13ui*cau, i t1  return, fiirnisliing the iiiuster of 
such vessel :mtl the o ~ ~ s e r v c ~  with a copy of such puhlications as m a l  
])e l'oonded on the observations in qwstion. 

Instructions to the local offices of tho Weather Bureau interested in 
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These offices the conduct of the work were issued early in tha year. 
are at  present as follows: 
Portland, iwe. New Orleans, La. Taiiipa, FIa. 
BORtoii, Maps. (ialveeton, Tex. Seattlc, \Vwsli. 
New Yorlr, N. Y. Tacoma, IYash. Portland, 0rr.g. 
1’bilac1clpI1ia, ]’a. \\~iliiiington, N. C. San Friinciwo, Cal. 
Baltimore, ~ d .  Charleston, S. U. Sail Diego, Gal. 
Norfolk, \’a, Jacksonville, Fla. Honolulu, II. I. 
Pensacola, via. Ssvan imh, (;a. 
&lobile, ilia. Key \vest, Flw. 

r ,  1 he IilIniber of \ve:tther reports receivcd during thr, year was 8,160, 
and their geographical distribution covering thc period t J u l j r ,  1906, to 
*J1111e, .19()(;, j11c111si\~e, TV:L- as follows: Noitkt Athit ic  Occ:tn, ti,B65; 
Sorrt 11 AtJiintic Oce:in, 441 ; North Pacific Ocum, 1,030; South Pacitic 
OCR:I~, 327; ~ n d i a n  Oce:m, 110. 
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magnetographs were .received and installed by the first of June, and 
were bein adjusted at the close of the fiscal year. 

A gas Jant for heating and illuminating the magnetic observatories 
was put in during the winter and has given satisfactory service since 
then. 

V l r ~ ~ i s  were prepared for an additional office and dwelling for the 
director of upper-air research, and work on this building was hegun 
July 1, 1906. 

SOLAR RADIATION. 

From May 1 to November 27, 1905, Mr. H. H. Kimball was detailed 
for duty at  the Astrophysical Observatory of the Smithsoninn Instl- 
tution. IIere, thru the courtesy of the h t e  Prof. S. P. Langley, 
i n  addition to maintaining solar-radiation observations with the Ang- 
strom pyrheliometer, and measurements of the maximum polarization 
of skylight with the Pickering polarirneter, corriparisoiis were mado 
bctwcen this pyrheliometer tirid the actinonietei-s in use at  the obser- 
vatory, and valuable experience way obtained in the use of the 
boloineter mid in the reduction of actinometric and I)olonietric obser- 
vations. As a result of this experirnce the system under which sola1'- 
radiation observations hare  keen maintained since April, 1903, has 
been materially modified. 

SPANISH-AZGE1tIAh' ECLIPSE EXPEDITION. 

I n  compliancc with the request of ltear- Admiral C. 31. Chester, 
U. S. Navy, Superintendent of the Naval Observatory, for the 
Weather 13ui-eiru to coopertLte in the expedition to ohsei-ve the total 
eclipse of the sun, August 30, 1905, the meteorologicd work of the 
expedition was assigned to Prof. Frank H. 13igelow, with Dr. Stanislav 
I-Ianzlilr tis his principal assistant. Other assistants were appointed by 
Rear-Admiral Chehter from the naval officers or men, and three primary 
stations were quipped and operated, vi%, at Dnroca and l'orto Coell, 
in Spain, and (iuelma, in Algeria. Secondary stations were estnbIished 
at C:~1stell0n, Tortom, Zttragoza, and (iiiadalajara. i n  Spain, and at 
Bonn, in  Algeria. The Spi i s h  officials extended every possible COW'- 
tesy in facilitating the operations of the expcdition. An extensive 
series of observations was secured during Augurt, 1905, including the 
usual meteorological elements, the coeffjcicw t of dissipation, the ioni- 
zation contents, and the potential gradient of the atmospheric electric- 
ity, the solar rridiation and the polarization. 

On the voyage between Hanipton ltoadu and Oibraltni* several kite 
ascensions were made over the ocean, and numerous electrical and 
polarization observationv were tjecured. 

A report of the results of the nicterological work of the ex edition 

Department for publication with the report of the astronomical 
researches. 

has been preptired by Professor Bigelow and transmitted to t l e Navy 

LIBRARY. 

It is the aim of the library to maintain n collection of standard works 
of reference and of technical boolzs on meteorology and allied sciences 
for the use of Weather Bureau officials in Washington and elsewhere; 
also, to collect and preserve printed climatological data from all parts 
of the world. While many general reference books are of necessity 



WEATHER BUREAU. 13 

duplicated in other government libraries, this is not the case with 
respect to purely meteorological and climatological works. Even 
the Library of Congress refers readers to the Weather Bureau library 
when extensive research along these lines is to be made. 

&tho many important boolrs and publications can only be obtained 
by purchabe, by far the greater number are received in exchange 
for Weather Ihreau  publications, or as gifts from authors and pub- 
lishers. During the last year 416 were obtained by gift and exchange, 
while only 116 were pui-chased. 

Tho work of extending the exchange system so as to include *as 
i1earl.y as possible all climatological data published thruout the world 
1s now being systornatically carried on. This literature will in time 
be fully cataloged and made accessible to students. For the pres- 
ent special attention is being aid to those regions of the world 
which have been leasl enploref by meteorologists, and for which 
themfore, such meteorologioql data as exist a1'e in the greatest need 
of h i n g  collected and preserved. This cliniatologi~~l work is the 
Special field of Mr. Talman, assistant librarian, who utilizes the rich 
resources of the libntry in preparing a irionthly international review 
of climatology f o ~  the Monthly Weather Beview. Such work is 
u~~der taken  priinarily ih response to the de~nnnds co~lstaritly made 
upon our library for information regarding meteorology of foreign 
lands, but i t  is also i n  accord with the spirit of internrttional investi- 
gation which now prevailv generally nniong rogressive nicteorologists. 

Lists of the more important boolrs ttdfed to the library, and of 
important apers relating to meteorologg that have nppeared in cur- 
rent perio a icds, have been' prepared for publication in each niimber 
of the, Monthly Weather lieview. 

METEOROLOGICAL RECOIi1)S. 

The Division of Rleteorological ltecords :Lnd the Bnrometry Section 
have heen united during the year and placed in charge of Prof. F r d c  
€I. Bigelow. The care of the inatiuscript rccords of thy metcorolog- 
ical observations Inado thruout the service, the checlting of the com- 
putations, the preparation of the tabular data for the Monthly Weather 
Faview and the annual report, i~nd  the mpplying of the public with 
information, including the Federal Deprtnients and lhreaus, State, 
county, and city officials, civil engineers, and many individuals, are in 
charge of this division. The discussion of the secords and the com- 
piling of data for scientific purposes, especially the relations of solar 
physics to nicteorologg, are carried on as far ;is practicahle. 8 3ccitil 

station normals based upon thirty-three ycars of observations reduced 
to $1 honiogeneous syvteni, together with the annual and monthly vari- 
ations, are being prepared. + At  the same time, similar data for the 
vapor pressure are being coniputed. These works, when finished, 
together with the h~ronietry of the United States alrendy published, 
will constitute a fundamental systoni of data up011 which scientific 
studies of the variable climatic conditions may properly be based. 

attention is given at  present to the temperature dntn, arid tah I es of 

THE TEACHING OF METEOROLOOY. 

The oficials of the Weather Bureau have had their attention forci- 
bly drawn to the teaching of meteorology by the increased recogni- 
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tion of that science as a branch of study ap  ropriate to high schook, 
normal schools, colleges, and universities. P n mswer to circular let- 
ters sent out by Professor Abbe it would a pear that elementary 
climatology, considered as a part of geograp K y, is taught in about 
1,000 graded schools. Elenientary cliniatology arid meteorology are 
taught in connection with geology in about 7,000 high schools, or 
seven-eighths of the whole number that are cataloged by the Bureau 
of Education. 

Specific coixrscs in mcteorology or climatology are given in about 
140 out of 1'77 public normal schools, altho in some of these t h ~  
subject is taught in connection with physical gcography. Out of 311 
colleges and universities from which direct replies have been received, 
59 state that they have specific courses in meteorology, 188 teach this 
in conneclion with some other subject, and 119 pay no attention to it. 
The corresponding percentages are 1'3, 43, and 38, and probably the 
re lies from other colleges will not alter these ratios very much. In  

universities, sonic form of laboratory method is puimed-that is to 
say, studen ts are required to make personal observations, experiments, 
and deductions. They study the daily weather map and develop hab- 
its of individual thought. In a matter so complex as the wcnthci; no 
text-books can replace tho daily map, personal ohservations, and inde- 
pen dent study , 

In addition to the popular work of the high schools and colleges, a 
higher class of work has been carried out bg the scientific schools and 
universities. This special technical instruction is divided into two 
parts-that which is done by the scientific faculty as suoh and that 
which is done by WeLtther Bureau oificials temporarily appointed as 
instructors, who sometinics do this educations1 work without extra 
compensation from the colleges. 'rhore are 19 of the latter and ahout 
50 of the former. 

Eifort is being made to correlate and reduce to a uniform system the 
standard of instruction to be given a t  these institutions, so that, at 
least in some cases, these scicntific: schools may prepnrc men for the 
highest +ark that is required of a Weather Bureau oificial. 

f u  P ly one-half of these institutions, from the lower schools to, the higher 

INSTRUMENTAL IVJUIPMENT. 

Systematic efforts were continued during the year to bring as inany 
as possible of the long-established telegriqhic-re orting stations up to 

the instrumental outfits a t  brand Haven, Mich. ; Mobilc, Ala. ; lied 
Bluff, Cal. ; North Platte, Ncbr. ; Balrcr City, Oreg. ; Winnemucca, 
Nev., and Abilene, Tex., were completed. It is hoped to  finish this 
work during the noxt fiscal year. as there still reinnin in tho service 
only a few stations where the improwd automatic self - recording 
instruments arc required for cljniatological or local intercst8. 

New stations a t  Anniston, Ala. ; Thomnsville, Ga. ; Dol Rio, Tcx. F 
Iola, Kans.; IZentonville, Ark. ; Burlingt;on, Vt.; Tonopah, Nev., and 
Canton, N. Y., were completely cyuipped with new instrumcds, and 
a duplicate equipment was sent to San lTose and San Francisco, Cal., 
the equipments for the two last-named stations being required on 
account of the total destruction of the instruments formerly in use 
there b y  the disastrous earthquake and fire of April 18, 1906. These 

the uniform staidard of equi tnent as iiow furnis x ed ncw stations, and P 
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two stations were cornpletely wiped out of existence in a few hours, 
involving the ,loss of several thousand dollars’ worth of instruments 
apd apparatus, to say nothing of valuable recoiida and data that neither 
time nor money can replace. 

IEVESTIGATION OF FROST CONDITlONS I N  CRANBERRY REGIONS. 

Prof. Henisy J .  Cox, in charge of the north-central forecast district, 
with headquarters ut Chicago, was authorized to take up a carefullv 
studied project of work in the craulwry marshes of Wisconsin, with 
a view to obtainin more precise tirid detailcd inf  rmation concerning 
the meteorologicaf and soil conditions i n  that seotion which shortly 
Precede, accouipany, and follow frosts than is obtainable from the 
Ordinary Weather Bureau observations made a t  relatively widely 
separated stations. The definite object in view is to establish a 
scientific basis for  more wcurate frost rediction for those sections 

Lhc equipment of instruments coinprized soil tlierniometers and 
thermographs, Assmann’s aspiration ps.ychrometers, and ordinnry 
thermographs for  recording air teniperdxms, together with other 
standard instruments of the usud types. Owing to delays in the 
delivery of the important instrunients purchased in European markets, 
Observations of the late spring frosts could not be nixde, and on this 
account the work will no doubt require to be extended longer than 
Was originally contemplated. 

of,thc country devoted to this special in cs ustry. 

RIVEE-STAGE INDICATOR. 

The vast importance which attaches, in flood seasons, to tho sttLgcs 
of large navigable rivers makes an instrument that will indicate a t  
all times, in the local offices of the \Yc:ithoi* Bureau at sttitions situated 
on these rivers, the exact stage of the watei. a riictical necessity. 
&eretofore devices of this character havo been iebarred, not only 
because of the considerable expense involved in their installation, bnt 
also because a suitable form of apparatus a t  reasonnble cost was not 
on the market. During the past yew, homevcr, a form of instrumcnt 
developed by the oficial in charge of the instrunient division was per- 
fected and One was installed a t  
Portland, &ref., and recently steps have been taken to place 11 similar 
instrument a t  ’ittsburg, I’U. 

13y the aid of this instrument the ofliciiL1 needs only to look at  the 
dial indicator on the wall of his office, from which tho sttge of the 
river a t  tliat station is quite ol~sily mud. The instrument also indi- 
cates whether the river is rising or falling. 

roaii~es to prove very satisfactory. 

EARTIIQUAICES AND THE RELATIONS OF THE WEATIIEB BUIULAU TO 
THLIlt  REGISTRATION. 

Attention has been drawn to the scientific observation of earth- 
quakes by tho calamity that befell Sun Francisco on the 18th of A ril 

by the MTeather Bureau i n  this &rection. As early as 1886, shortly 
after t h o  great Charleston earthquake, a simple form of instrumont 
Was installed a t  Washington, D. C. This instrument was able to show, 

last, and i t  seems proper a t  this oint to recall briefly the part tn B {en 
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by the stopping of a clock, only the time of beginning of certain slight 
disturbances. 
existence except,. perhaps, a few imperfect forms developed by Ewing, 
Gray, and Milne in Japan. The removal in 1888-89 of the ofices of the 
meteorological service to its present location resulted in an interruption 
of the seismic observations. A better instrument, but still of very 
simple form, was installed in 1893, and for many years was practicallY 
the only instrument for the purpose in the United States that was 
diligently maintained in continuous action. In  the meantime, howeve:, 
far  .more delicate and complete instruments had been developed 1n 
Japan and elsewhere, and oiie of the best inodern types, making a coma 
plete record of the horizontal motion of the ground, was installed ab 
the Weather Bureau in February, 1903, 

A number of distant earthquakes were recorded on this instrumeph 
which only shortly before the San Francisco disturbance was rein- 
stalled in a much improved fashion. The great earthquake was adnilr- 
ably recorded at  the Weather Bureau, the motion of the pen bcing SO 
violent as to be carried off the sheet for a portion of the time, causing 
a loss of record for about three minutes, after which, as the violence 
of the motion subsided, the pen resumed its record. Notwithstanding 
this, however, no one could feel the motion in Washington; but we P@ 
from this how very sensitive to earth vibrations these instruments are. 
NO other instruments of this character are inaintained by the Weather 
Bureau a t  the present time, and i t  seems proper a t  this place to call 
attention, very briefly, to certain important considerations bearing 
upon the question of seismic observations. 

It is now well known that the whole crust of the earth is very fre- 
quently shaken by earthquakes, and that several thousand disturb- 
ances, great and small, occur every . A complex and difficult 

lust beginning to be observed and studied in a systematic manner. 
After several prt.1iminar.y conferences a n  international bureau of 

whmology WRY finally estddished within the currenl year, which has 
been joined by nonrly all the rincipal civilized nations of the world. 

tant seismological work is a t  presimt entii-cly unorgmjzed :md ill 
defined, but I desire a t  this time to point out that the Weather Bureau 
is prepared and qualified to contribute to  this work in an effective 
manner with but, little additional cxpcnse. It has niiinerous stations 
widely distributed and manned by s ocially trained and skilful observ- 

tion that can hai*dly be surpassed. These circui:istunces render it 
proper, I think, for the Weather Bureau to undertake the systenirttlc 
rcgistration of earthquakes by means of invtruments of the highest 
type at a small number of its stations. A considerable number of 
stations is not necessary for the general international work; ten or 
fifteen will probably answer every requirement. Places a t  which 
Weather Bureau buildings have been orected will afford fuvorable 
cohditions for the installation of seismographs. 

A t  that early date accurate seismographs were not 

geophysical problem is pi*esented i n  t gear lese phenoimtia, which are now 

The part to  he taken by the 8 nited States Government in this impor- 

ers. It also employe means for  co P 1ect)ing and distributing informa- 

TF:LEORAPH, TELIill’HONE, AND CABLE LINES. 

An important addition to the systorn of Weather Bureau talephone 
lines and cables on the Great Lakes was made on September 12, 1905, 
by the laying of a submarine cable from Charlevoix, Mioh., to St. 
James, Beaver Island, Mich., a distance of 33& miles. A connecting 
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land line 2 miles long was built during t J u n ~ ,  1906, from St. James 
to Church IMl,  on the same -island. Aside from its niairi object- 
the transmission of storm-warning 1ness:iges to the displnymen a t  St. 
Janies and Church Hill-tlie cable connection with the mainl~nd is of 
no little jniportance to the business interests of Beaver Island. 

The telephone line froni Grand Marais to  Verniilion, Mich., was 
extended to Whitefish Point, ti dist:me of 10 miles. The entire sec- 
tlon is jointly owned and operitted by the Weather Bureau nnd .the 
Life-Stiving Service, and ntfords the sole connnunication for :t chain 
of storin-warninw and life-saving stations on eastern Lake Supr io r .  

The otiier secGons of the Weather Burenu tcle raph and telephone 
lines on the l&e and se:t coasts were maintxinef in efficient working 
order, excepting only the line from Sari Francisco to Point Beyes Light, 
Cd., which was p r t l y  destroyed by the great earthynalre of April 18, 
1 Y N i .  

The receipts from privtLte messages transmitted ovpr Woather 13ureau 
lines nllloullted to $3,036.84. l n  addition, @2,101.92 wis collected for 
con necting commercial lines. 

REPOIVI% OF PARSINQ VISSlGLH. 

A totnl of 26,818 vessels of all rigs was reported from the several 
weather Bureau stations on the Atlantic, the Pacific, and the Gulf 
Coasts diyect to the ow11t?ySl wrents, and inrLritinie nssociations conccrned. 
Special reports of sllipwrccEs and other iiiariiie cwsnaltios were niiic~e 
when opportunity offered. 

EXAMINATION AND PHOMOTION. 

Exaininations serve two useful purposes: (1) They stimulate sys- 
tenid,ic study on the p r t  of tlie younger men; (2) mid they afford an 
Index to ednc~ationnl attaintnents th:it 1s of :issistnnce in selecting men 
for  pron~otion. 

In order tll:lt they rllny serve as n xnentnl stimulus, they must be of 
such chi~rtict,er that they can bc past by n iniijority of those who under- 
take tllcqli, since repeated ftlilures are a discouragcmcmt. 011 the other 
hand, in order tllat, they inay be useful in selec.ting men for proniotion 
to important positions. they must be of suoli charactc.r that they mill 
clearly indicbate tho :Lbility of the person exaniined. It is to tho inter- 
est of nII conc:erncd that ti11 exnniination should call attention to defi- 
ciencics iu cdncation whora such exist, since by detorniined effort siwli 
deficiencies can in :L~tnost every cnse be overcome. 

It linving becoiiie evident that examinations heretofore given in 
EnglisIi gr:mlnltw W O ~ O  tests of technicti1 Irnow1cdg.c of the construc- 
tion of tllo langutige rather thnn ability to use it corrcctly, the super- 
$sing exynlincr. \v:Ls ili,rtrnc*ted to includa in this csa~nin:ition, in addi- 
hon to oxerciscs in  f:iIsc synttLx, nn esxny of not less tlirtn 500 ~ o r d s ,  
and also to mnrk tlie gr:unniatical construction of the answers to the 
guestions in elemen trtry ~~ietcorology. The essays thus fttr graded 
1ndictLtc 11 very gcrrerd defect in tho style of B majority of the pcmons 
examiucd, in the following r e q w t s :  (1) The frequent repetition of 
Words; (2) the use of unnecessary words nrid plirnscs; (3) friulty 
al’rringement of tlie psrts of a seiitence, so that in S O ~ I I C  cases the 
lneaning corlveycd is directly opposite to that \vhich WVILS intcnded; 
(4) bad punctuation, long pragraphs, containing several independent 
Ideas, sometimes being written as a single sentence. In general, 

142~-06-2 
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faulty construction and bad style are more common than glaring 
grammatical errors . Emphasis is laid upon these facts because It 1s 
necessary for assistant observers to write good English before the9 
are fit to take charge of stations and prepare reports for publication* 

The following table gives the number of cxamination papers marked 
during the year: 

Past . 
- ... 

62 
26 
24 
23 

2o 20 
14 

l4 11 

204 

Number of employees I examined . I Dnte of examination . . 
Failed* 

a16 

4 
4 
6 

0 

42 

/ 

'6 

-/ 

I 1905 . Subject . 

G 

3 

I June . I Sept . 
6 

G 4  
6 6  

4 
3 s  
6 6  

Engllsh grrirnmar .................. 
Arithinetic ......................... 
Elementary meteoroloxy ........... 

18 
7 
4 
4 
8 
8 
3 
5 
2 

Algebra ............................. 
Physics ............................. 
Trigononietr y ...................... 
Axtronomy ......................... 
Plant phi siology ................... 
Advance'd ineteorology ............ 

Total ......................... - 

G i  
38 
30 
27 
24 
26 
16 
14 
11 . 

........ ........ 

DCC . 
I . 6 
6 
7 
5 
2 
2 
h 
3 

43 
.. 

1906 . I 
.- 

Illrir . 
Y I 
10 
9 
9 
6 
6 
4 
3 
6 

81 
... 

69 1 246 

aOne thrown out became of dishonesty in conncctioti with tho examination . 
OBSERVATORY BUILDIN OS 

f;' 
The Weather Bureau buildings refcrred to in my last report as bein 

in course of construction at 13entonvillc, Ark., 13urlington. Vt., Nort 
Platte. Nehr., Olrlahorna. Okla., Springfield. Ill., and a physical Inbo- 
ratory u t  Mount Weather. Va., have been coiuplet.cd and arc now 
occupied. with tlie exception of the last. which will probably be co111- 
pleted before duly 1. 1907 . 

Thc following is n completc list of tho buildings owncd by the 
Weather IJureau. with tho cost of the land and buildings in each case: 

Buildings ouined b y  the TVmlher Bureau . 
_________. 

Value of 1 lot . Location . 
-. 

Amarillo . Tex .................................................... 
Atlantic City N . J ................................................. 
Bcntonvillc. i r k  .................................................. 
Bismarck N . Diik ................................................. 
Block Inldnd. R . I ................................................. 
Burlington Vt .................................................... 
~a clienrj., VR ................................................... 
Devil'H Like N . Dak .............................................. 
Duluth Minil ..................................................... 
Havre Mont ...................................................... 
Key W t  ast Fl n ..................................................... 
Kittyhawk N C .................................................. 
Modcna . Uhh.,. ................................................... 
Mount Weather, Vn . . 

Observatory buildin ......................................... 
Power house and biibooq building ............................ 
Absolute bullding .............................................. 
Vuriation building ............................................ 
Kite sholtcr ............................................ .i ..... 
Stable ......................................................... 
Barn .......................................................... 
Cottage for workmen .......................................... 

Mount Washington. N . H ......................................... 
Nantucket, Mars .................................................. 

Cofumbia P . c .................................................... 

Jupiter Pla ....................................................... 
Hatter&. N . C ..................................................... 

' 

$1. 265.00 

"0 . 40 

l,(;do.Oo 

3.VJ9 . 00 
( b )  

2,300.00 
2,100.00 

1'26 . 00 
1,860.00 

(a) 
2,020.00 

2,000.00 
650.00 

1,236.60 

..___ 
Val11e of 
mildings . 
$G. 603.00 

F. 000.00 
fi  144.60 

7,700.00 
10. fi06.96 
9,104.26 
9,170.00 
8 000.00 

4 876 00 
6: 700: 00 
G 094.96 

1' GIG . 00 
4: 346.00 

18,000.00 
8,000.00 
R.600.00 

10: no0 . 00 

7: 900.00 

7' 994.76 

8'600 00 
3' 000: 00 
2: 000.00 

900 . 00 
1,300.00 
900 . a0 

3,968.00 

-+ 
Total 
value . 
$7,768.00 

G 000 00 
6'714'90 

IO' 605: 96 

12,909.00 
10 300 00 

6' 000' 00 

0: 094.96 
IO 014 76 
1' (116: 00 
4: 346.00 

10: 000: 00 
H noo 00 
9: 104.26 

10' 000' 00 
7' 650: 00 

20 000 00 
8' 650' 00 
G: 600: 00 
8 OOO 00 
3' 000: 00 
2: 000.00 
900.00 

SO0.0~ 
1,300.0~ 

6,204.60 
a Government reservation . b Donated by University of Vermont . 0 Leased . 
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vnlue of’ 
lot. 

$.i,100.00 

---- 

Building8 owned by the Weather Bureau-Continued. 

Vitliie of 
buildings. 

$8,000.00 

\ I 

Locution. -------- 

.......................... .......................... 

Total ........................................................ 48,241.90 I 89,9,649.17 

-- 
Totnl 
vnluc. 

$P2,100. 00 
4 OW 00 
8: 818: 60 
lo,@ G. 35 
7,969.00 
9,000.00 
1,082.00 
6,693.00 
Y,000.00 
6,211.22 
10,602.70 
6 000 M) 

176: 000: 00 
II,600.00 
1, 600. 00 

441,601.M 
I ’ ----- --- .___ 

a Govcriiinciit reservutiou. 
b Old building bought. 

o Ihnuted by Epworth University. 

It has been found not only oconomical to tlie Government but 
advantageoas to the prorript, tLnd efficient administration of the W &her 
Service, a t  nlt~lly plz~co9, to rent small buildings which provide office 
rooms atld living Ilarterv for the observer. These buildings a re  
usually cottages, tin! only those having grolillds large enough to insure 
a satisfactory expssure for meteorological, instruments are selected. 
when the observer lives in the same hi ld ing  i n  which the automatic 
instrulnellts are installed it insures their hsving consttint attention, 
and tho public can obtain at  any time forecasts tmd inform:~tion in 
regard to storms, cold waves, etc. The following list shows the plaoos 
at which siicll buildings are rented by the Wetither Bureau, the annual 
rent paid, and the items included in the lease. In ne:irly every instance 
the amount of rent paid is le#s than would be that of o6ee  rooms in 
business bloclqs. ‘Chis plan results in further economy to the Govern- 
ment, because the salary paid to an official who is rovided with living 
y t e r s  is less than would be given him ~f RUC P 1 quarteis were riot 
urnished. 

Rented builctings occupied wholly by tlie W’entlier Buwau. 

hiinual I rclll. 

.......................................... $660.00 

.......................................... 476.00 ............................. ............................. ............................. 

.......................................... 804.00 

.......................................... 640.00 

I ......................................... 420.00 .......................................... 144.00 .......................................... h60.00 ......................................... 720.00 .......................................... 360.00 
Indies.. ................................. 480. (10 .......................................... 120.00 .......................................... I ,  200.00 ........................................... 100.00 .......................................... 460.00 ........................ .‘. ................ S(i0.00 .......................................... 468.00 

................................ ................................ 

Other Items included. 
- 

13eirt, light, wuter. 
DO. 
no. 

Hent, cleaner, light, water. 
Water. 

IIent, wutcr. 
Hcut, light, water. 

Hent olenner light, water. 
11eut: light, \;Ute*. 

Do. 
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,Stations at ~nhicli observers' quarter8 ure furmished bg the Government fieparate .from qfices. 

StlltilJll. 
hnnurrl rent. 

............ .-.- 
office. 1 ltcsi(lence* 

Bridgetowii, Brmbadou.. ....................................................... $240.00 $?40.00 
EIonololu, H I ................................................................. 1 480.00 1 fi10.00 

During the fiscal year beginning ,July 1,1'306, observatory buildings 
will be constructed at  Antiistoti, Ala.; I3iriiiingharn, Ala.; Charles 
City, Iowa; Lola, E ~ n s .  ; hlount Weather, VL, c0t)tatg.e and office 
building; Mount Wcather, Va., physical Inborntory building; a Sandy 
IIook, E. J.; Shcridnn, Wyo. 

It is not prtwticablo, however, to stxte the cost, of the grounds and 
buildings a t  these places, I ) O C R U S C ,  in most instances, tho purchase of 
the ground h i  not 1)ccn oorisuirirnzltcd arid the building contrticts huvo 
not been let. 

___ ------- - - - - ___--__/ 

CIJAXGER I N  1'HR FORCE OF TIJIG BUREAU. 

CLASSJFII~I) SEI<VICIP. 

Ai~i~oINTnIEN'1'8.--One hundred find thirteen permanent appointments 
were made during the fiscal year-by certifiontion for proI)atioiiilrY 
period, 100 (of which number 49 were tissistant observers, a t  $790 per 
annum), a t  $860 to $1,350 per annum; by transfci- from other bureaus, 
4, a t  $1,200 to b2,OOO; by reinsttttemcnt, 8, a t  $360 to $1,000, and by 
Executive order, 1, a t  853,000 per annum. 

orary appointments for periods of loss than ninety d:~ys, :It $360 to i l,OOC), mostly station mcssonger I)oys, a t  $360, whose appointnients 
were made pending the action of tlie Civil Service Commission to 
secure eligiblc,q, t m l  8 cnieryeiicy :ippointnicnts, for one to thirty day 
periods, a t  $450 to $1,000. 

All teniporary and eniei'gency :Lppoin tirients were nirtdo under the 
authority of the Civil Service Conimission. 

The total nurnbei~ of appointments of all kinds made during tho j7ea1* 
was 158. 

Pi:onionoNs.--One hundred and eighty-three proiiiotions were mado 
by advancemcnt to the nest  higher grade. 

Ri~D~~rIoNs.-Ncces~i ta ted I)y tlie public needs or due to change of 
station assignment request,od by ernployec, 15; beci~usc of decreased 
efficiency, 5 ;  to elirriiniLte the $1,500 nnd $1,300 grades, 23; for neglect 
of duty, errors, etc., 13; for speculating, i n  violation of st:btion r c g ~ -  
lations, 1; for culpd>le negligence and irregularity i n  filing pract1~0 
forecasts, 1; bccause of allowanceh of quarters, fuel, and light, 5 ;  
total reductions for the year, 6%. 

~ ~ ~ 8 I G N A T I O S S . - P i f t Y - t \ Y O  voluntary separations o(~~1rrec1, of which 
11 wei-e made to cn:hle thc cniplopces to accept positions i n  other 
Government I)ureaus. Sixtacrt resignations wcro required-1 fox' 
refusing station :~ssignmcnt, 1 beoau~e of conflicting pul)lic and pi+ 
vato interests, 3 for incornpctency, 6 for tiris:itisfwtory serviccs, 1 for 
unstitisfaotory conduct and sci~viccs, 3 for  unsatisfnctory conduct, n i d  
1 for physical disability; t o td  separations by rcuignation during tho 
year, 68. 

(1 One-half coiistructed previous year. 

'rEMI'OXAltY AND I~MICILGICNCY AI'POIKTMIGNTS. --There WCrC 37 tern- 

/ 
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REIUO~ALS.- For neglect of duty and insubordination, 1; for unsat- 
isfactory services, 2; for shiftless habits and personal misconduct, 1; 
for absencae without authority, 2; for Fagrant disobedience of orders, 
1; because of insanity, 1; for disobedience of instructions and falsiti- 
cation of records, 1; total, 9. 

Two probationers ~vcrc  refused absolute appointnieiit because of 
unsatisfactory services. 

DROIT FROM 1tOLLS A T  TF,RMINATION O F  PROBATIONARY PERIOI). - 

DEATHS.-TO~:LI, G .  
UNCLASSIIFIED SEIt\'ICB. 

APPOINTMENTS. -Appointments to tlic unclassified service numbered 
10, the s:ilaries ranging froin $240 to $480 per annum, as follo\\rs: For 
duty at  Wasliington, 1). C., 3 (2 thru the bawd of labor sniplognient 
and 1 for :Ln eniorgcncy period of less than one month); for duty 
Wtside the District of Columbia, 7 (1 station agent, 3 studcnt wsist- 
ants, 3 road laborors). 

PROMOTION~.-~?OU~ unclassified eniployccs mere pronioted during 
the,yexr, each to the next higher grade, the salaries ranging fro111 $360 
to  $7& ')O p cr :Lnn11111. 

limImArIoNs.-'i'hcrc was one (voluntary) resignation. 
I Z E I & ~ ~ ~ R .  --One unclassified cmploycc~ wm reduced for using 

extraneous influcnce to seciire change of s t d o n  nssignment. 
DIsoHAi~c-tE,q.'-'l'hree laborers ivcrc discharged as coniniissioned 

employees and reemployed as per diem men. 
AIISENCIES 11URING TIIP CAIXNUAH. TEAR 1905. 

khTIox.-'l'hc average absence with pay of station crriployees ('39 
Per cent being ipalcs) during the calcndar year 1905 was 1.4 days on 
account of siclrness and 9.1 dags on account of annnal loavo. 

WARIIINGTON, D. C.-The average absence with pay of cnlployees 
at Wushington, D. C. (officialu, clerlts, niechaiiics, nicssei ig~r~,  and 
+t)orers), (luring the same period wtw: ~ u ~ c s ,  3.9 clays on account of 
~ldrnesx and 26.1 days on :wcount, of tinnus1 letwe; femtdes, 2.5 days 
' )Q tLccoiiiit, of siclcness arid 87.8 d:tyu on account of ~tnniu~l 1e:~v.e. 

The general :~verage of the entire scrvice, station and Washington 
coI~lhined, \vas 2.1 days on account of sickness and 13.8 days on account 
of annual ~ca\~c.  

STATIBTICS OF TIIlC SERVICE. 

The following tables s~iow t ~ i e  nuniericd strength of the Ijureau 
and the highest and lowest salaries paid in thc classified ~ n d  nnclnssi- 

At Washington, I). C. : 
Classified . _ _ _ _ _  _ _  -. _. _ _ _ _  ____._ ____._.  ____.  .___ _. _ _  _ _  -. -. . _ _  -. . 172 
Unclassified. ~ 

~. . . ~. 11 

C l n ~ a i f i c ~ I  . . -. . ~ ~. . -. . . 
IJnclassified..,. . __. -. 

fi@d grades: 
A71~1ncrical strength of the Tl'intlier Bzci*cwc,  Jzcne YO, IBOF.  

-. -. ~ - -. -. . . -. . . . . ~ ~. . . . . . . . . - 
Outside of Washington, D. C.: -. . . - -. . -. . - - - - .  . -. . -. . . . -. - - -. __. . - - ._ 490 

-. -. ~. . - - - __. -. . -. - - - - 17 
513 - 

Total c o r n i r r i s s i o n e d  rmployces . -. . . . . . - - . - - - . . . - - . - . - . -. . - . - -. -. - - ----- ____ - - 
a G90 

'This totit1 represents an increase of '16 over the number reported June 30, 1905, 
aQd is exclusive of 10 employecls on farloiigli for tliree months or inore oil June 30, 
1QOf.i 
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Additional employees outside of Waehington, D. C.: 
Btorm-warning displaymen. ..................................... 164 
River observers ................................................ 340 
Cotton-region observers.. ....................................... 144 
Corn and wheat region observers ........................ ..I ..... 133 
Rainfall observers .............................................. 107 
Sugar and rice region observers .................................. 9 

._ 

Total noncommissioned employees ................................ , 8g7 

- - _ _  -. . _ _  ~. .. _ _  -. . -. _ _  - a I, 693 

Cooperative observers. .............................................. 3,683 

8, 5e6 

-- 
Total paid employees. ._ __. . 

Persons serving without compensation (except thru the distribution of Gov- 

Cooperative fitorni-warning displayinen .............................. 
Weather correspondents. - - -. - - -. - -. - - - ~ -. - -. -. . 

Total numerical strength.. ........................................ 

ernment publications) : 

b 71 
c 4,841 -. . - - - -- 

Dislribution qf the coininixsioned forcc, June 30, 1906'. 

No. of employceg+ 
12 

I n  Washington, D. C.: 
7 

Accounts Division 
3 

d 17 
Editor, Monthly Weather Review 

13 
Executive branch 

7 
Forecast Division (including River and Flood Service) 

10 
Division of Ocean Meteorology.. - - -. - -. - -. -. - - -. - -. -. - - -. - :-. -. -. - - . - -. 

3 Jnstruuient Division 

17 
Library. 
Division of Meteorological Records.. ............................. : ...... 

6 
43 

Miscellaneous Mechanical Work.. 
Publications Division .................................................. .................... e 10 Supplies Division ................................. 1 
Telegraph Division 
Captain of the Watch (under direction of the Chief Clerk j . .  

..................................................... 
Cliniatological Division ................................ :. .............. 

...................................... 
..................................................... ................... 
................................................... 

.............................................................. 
...................................... 

..................................................... ;i - - - -. - -. -. 
--.I 

~ o t s i  ............................................................... 183 
d 

64 
loo 

70 
00 

24 
9 

22 
I 1 

. ----.-.----- 
UThis total embraces all paid employees in the Bureau on June 30,1906, including 

the Chief of Bureau, but excluding employees on furlough for three months or mor0. 
bTwenty of these cooperative displaymen are employed in other branches of the 

Government service. 
GAbout 75 per cent of this number also serve as cooperative observers. Thie 

decrease from the report of 1905 is due to dispensing with the services of a br.@ 
number of weather cro correspondents, rendered unnecessary by the elimination of 
the crop feature from tge Weather Bulletin. 

Outside of Washington, D. C. : 
G4 stations with 1 employee .......................................... 
50 stations with 2 employees ......................................... 
36 stations with 3 employees ......................................... 
10 stations with 4 employers 
12 stations with 6 employees ......................................... 
6 stations with 6 employees.. ....................................... 
4 stations with 7 employees 
3 stations with 8 employees 
1 station with 9 employees 
2 stations with 11 employees ........................................ 

......................................... 

......................................... 

........................................ .......................................... 

107 stations .......................................................... f627 

d Two men devote half their time elsewhere. 
e Plus one-half the time of one man. 
4This number represents the normal regular station force. 

were actually on duty but 613 employees. 
On June 30,1906, tWs 
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In  addition to the above, there are seven one-man stations in the 
wes t  Indies, in charge of non-commissioned employees (generally 
agents of cable companies). 

Salaries paid in the classijied and uncltr.ss$ed grades. 

Qnidw. 

1 ___ .. 

Olllssified, 
. NIgh&t ~alnry  .... , .......................................... . ~ .  .......... 

Lowwt rutltiry. ...................................... ........ 

Highest salary.. ........................................................... 
Lowest sultiry. ...... ,._.. .................................................. 

uVnc~ll;~;;;;;, siilnry ...................................... ........ 

Average mliiry.. ....................................................... 
A_._____ ... 

986 1,207 

%’lie average salary for  all (station and Washington, including the 
Chief of ~ u r c a u )  is $1,028. 

The foregoing tsble of salaries does not includc employees on duty 
at substntioris (storm-warning displnymen, river observers, etc.) whose 
cornpensatioq rariges from $5 to $90 per month, and whose tour of 
sertrlce averageg less: than one hour a,  day; and it does not include 7 
“tation agents in the Went Indies, each avertkging about $25 a iiionth. 

RECOMMENDATIONS. 

It is recommended thiit four additional Weather Bureau stations be 
created and tl.l:ih for tliis purpose $10,000 be added to the fund “ Sal- 
:;&, Weathcr Burctiu,” and also that $10,000 be added to the fund 

General Expenses, We:ither Bureau,” with $5,000 :tdditional to pro- 
vide for tile gradual increase of telegraphic expense at tho cxisbing 
stations of the I3uroau. T\i~o ndclitiond clerks w e  rocomimnded for  
duty at  the cent,ral ofbcc, to perforni thc additional work entailed upon 
the Bureau bv creation of new stations and the increasing denii~nds 
for additional reports. 

An appropriation of $22,000 is also rccorriniendod for the purchase 
and the laying of a cable to connect Devils Island, Minnesota, with 
the mainland. 

0 


