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REPORT OF THE CHIEF OF THE WEATHER BUREAU. 

UXITED S’I’ATES Z)EI”WI’RCENT OF k~GIIlCULTURE, 
CENTRAL OlTICIE 01’ TIIE TVEATIIER BURIEAU, 

Washington, I ) .  C., August 31,1912?. 
S I R :  I have the honor to submit a report of the operations of the 

Bnreau during thc fiscal year ended June 30, 1912. 
WILLIS L. MOORE, 

elhie f of W e  a  the^ Bureau. 
Hon. JAMES WILSON, 

Secretavy of AgricuZture. 

MOUNT WEATHER RESEARCH OBSERVATORY. 

INVl~STIOATION ANI) IIESEARCII. 

INVICSTIGATI~N 017 TIIE UPPER ni~nl-osr~~-r~~~.-Aerial investigations 
carried on a t  the Mount Weather Research Observatory have now 
resulted in the completion of a series of practically continuous atinos- 
Pheric soundings extending over the last five years. The data thus 
“fforded are in course of snminariznlion and will be in suitable form 
for further study at an early date. 

A t  the beginning of the kite wo1.1~ in the Weather Bureau, about 
l 4  years ago, it w’as our esl?ectatioii to be able to obtain data from 
h’hlcli to  corqtriict a synoptic chart, of the metcorologicnl conditions 
Prevailing in the free air some distance nbovc the cart11 for a given 
date. This plan fniled, tlirongh the impossibility of getting the kites 

In  connection with the kitc and captive bnlloon work at, Mount 
weather we have had in mind to explore as fully as iniglll be done 
the layers of air nest to the earth’s surface, the data so procured to 
Serve primarily to increase our Imowledgo of the processes that are 
continually going on in the free air, and, secondarily, as a probnble 
ald in weather forecasting. 

It secined improbnble a t  that  time that the results of free-air 
pbservations from a single station could have a very wide a plication 

been tried, and thc establishment of the Mount Weather Observatory 
bade it feasible and desirable that the effort be made. The statloll 
was according1 equipped with the best of modern appliances for kite 
flying, and a P orce of men was assembled which soon became quite 
shlled in the details of {he work. This conibination of persolla1 slriil 
and thorough equipment resulted in obtaining a t  Mount Weather the 

the air a t  all stations on the si:inc dates. 

making general forecnsis. However, the experiment f? 10 d never 
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6 ANNUAL REPORTS O F  DEPARTMENT O F  AGRICULTURE. 

highest kite flights ever made, and, what is more important, nearly 
continuous daily flights. Some of the flights were made under try- 
ing conditions. During the prevalence of fog, rain, snow, or higll 
winds practically all of the flights were low, the meteorograph tit such 
times being carried barely beyond the influence of the mountain lop. 
Under adverse as well as favorable conditions the work was carried 
on, and it has been shown beyond doubt that a t  times the meteorologl. 
cal conditiolis disclosed by kite flights shed light upon the problem of 
weather forecasting. The work has tlnis been justified on the ground 
of its usefulness in  forecasting, as well as on the broader ground of 
affording a substantial addition to the sum of our knowledge respect- 
ing the conditions that exist in the air some distance above the earth's 
surface. 

Three series of continuous kite flights were made by day and by 
night during the year, with a view of obtaining further information 
regarding the diurnal variation of temperature in the free air with 
increase in altitude. More observations of this character are needed 
in order to  fix with some definiteness the altitude in the free air to 
which the diurnal warming arid cooling, respectively, extend. 

I n  addition to the current work of daily kite flights, a report on the 
sounding-balloon ascensions made in western States in 1909, 1910, 
and 1911 has been completed and given publication as part 4, Volume 
IV, of the Mount Weather Bulletin for 1911. These ascensions were 
made, it may be remembered, for the purpose of exploring the air 
strata mostly between 3 and 15 miles above the earth's surface. Up 
to 3 miles nbove the siirface of the earth independent explorations of 
the atmosphere have been extensively carried on by means of kite5 
and captive balloons a t  Mount Weather, Va., and Blue Hill, Mass., in 
this country, and a t  many places in the Rritish Isles and on the Conti- 
nent of Europe. The conditions existing above the 3-mile level form 
an international problem in the solution of which the meteorological 
services of practically all civilized countries are engaged. The report 
already mentioned includes a discussion of the records of 138 
sounding-balloon ascensions, 79 of which were made by the Mount 
Weather Observatory and the remaining 59 by the Blue Hill Ob- 
servatory, thus uniting in one publication all of the high'-level meteor- 
ological observations made in the United States. On the whole, this 
report fornis the most important contribution to the meteorology of 
the higher atmosphere thus far  made at  Mount Weather. The atmos- 
pheric conditions at  extremely high levels, as disclosed by these 
records, are not who11 in accprd with the conditions found t o  exist at 

of the atmosphere have been mor t  thoroughly explored. It is evident 
that in the TJnited States only 5 good beginning has thus fa r  been 
made in the exploration of the upper levels of the atmosphere, and 
that the phenomena observed and d!scussed in the report need further 
confirmation before we can consider them as being founded on 
sufficient observational data. 

Studies of temperature conditions on mountain to s and in  the 
adjacent valleys a t  Mount Weather and elsewhere R ave been COII- 
tinued and the results have appeared in the Mount Weather Bul- 
letin. I n  general, these studies have teiided to  fix the relation be- 

similar levels above t H e Continent of Eiirope, where the upper  level^ 

TEMPERATURES ON MOUN'rAITe TOPS AND I N  AI)JACENT VALLEYS.- 
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tween the prevailing weather conditions and the amount and quality 
of change of temperature to be expected in the valleys below. Indi- 
rectly, the data secured by these studies have an important bearing 
on the question of air drainage, and consequently on the protection 
Of f rui t  in the valleys below. 

SOLAR RADIATION INVEF~IGATIONS.-The gradual extension of this 
Work is continually demanding new and improved instruments, cpn- 
sequently considerable time is devoted to  developing and testing 
IlPparatus. The Mount Weather Observatory now has the follow- 
'% equipment for the measurement of the intensity of solar radiation 
and the polarization of slry light : 

On0 Callendar pyrheliometer, exposed horizontally above the roof 
Of the physical laboratory. 

TWO Callendar pyrheliometers, one with the glass cover removed, 
a?d both mounted equatorially and clock driven, and shielded from 
diffuse slry radiation by means of diaphragmed tubfs. 

On0 Leeds & Northrup recording Wheatstone bridge. 
Three Marvin pyrheliometers haviiig different types of thermal 

elements, with anxi~iary apparatns. 
One Smithsoninn silver disk pyrheliometer. 
One Kngstriim pyr~ieliometer, reserved for coinpnr:itive readings. 
Onc dngstriirn pyrheliometer wit11 tibsorptiori screen. 
Two Pickering polarimeters. 
Two Savart polariscopes. 
Measureiiiellts OS tho po1:irix:Ltion of sl;y light, of the positions of 

the neutral points of Arago and Uabinet with the sun near the hori- 
2011, and of the intensity of solar radiation, hare been made a t  Mount 
weather throughoiit the year whenever atmospheric conditions per- 
mitted, except when the observer was absent from station on other 
duties. Polarization measnrements were obtained on G 3  days and 
radiatiol~ iiieasureiiients 011 7 3  days. These measurements are em- 
ployed in studies of atmospheric transmissibility, which not only 
varies with the weather conditions from day to day, but also varies 
from year to year, on account of causes not yet: well understood. 

Since May 16, 1!)12, :I (~~ntinrioiis record has been ninintaiiied 1)y 
rne:~is of the ho~.izont:dIy exposed C:illendar pyrl~elion~etei~' and one 
Of the recording I~ridges, of the intensity of the r:idi:ition received 
from the stili a n d  s~ ry  upon :I ~iorizoiittil siirfticc. 13.y means of the 
other recording hridgc and one of the eqiintoritilly moniited C d -  
h d a r  pyrheliometers occasional records h a w  been obtained of the 
$tensity of direct solnr I*atli:ition. At the same time the intensity of 
direct solar rndintion has been measured either by a M:irvin pykheli- 
olileter or the ~n~i thsoni t in  silver disk pyrheJioineter, or both. Com- 
Parisons OP the records of the two :int,omntic inst.rnments giw 
measiirements of the intensity oE the 1-dintion rccelved dlflnsely 
from tlie slry upon :i  horizontal sui*f:icth, ~omp: i r i son~  of the records 
from !lie equn to r i a~~y  monntecl ~ a l l c n t ~ a r  pyrhelioiiieier and the 
measurements by the Smitlisoninii silwr didr pyrheliometer indicate 
a difference between the Sinithsoninn :tiid the C a l l e ~ ~ c I ~ ~ r  st>Indnrrls. 
I'Iowever, tIie coinpnrisons, :it least, m:ilre it p o d d e  to  express all the 
lneasnrements in units of the same value. 

Continuous records were obtained by merins of il liorizoiitnlly ex- 
Posed Callendar pyrl\elionieter throughout the yetlr at ;lilndison, Wis., 
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and until April 22, 1912, st Washington. Tlie intensity of direct 
solar rgliation was occasionally measured at  Washington by means 
of an Angstrom pyrheliometer, and at Madison, Wis., throughofl’ 
the year whenever atmospheric conditions would permit, and after 
November 10,1911, a t  Lincoln, Nebr., by means of a Marvin pyrhell- 
ometer. Pre arations had been practically conipleied for the ins lde’  

Santa Fe, N. Mex., in April, 1912. The  removal of the Weather 
Bureau office at Santa Pe from the Federal building necessitated 
delay and a change in plans, h i t  the pyrheliometer will probably be 
installed a t  the present office in Santa Fe beforc the close of 1912. 

The measurements of the intensity of direct solar rndiation made ilt 
M:idison, \Vis., during the two years ending with June, 1912, have 
been prepared for publication in the 13ulIetin of the Mount Weather 
Observatory. The  most interesting feat w e  of these results is the 
high intensity measured ea@ year dnring the months of FebrunlJ’, 
March, and April. Some mggsurements of the intensity of radiation 
reflected from cloud surfaces, obtained a t  MadiPon and Mount 
Weather, have been prepared €or publication in the Bulletin, and also 
some measurements of sky polarization and the intensity of both 
direct and diffuse radiation, made a t  Mount Weather during the 
dense haze that prevailed on June  10 and 11, 1912. Radintion meas. 
urements,not only give definite information with regard to an irn- 
portant climatological element, but after we once learn to  interpret 
tlicni they mixst also serve as valuable integrating ~neasiirernent~ of 
atmospheric conditions at all levels. 

The effect of smoke upon the climate of cities constitutes a problcfl 
in atmospheric transparency that received attention by the Wenthe1’ 
Bureau during the year. The results will be piiblishcd l ~ y  the 
University of Pittsburgh, i n  connection with the results of other 
studies of the smoke problem. 

PIAXS FOR w m  COMING YEAR AT MOUNT W~~ATITEIL-S~ far as the 
aerial work a t  Mount Weather is concerned, it is proposed to modifj’ 
the plan licrctoforc followed to the cstcnt of not attempting to  obtnlp 
a kite 06 k d o o n  flight on each day rcgnrdless of the mctithrr conrI!- 
tions, udess thero is a type of weatlicr over the station which i t  15 
desired to explore. The time so saved will be utilizcd in work on 
other problems of the atmosphere which relate less directly to the 
forecast work of the service. A beginning has been made on one 
of these problems, namely, llie m~cleation of the atmosphere n t  :he 
low temperatures and pressures which prevail n t the higher levels~ 
It ,it hoped to continue kitc {lights ihrou.qhout the 24 ho~ im on 
selec ea dates, with a view of studying tlic diurnal temperature \vue  
in $,lk atmosphere, a beginning in wliicli lins already been ma&. 

0, is our purpose to  utilize the equipment at Moiint Wcntlier in 
the study of such other problems in the practical work of the service 
as may bc susceptible of laboratory treatment, and also to under- 
take photoinetric measurements of the intensity of sky light under 
different atmosplieric condl tioris. Aside froin the economic value of 
such measurements, tkey will be of meteorological interest because 
of their close rclation to radiation iniensity 2nd ntmosphwic 
transparency. 

tion of a d r v i n  pyrheliomcter on the Government reservation a t 



The duties of assistant 0l)scrvcr at the 200 stt i l ions of the weather 
%Pvico outside of TV:isliijigtoii sly? 1argely tecliriiciL1 ir! cliarncter, 
and require 011 the part of the cmploycr :L icnowledge of instrnmcnts 
‘nd of methods of tabiilating the results therefrom that can be ob- 
talnea oii~y by actual experience. I t  may ~ ) e  safely said that a new 
phPloyee does riot become re:illy nscfiil until lie lias. had a t  least 

months’ cspcricricc iindcr thc guidance of a trnlned observer. 
If he is given inninedinto station msignmexrt, the (~11al l t~ of tho 111- 
StPllction that he will receive will depend largely on the h n d  of work 
Performed at his station. Certain classes of work, snch the lnalrinp 
Of weatlier maps and the taking of observations, are comnion to all 

02614-12-2 
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parts of the country, but as a rule tlie general charncter of work.iS 
largely determined by the size and geographic 1JositioIl of the clty 
in which the station is located. Thus, under local training alone, the 
instruction given a new employee is neither uniform nor complete 
iznless he has made the round of all sorts OS stations. It has therefore 
been decided t o  give new employees a systematic course of instrup 
t ion in all branches of the work performed at  any ststion, wherever it 
may be located. This is to  be done at  Mount Weather. Two rooms 
in l b e  physical laboratory building have been sct apart  for  the pup 
pose, and all the paraphernalia of a fully eqiiippcd Weather 13ureaU 
station have been procured and properly installed. The aim will be 
to give tho employee under instruction the actual pract icaI exper? 
cnce nwessary to fit him for the duties required of him later in bls 
term of service. Tho observation station will be conducted in pr“ 
cisely the same manner and under the same general instructions ns a 
regular station of the bureau. 
made and prepared €or tr:insmission by telegrapli. (>opies of t d o -  
graphic reports received from the ccritrtil oilice in Washington bY 
mail will be trmslatcd and the results spread upon weather inoPS~ 
and the new employees will be instructed in the several methods Of 
map making. ant1 the preparation of the platcs from which weather 
maps are printcd. h coiirsc in the construction mid uplreel) of 
teorolvgiral instruments will also be aff ordedl so that each new eW 
ployee may Ise able not only to  interpret the indications of mekor0’ 
logical instnrments, but also to discover m d  remedy iaults that  IYIM’ 
orisc in thern. 

Meteorological obscrvntions will 

FORECASTS AND WARNINGS. 

The forecasting of the vent her and temperatiire conditions for 
the mrioiis S1:ttcs for 36 to 48 hour.; in advance, the disseni inn~io~~ of 
special v;arning:.:; 01 licnyy snows, cold 1v:ivcs, frosts, :ind other 1111- 
usii:iI :it Inosplicric conditions for tire continent, t h c ~  display of w:il’p 
ings of t ~ i e  coming of destrnctivc storins over the Great L:IIWS, : ~ l d  
the Pacific, Ailantic, and Gulf coasts, nnd o w s  Wcst Tndinn w:tWfi 
for tlie benefit of siiipping, the issiic of clniiy forecasts of wintl :In! 
weather conditions likely to be encountered by trans-RtlantlC 
stearners in passing from the north Atlantic ports to the region 0 f 
the (:rand Banks, have been successfully carried 011 by the I)nreaU 
as in former yet1r.s. 

I n  the forecast room a t  the central ofice is prepared each mornin& 
a synoptic chart of pressure and we:~tlicr conditions over the North' 
ern I-Iernispliei*c. This chart is bnsecl on reports received f r o 0  
foreign nwteorological services and Prom Weather Bureau stat ions 
in the United States, Alaska, Hawaii, and the Wcst Indies. Tllo 
world-wide survey. of, atmospheric conditions presented by these 
charts is not only indispensable to the forecaster in his daily foW 
cast work, but lins also made possible accurate predictions of the 
general weather and temperature conditions 017cr the United Stntfs 
f o r  a week in advance. All pronoiinced changes from tlie prevail- 
ing types of weather ConFtions, whether from dry to wet, or wet 
to  dry, and all reversals in temperature conditions have been sue' 
cessfiilly announced to  the public through these weekly forecast% 
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'"'Iich arc given widespread publicity by means of the various press 
'Ssociations. 

Uuring the year the field of obscrvntions over tlie NortFern I'Iemis- 
Reports are now be111g received 

Dutch Harbor, in the Aleutian group of islands, by wireless, 
daily reports from Nemuro in Japan and Shanghai in China 

cOlnO Over the Manila cable. hdditioiial daily observ:itions by cable 
are also being received through tlic Riissian meteorological service '''~ Vardo, Astrakan, Taslilrc~nd, Nertchinslr, and Yakiiisli. 

was materially extended. 

PROPOSED lVE.4TIlBX SERVICE FOlt TITE NORI'II ATLANTIC OCEAN. 

The Chief of the Weather Burcaii visited England and took part, 
from Jiine 4 l o  ,Jnly (i, 1912, in thc Tntcrnntional Radiotclcpapliic 
Conference. AS n rcsiilt of his intercessions, wliicli mere intlorwd 

all of the dclegntcs of the Uniled Stntcs, tlie confc~~c~iicc :ig!'ccd 
to an international regulation which s ~ i a l ~  give, w e n t ~ i r r  ol)scr\-ntions 
the riglit of way omr nil mess:igcs except cllstrcss w11s. rr1iis is !in 
"PoTtant regillation a n c ~  will mnlrc it Iiossi~i~c in tinic t n orgaii1ze 
COmplete ocean weatlier sei-vices. wit11 the cooperntion of 111e n r i -  
''Is nlaritime nations, i t  is proposed to  inniignr:ilc in the ncnr  
atwe a we:itlier service for thc north Atlnntic Ocean. The occ:~n 

be divided into two zones by t,he thirty-iiPth meritlinn of Ion- 
g"tude west of Greenwich. Observntions taken o v ~ r  the wcslcrn 
'One will be ~ o r w a r c ~ c c ~  to ~ ~ n s ~ i i n g t o n  either directly or by relaying 
from one vcsscl to another, 2nd observations tnken within the eastern 
2 0 ~ e  will bo forwarded in liltc manner to Kiirope. ~ 1 i : i i . t ~  based 011 
'hehe ycpoi*t s will tlirn [)e constrirctetl nnc~ tlie dniigcroiis storins 
located. \Vhilc many of tlic o~iservations will be rcpc:itcd i'rom ship 
t? Ship and thence to land stations on accoiint of the con?pai-iitivclp 
'lmited radiiis of tlic transmitting st ations on vessels, it 1s cspected 
'hat ini'orln:lt ion reg;irding ~11c location and mowmcnt of (1:ingerous 

will i)c transmitted to all vcssc~s witliin the  western zone a t  
the Same instant from somc oiic of tlie high-powr stntion5 on oiir 
Atlantic scn1)oru.d. Thc  ~ : l l i ~ e  of snrh a service 10 life and property 
pn tile ocean can be faintly rcnlizeii when it, is considered that warn- 
In s to thc shipping of thc ciitirc Atlantic, especi:illy to  tramp and 
b t L r  vessels thnt can not so well stand scvcrc wcatlicr, will en:ilJle 
them by n slight change in  their course to avoid the dangcrous 
quadrarlts of the more severe st ornis. 

interesting and va1u:ible extension already inanpra ted  in the 
''~ther service is the receipt daily, morning and evening, by :ierid 

of reports from vessels :it sea off the middle and south 
At!mtic coast and in the Gulf of Mexico nnd Caribbean waters. 
wltli the further pcrfection of the mireless telegraph service, these 
'@ports mill become of increased importance. 

Among the more striking weather features that were snccessfully 
forecast during the year are the following: The cool .wealher follow- 
'% the prolonged hot wave in July, 1911; the hurricane of A1lgust 
' , h a  the Qeorgia-Nortll Carolinti coasts; the freezes 111 tlie west 
Gulf States in November; the severe freeze in California during 

; the record-breaking cold wave of January ; and the heavy 
SnOWfalls  in the Middle West during the winter of 1911-12. 
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I3III~~AILING UP 01' TIlE IIOT WAVE 02' JIJLY, 3 !) 13 . 
During the early part of J ~ l y  and for some time previous the 

weather l ~ a d  been unusually warm over the eastern half of the COLW 
try. The  brealriiig up of this licated period 1v.a~ indicated in the 
following bulletin, issued Ju ly  12 : 

For :L i)rolonjiect Derioil tile txiroiiietric pressure irns ilceli :lilo\rc 1lorlKl:ll over 
the  Atlantic Oce:in :ind low over (lie norlliwc~stern ])orlion of tile AlilericaP 
contincut. TIIC intermtionti1 we:itlier ni:ip of Wet11lcsd:iv silowed a reversal 
of this prcssnrc tiislributioii--nn cxten e arr:i of Iiigh' li:1ro11jetric l,ressure 
aplie:lring o\ cr A l n ~ k : ~ ,  whilr tlie pres e over tlie rni(1ctle lgltitlldes of tW 
Atlnnt ic  0re:iii 11:is €tillen to bclow 1iorii1:11. This c1i:ingril 11resst1re clistribw 
tiou is strongly indicative of the dissipation of the war111 weitther over tne 
Easterii States :IIKI t~ ie  Middie West in tlic iniiiieditite rutllrc slid tlie begiiiniog 
of n period of' inoder:ite tenipera ture in those dist ricts lasting through the r p  
mairider of this rind coiiliiiuing into next week. 

The cool weatlicr :mnounced in tlie bnlletin overspreatl all part@ 
of the country east of the Rocky Mountains on July 13 and 14, :tad 
on the niglit of the 16th light frosts fornicd in the cranberry lnnrsheg 
of Wisconsin. The following editorial comments on tlii,s forecast 
are extracted from the daily press: 

Hannibal (310.) Courier-Post : 
That the theory of nretrorologists ILS to the iniinediiitc ctluae of the 10116' 

colitinued he:it in this couiitry is correcl is dcnionstrtltcd 1)y results. They 
clninieil tliitt :in extensive :rrc:t or liigli lxiroinctric lircssure h:td 1ircv:Iilect over 
the Atlantic since Jmie 13 :ind tlint its effect w t i s  to interfc1.c wit11 tlie u s d  
enstwart1 i i i o ~  (welit of w:i\es of trni~~ci~:itnre, c1:iiuniing up t11e lle:it, ns it  wel'e. 
Abont July 8 this w n l l  disai)]~enrcd ant1 thr tbffects were so011 ~nunifcsted. 
The he:) t w:i e n m  cd eastward aiid cool currents followed. 

St. Louis (Mo.) Globe-Democrat : 
It has been six days since the 1ie:id o f  the Goveriiineiit Wc:~tlicr l iure~~"  

predicted the end o f  tlie long heat wave. 13s prediction hns been so signnlly 
viridicnted this tiiiic t h n t  it is woitliy of specinl note, for great trre tlic res@' 
sibilities and nuInerous tlie uiinvoiil:i~c enibarrassi~iciit s or the We:ither 
Bureau, chiefly because huninn knowlcdgc of the ctcnients is still ele1neutnrY 
corrijxircd to w h i t  wc inay expect i t  to iic :it the  ciid of the next 100 yenrs: 
On July 12 chief wiliis IJ .  hfoore said (quoting tlic forecast before given),; 
" This," m i i d  the wcatlicr chief, " would bring n long-contiiiucct cool spell. 
The spell is here, and has been since Saliirduy lost. 

AUGUST, 1'3 11, IIUIIRICANE ALONG TIIE GIIOItGTA-NORTII CAROLINA UOAS'ffi' 

A storm of sniall (Iixnictrr and hurricane intensity passecl inland 
from the south Atlnnlic Ocean slightly north of Savannah, GW 
about 8 a. m. August 28. 011 llic morning of the 27th adviccs we~'e 
sent to Savannah and Charleston as follows : 

Advise cirutiori Joc:illy until further ;idviccs. 1ritlic:itions of :I cl is turba~ic~ 
apliroacliiiig coiist. 

Storm warnings ~vere orderctl for the two st:ttions mentioned fit 
10.55 a. in. of tho 27th, :md the following message was sent them d 
3.30 1). m. of that date: 

Sforiii still nlipnrently off South C : w  
lina and Georgia coasts ; iiiteiisity uiilriiowii. May devcloli hnrric:ine force* 
Advise all iuterests to take iiecessary prwuutions. 

Shipping interests along the entire coast were fully advised. The 
storm was not so destructive at  Savannah as a t  Charleston, although 

&ist hwr iu rno  w:iriiiiim 3.45 1). in. 
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the present, but for  future years, for they enabled the planters to save 
seed cane. But  fo? that  we would have uud to reduce our cane acreage 
next year. 

The connty correspondents of the Louisiana Planter furnish some v:ilnable 
inforni:itioii 011 this point. Thus from Iberville we learn that II ni:ijority of tbe 
planters heeded the warning a t  once, began to windrow the moment tue 
Wenther Bureau inforiued them that  a cold wave was on its way here, andl 
they thus saved tlieir crop. 

In Assumption a number af planters did not believe the warning, nnd Sub 
lose heavily in consequence of their failure to windrow. But the stiwgeflt 
evidence conies from L:rfaycttc, where the Planter’s correspondent reinnriis : 

“ Fortunately the United States Weather Bureau gave timely warning of me 
comiug freeze, and those planters who had standing c:ine were able to  put it 
in  wiudrows before the cold blast struclr the county. A few, however, were 
caught, not fully appreciating the warning and trusting to lucli that, after d l 9  
Uncle &im’s prediction as to destructive cold approachiug mighl; not come tE@ 
It is  therefme quite certain that  there will be some further loss, not only 
Htanding cane, but of much exposed in heap rows.” 

Erobably next time they will give better heeding to these warnings. 9?be 
weather repoats have vindicn ted theniselves and proved their value ; andl d@ 
thjs protection and notice pro1)erly utilized by the nlanters, the cane crop Wil” 
be better protected against sudden changes in weather conditions and the cupe 
c r o p  made more certain. The Weather Bureau in its predictions, especidy 
na fnr  a s  freezes go, hns made great progress in the last few years, nnd we 
may hape for still further improvement t ie the science of nieteorology progress@* 

The  following letters tell further of the use made of the warnirigsr 
From W. W. and J. A. Ventress, Granadsl plantation, Sunshine, 

The warning issued on the 28th of November has been of very vnluable serp 
ice to us, as it enabled us to windrow our cane, thereby saving almost all O c  
the crop. T h e  time now in wiudrow is as good as the dag it wtis put doWof 
nnd we are  still finding good eyes in the cane, whirl1 we And may serve for 
seed cane. We hope that  the Gorernn~ent will contiuuc this service and that 
we will be able to gct the w:trnings promptly as heretofore. 

From R. S. Moore, Riverside orange grove, Naoini, Plaquemi@ 
Parish, La. : 

This is the first time I have had the opportunity of writing you to th@’ 
yon for the very valurtble weather warnings of the freezes of Noveiuber 30 

1 Decembrr 1. 
I received your forecasts in plenty of time to prepare against any loss. nd 

am 1inp1)y to say th:it I savetl $4,000 wort11 of fruit. I hnve ri~wiys consider4 
the We:ither Bureau :is most importaiil to farmers and fruit gi’owers, sod 
this lust freeze, in wliioli I WLIR timely warned, proves its great vtilue. 

Iberville Parish, La. : 

. 

a 

DECEMBElt, 1911, FREEZE I N  CAT6FORNIA. 

A very severe frost aiiil freeze occurred in  sout~ieEii Californifi 
during the early morning hours of Ilccember 26 and 27, 1911. Tho 
citrus crop, valued a t  $40,000,000, suflered damage to the amount Of 
about $G,OOO,000, owing to inadequticy of f:icilities for genera’ 
smixdgiiig. Wherever sriiudging was general, riot only the friiit, but 
the trees and blooms as  wc~ll, were saved. But for the frost w:Lrnin@ 
of the Weather Bixrcau and the cooperative efforts of the oran 
growers the loss would h a w  npproxiiiiatcd $20,000,000. 
Call, o f  Corona, ~ a l . ,  writes in appreciation of the warning as fo1° 
lows : 

The frost warning sent ine :ibout 4 p. 111. 1)ccc~inltcr 25 eii:iblcd me to get; 
ready in souic orclinrds not tllcn prcp:ired ani1 i o  s:rw crops wort11 : i t  least 
$10,000. 

Mr. A. 

Where smiidgiiig was done, it was n conipletc success. 
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RIVER AND FLOOD DIVISION. 

RIVER AND FLOOD SERVICE. 

new river district coniprising tlie watershed of the San Joaquin 
Itiver, formerly a portion of the S:~crainento (Cnl.) district, was 
created on March 1, 1912, with headqnarters a t  Fresno, Cnl. Greater 
promptness and efficiency of service, without any material increase In 
cost of operation, will result froin this division. Owing to a clian&e 
in the classification oF the sttition a t  Moorhead, Miiin., the river wodl 
of that  district was trimsferred to the station a t  Devils Lake, N. Dal?~ 
on April 1, 1912. The c1i:inge will not involve any increase ID 
expense. 

One cooperni ivo and 28 pait1 river stntioiis wrre established dnrin 
the year and 10 paid statiolis were discontinued. Three paid r:iinfal 
stations were established and 4 discontinued. On June 30, 1912, river 
and rainfall observations were made a t  483 regular Weathcr Bureau 
and special stations, of which 16 :we cooperative stations. ltainfall 
observations were made :it 93 special stations, of -which 12 are cooper- 
ative stations. 

No extensions of nionicnt are contcmpl:hxl during the coining ;year* 
,4 new district center will bc opened on J ~ l y  1, 1912) at  Il’ort Jqrtqne, 
Ind., with territory comprising the watershed of the Maumee Eiver. 
As the new district is now a portion of the Columbus (Ohio) district, 
no additional expense will be involved beyond that necessary for two 
new special stations. 

The rircr forecast schemes for  the Ohio River and its tribntaries 
were completed during the year :md are iiow in  use. Schemes for 
the interior rivers of the State of Ohio wwe also completed, :Lnd the 
~cheriie for tlie Savannah River is nearing completion. It is proposed 
to take up the study of thr Mississippi soon, with a view to the prep- 
aration of similar schemes for  that river. 

Floods were frequent and widespread during the year, the rivers 
of the Pacific Coast States alone escaping on-accouni, of deficient 

recipitation. M : d i  was the month of grcatesl flood frequency 
gear ly  every stream east of tho Itoclcy Moiintains was in flood at  SOW’ 
time during the month, except those along the immediate eastern 
slopes and in the northern and eastern Lake region. The floods wero 
due to  an excess of precipitation, ranging from 2 to 4 inches, falling 
upon saturated soil south of the Ohio River and upon frozen ground 
to tlie northward. Some floods were due to ice, but they were COD’ 
fined to the northernmoA tier of States, and were not of great impor’ 
tnnce.  lie greater floods wcre cnnsecl by a rcni:ir1cahle series of 
storms that moved northeastward froin the eslrcnie Soaihwest over 
the Ohio Valley t o  the north Atlantic coa4. Storms of this type t@ 
invariably accompanied by hravy rains, and when they are separate d 
by intervals of a few days only floods are ineviiablc. 

The flood in the lowcr Mississippi Itiver w:is tlic greatest in 3 9  
history. All Iiig11-wa ter rntii-ks were escccdecl from Cairo to tbe 
Passes, except in tlie vicinity of Viclcshurg, Miss., where cxlrcme con’ 
ditions werc motlrr:itrtl by c r w   lie flood3 
began in March, bnt dit1 not rencIi CIicii. inaxininm a t  New 0r le :d  
until May 11; a t  tlir cird of Jiine flood wtiters were still flowing 
through the I-Iymelix Crevasse, 32 miles above New Orleans. Of the 
30,000 sqii:m miles of territory subjcct to  o v ( ~ h v )  about 17,600, Or 

I 

cs in tlie levccs abovc. 
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” Per cent, were flooded. The losses will exceed $75,000,000, and 
possibly reach $100,000,000, of which much the greater portion 

the loss of the season’s crops. I n  its forecasts of the flood 
stages and in its warnings of impending danger to the people of the threatened districts the Wcatlier Bureau maintained the high 
Of accuracy that has characterized its work during all the great oods 
of the Mississippi River since that of 1892. The forecasts and warn- ‘‘@ were prompt, conservative, and accurate, and through them 
“any lives were saved. As to the value of propertg saved through 
the Warnings, it is difficult to arrivo at a correct estimate, but from 
“lch reports as were obtainable it appears that $lG,OOO,OOO is a rea- 
‘‘nablo fi re, and later reports inay increase this amount. The first 
jNarning gr the flood was issued on March 20, the last on June 8 
‘W at the beginning of April it was announced that the floods would 
be the greatest in the history of the lower Mississippi Valley. The 
forecast for the river a t  New Orleans was issued nearly five weeks 
In advance of the occurrcnce of the crest stage, and its absolute accu- 
racy R ~ S  a triumpli of forecasting skill. The press of the countiy 

paid ample tribute to the work of the Weather Burcnu in coil- 
”ectlori with tlic flood: 

A report on thc Mississippi flood, now in course of preparation, 
be prepared jointly by the Department of Agriculture, the Wiir 

?ePartment, and the Interior Department. Each department con- 
‘@ned mill deal only with such features as conic within its articwlnr 

Of the United States 
Although ovcrshahowed by the lower Mississippi calamity, floods 

‘ere of frequent occmrence elsewhere, except during November and 
pecernber, and were forecast with the usual timeliness and accuracy. 

river and flood service work in the Wisconsin Valley in October, 
In southern Micliigan in April and May, and in the southern rivers 
generally during the spring months is deserving of special mention. 

Persistent effort has been made to secure accurate data regarding 
‘he loss from floods. It is naturally impossible to obtain exact figures, 
and estimates are at times dificult to obtain. The total flood losscs re- 
ported during the year were about $8G,OOO,OOO, of which, however, only 
“Out $11,000,000 were incurred outside the lower Mississippi Valley. 
?!be  figures are far  from complete, and it is reasonably certain thtit 
1f losses along small streams were reported and more detailed statc- 
‘@nh wcre obtained from the lower Rlississippi Valley the total 
”Ould be brought up to a t  least $100,000,000, as against a total of  
less than $8,000,000 for the year ended June 30, 1911. The totnl 

of property saved through the Weather Bureau flood warnings 

Ifane 

proVirice, and the combined report will be submitted to the ff resident 

estimated at $19,000,000. 
MOUNTAIN SNOWE’ALL W O R K  

?he measurement of the amount of.  snowfall in the mountain 
'@@oris of the West was continued dur1ng.the yenr. On June 30 

were 271 paid stations and 1 cooperatlve.statlon in operation. 
burlng the year 1 cooperative and 7 paid stations were establislird 
and 17 paid stations were closed. 

The measurement of mountain snowfall in wintcr is made for the 
of determining the amount of water that 1s lllcely to be 

62614-12-3 
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available for agricultural and commercial purposes during the 
spring and summer seasons. The work is still in a formative state9 
but experiments with the special apparatus devised by Prof. Marvin 
have, in the main, proved satisfactory; and if funds can be provided 
for the purchase and instaIlation of a supply of Marvin snow gauges 
and apparatus sufficient for all the stations, it is thought that the 
mork can be placed on a permanent basis, and that acceptable fore’ 
casts of water supply can be made each spring over the varioUs 
watersheds. Opinion regarding this subject is strengthened by nn 
inspection of the results of the special snow surveys in the water. 
shed of Maple Creek, Utah. The forecast based on the survey and 
ineasurements made in the spring of 1911 was of much value to the 
water users, and a second survey’ and measurements made in the 
spring of the present year promises equally valuable results. 

FORESTS, CLIMATE, AXD STREAM FLOW. 

The work of the forest experiment station at Wagon Wheel GrtP? 
in the Rio Grande National Forest, Colo., has made satisfactory 
progress. It will be remembered that this station is maintained 
jointly by the Weather Bureau and the Forest Service for the pup 
pose of studying the effect of forests upon stream flow and climate 
There had been some fears that the precipitation at such great elev? 
tions (9,200 to 11,000 feet above sea level) and in a supposedly seal’ 
arid region would not be sufficiently heavy to afford a basis f?f 
legitimate comparison with data obtained from the more humld 
regions of the East ; but now that complete data for nearly two year5 
have been obtained, it appears that these fears were more or le95 
unfounded. The total precipitation for 1911 a t  the rincipal station 
of observation was 23.80 inches; over watershed 1, 26.88 inch@; 
over watershed 13, 27.33 inches; and at the summit or head of both 
watersheds, 28.56 inches. These data compare favorably with those 
from other portions of the country and indicate that the final results 
will permit of more general application than at first sup oaed. 

The cooperative stations in the Coconino National sores t  ifl 
Arizona and in the Fremont National Forest in Colorado were also 
continued during the year, and limited equipment was provided for 
additional stations in the Kanilcsu National Forest in Idaho, the 
Manti National Forest in Utah, the Cloquet National Forest in M i r  
nesota, and the Plumas National Forest in California. Data frofl 
these stations will be available for study in connection with the more 
elaborate and complete data from the station at Wagon Wheel Gap. 

DIVISION O F  OBSERVATIONS AND REPORTS. 
This division supervises the ohserva tional work of thc bureau a? d 

the preparation of maps for the forecastrr. It has charge of the dW 
scrnination of forecasts and storm warnings both on the land and Ofl 
the ocean, and of frost warnings for the farming, truclting, fruit, a d  
Lranherry interests. It has s!ipervisorp control of station and coni' d 

I mercial maps and of the placing of glass maps, bulletin boards, an 
Irioslrs. It also has fnll charge of the marine meteorological work 0 
the bureau and of the I-Iydrographic Office, com rising the collect’ 
ing of all observational reports and the issuing o f ocean meteorolo&’ 
ical charts based on those reports, the radiotelegraphic service used 
for transmitting observations, the dissemination of forecasts to an d 
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charting of reports from vessel weather stations, and the vessel- 
'@Porting service on the Atlantic, Pacific, and Gulf coasts and the 
Great Lakes. at the close of the year there were 197 regular observing and 3 
'*ePair stations in operation. Of the 197 stations, 167 take two ob- 
servations a clny, 22 t:tlre one observation in the ~norning: and S talre 

evening obscrv:ition ~Iaily. These observations are tclegraplied 
to Washington and over circuits to other stations, for use in making 

daily \veatIler 2nd comnlercial maps and in preparing the fore- 
casts and frost jmrnings jssnrd to the public. 

SPECIAL 1\IBl'EOROLOGICAL STATIOhTs. 

. In addition to  the 107 rcgnlar observing stations there are 75 spe- 
'la] meteorological stations, with paid observers in charge. Fifty- 
two of these are inaintained as adjuncts to the work of the fqrecaster 

Q k i n g  special frost predictions for the fruit and trucking Interests 
Oregon, Washington, Utah, Idaho, Colorado, North Carolina, Cal- 

?fornia, ant] Florida, and precipitation predictions for the vineyard 
Interests of California. ~ i g l l t  stations are in operation in the :ran- 
berry bogs of Wisconsin, Massachusetts, and New Jersey, these inter- 
est*~ being loolad after by the oficials in charge of the stations a t  Chi- 
cago Boston, and Atlantic City, respectively. Six special stations in  
A1asira telegraph evening observations daily to aid in the general 
forecast work of the service; these reports arc of special value in 
l n a b g  the weekly weather forecasts. One additional station in 
Alaska is used as a distributing center in connection with ocea,n 
meteorological work, while the reports from eight special stations in 
the wes t  Indies, rendered from July 1 to November 15, are of great 

to the forecaster in connection with the prediction of tropical 
stopms during the hurricane season. 

Of the 158,636 observations due from the 272 stations during the 
pear, on1 one was missed, and that through an  accident to the ob- 
server. geven were taken from 15 t o  30 minutes late, eight from 30 
9lQUtes to 1 hour late, and fourteen from 1 to 2 hours late. I n  most 
'nStances these delays were unavoidable. No better evidence than thiu 
Could be advanced in illustration of the excellent discipline of the 
Ob$@rvers and of the spirit of promptitude and devotion to duty that 
animates the entire service. 

In addition to the paid meteorological stations, there are 33 co- 
PPerative stations that render reports in connection with. the special 
l4?rests of their respective sections ; of these, 2 are specipl meteoro- 
"%~al stations, 22 are special fruit district stations, 1 is a special 
CPQberry-marsh station, and 8 are West Indian stations. .. 

NO regular Weather Bureau stations of the first order were opened 
duping tlie year. ~ o n r  spec'i:~l Ineteorologicnl iind 22 frnit, stations 

3 "@re established. This spcci:il fruit-district station seryice is bein 
"Wdly developed in  connwtion with special investigations Carrie 
On under the direction of the ofEcials a i  Chicago, Raleigh, Portland 
(?reg.), Ran Francisco, Sal t  Ldre City, Grand Junction, Jnclrson- 
"ll@, and Columbus (Ohio) h the mountain orchari  districts of North Carolinn study is 
beQg made of the therind belts in the Blue X d g e  Mountnins. After 
a careful inspection by Woathcr Bureau oflicials from Chicago and 
Raleigh, accompanied by 1\11.. I h t t ,  State horticulturist of North 



Blantyre, N. C.,  with 3 siibstlltions. 
Blowing I:oc*k, N. C., with 4 siibsta- 

Globe, K. C., with 2 substntions. 
Gorge, N. C., with 3 snhstntions. 

tions. 

North Willrcsboro, N. C. ,  with 3 Sub’ 

Tmnson, N. C. ,  with 2 substations. 
Tryon, N. C.,  with 3 substntions. 
~~: iyncsvi l le ,  N. c , wit11 2 siibstntions’ 

stations. 
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" W d e  the coverings. He is planning to  continue these experiments 
during the coming year, and to extend his studies to include the 
Protection of vegetables and alfalfa from Prost. 

The frost-warning service has been continued in the Grand River 
'alley and extended to include the Gunnison Vallcy. Paid stations 
'"?+ established at Delta, Paoniti, and Alonlrose, Colo., taking obser- 
vatlons during May arid ,June of this year only. Observations from 

stations mere telegrnplied to Grand ,Tmiction and forecasts 
Denver were amplified and distributed to the fruit interests. 

Special frost warnings were also sent to  Iqotclilriss. 
Some frost-protection work was done in the vineyard districts of 

Ohio during the year by the official in charge at Columbus, in co- 
'Peration wit110 tlie State agriciiltiiral experinleiit station. A fur- 
ther extension of tlie service is planned. 

The frost-warning service for the protection of trnclcing and citrns 
f%t in Florida  vas continued ~vitliout material cliange by the 
weather Brii.cau oifirial a t  ~Jncl~sonville. 

Requests for the cstablisliineiit of additional special meteorological 
in invest igating frost protection were received during the 

Year, but the lack of funds prevented further extensions. Dr. ,J. R. 
Guerrant desired station a t  CaIl:~w:iy, Va., for conducting investi- 
p t lons  in the Blue Ridge orchards. 'l'he Oregon Agricullural Col- 
e& requested assistance in frost investigations in the TJinpqua Val- 

':Ye. The Appalachian Apple Orchards Go., of Atlanta, wanted a 
Station a t  Tallnlah lh l l s ,  Gn., and from Rfosier, Oreg., Inninn, S. C., 
tegCrwood, N. C., and Grossnore, E. C., similnr requests were 
'eceived, 

The special service for tlie protection of crauberries from frost in 
thebogs of the Cape Cod district is now well organized. Special 
"tptlons report to Boston, from mhich point frost warnings arc dis- 
! p h t e d  co the CrtLIiberry interests. These bogs are the most extensive 
1h this country, and the cranberry growers rely upon the warnings 
Of the Weather Bureau in nialiiiig preparations for the protection of 
their crops from frost. 

Special cranberry s t ati on s a re inn  in t a i lied in Wisconsin a t Berlin, 
Qather, and Gr:..and Rapids, imder the sii crvision of the Chicago 
center. The Wiscoiisin St:ltc Cranberry P rrowers' Association has 
'armly cxpresscd its appreciation of tho work of the bureau in that 
State. 

The station at  Ncw I,isbon, 3. J., has been continued during the 
year fo r  the protection of cranberries of that district. at Seaview, Wash., a cooperatire station was established under the 
Portland, Oreg., center for investigation into the frost conditions of 
the cranberry bogs. 

f$xxial stations conducted for  the benefit of the cotton, corn, wheat, 
'kar, and rice interests will be described later. 

FOIlECAST ~lS'I'BIBUTIOT\T. 

!Teather forecasts are issued tlnily from 117ashington, Chicago, New 
Orleans, Denver, Snn Francisco, niid Portland (Oreg.). From 
these celltcrs the forecasts are telegraplied to 2,059 rognlnr lveat1ier 
'ureali stations and forecast distributing centers, from which points 
the forecasts are made tLx7aiiabie by te1egrn)h and teleplione to  
'3465,032 subscribers and others, and k1.v rural iE see delivery alld rnnil 
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to 120. 060 places . I n  addition to this. special frost and emergency 
warnings are sent to 6 .  100 addresses . 
the number of places rewiring the forecasts at  Government expenser 
while the distribution by free telephone was increased nearly a mil- 
lion. and by mail forecast cards. 2.500 . 

Distrilmtio n. of dailu joreccists and apeciul warnings . 

There was an increase of 89 

AL8bama ................... 
Arizona .................... 
Arkansas ................... 
California .................. 
Colorado ................... 
CoMecticut ................ 
Delaware ................... 
Dimlct of Columbia ........ 
Fimfda ..................... 
Georgia .................... 
Ibho ...................... 
Illinois ..................... 
Indiana .................... 
Iowa ....................... 
Kansa% .................... 
Kentucky .................. 
Louisiana .................. 
Mahe ...................... 
Massachusetts.. ............ 
Michigan ................... 
Minnesota .................. 

Montana ................... 
Nebraska .................. 
Nevada .................... 
New Hsrnpshiro ........... 
New Jersey ................ 
New Maxico ................ 
New York ................. 
North Carolina ............. 
North Dakota .............. 
Ohio ....................... 
Oklahama .................. 
Oregon ..................... 
Pennsylvania .............. 
Rhode Island .............. 
South Carolina ............. 
South Dakota .............. 
Tennessee .................. 
Texas ...................... 
Utah ....................... 
Vermont ................... 
Virginia .................... 
Washington ................ 
West Virginia .............. 
Wisconsin .................. 
Wyoming .................. 

Maryland .................. 

%%.!!: : : : : : : : : : : : : : : : .. 

State . 

I At Government expense . 
I- 
Forecast! 

and 
special 
warn- . fngs . 

24 
8 
24 
84 
0 
5 
8 
0 
34 
40 
12 
113 
03 
130 
82 
(i0 
76 
11 
15 
13 
59 
73 
47 
27 
12 
71 
5 

15 
20 
8 

log 
00 
25 
70 
30 
10 
70 
1 
32 
51 
47 
85 
0 
12 
50 
22 
34 
100 
12 

Total ................. I 2, 050 

Ipecln, 
warn- 
ings 
only . 

7 
1 
9 
25 
03 
0 
1 
0 

107 
32 
0 
47 
2 
8 
2 
32 
22 
1 
49 
13 
1 
3 
7 
2 

19 
9 
0 
0 
17 
2 
49 
59 
3 

147 
1 
7 
42 
0 
11 
9 
3 

26 
0 
(1 
21 
8 
0 
2 

94G 

r6 

. 

. 
Emer- 

warn- 
ings 
only . 
gency 

130 
0 

102 
10 
41 
72 
10 
0 
52 
239 
0 

220 
74 
455 
175 
89 
48 
58 
46 
78 
0 

171 
59 
236 
13 

205 
0 
44 
105 
0 

406 
187 
93 
237 
0 
0 

315 
14 
105 
70 
222 
227 

0 
54 
84 
0 
55 

13 

5, 154 

309 
. 

. 

--- 
Without expense to Government by- 

Mail . 

1. 450 
I22 
845 

2. 000 
1. 124 
2. 116 
150 

1. 285 
1. 367 
1. 836 
285 

3. 135 
2. 
1850 

637 
1. 180 
2. 248 
3. 118 
4. FA0 
2. 384 
1. sn1 
5. 538 

428 
2, 188 

57 
693 

1. 484 
135 

0. 358 
1. 310 
500 

7. 291 
080 
492 

0. 475 
221 
036 
875 

1. RG7 
1. 347 
212 
800 
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735. 352 
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15. 000 
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13. 000 
401. 700 
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33. 370 
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0 
0 
0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 
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0 
0 
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9 
0 
0 
0 
0 

15 
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0 
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0 
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STORM-WARNING DISPTAP STA'I'IONS . 
Eighteen storm-warning display stations were c~stahlishcd on t1ta 

ocean and lake coasts dnriiig the past year and six stations of this 
t class were discontinued . 

Sioi*in wariiirigs ~ v c i ~  tlisc.ontiiinei1 for the winter on the Gren 
Lakes December G .  1911. and rcsiuned April 25. 1912 . 

Tilc u s i i a ~  advnnce a r r :qp i ien ts  l i n w  been mac1e for tlie c1issc11+ 
nation of hurricane warnings on the Atlantic and Gulf coasts by tho 
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displaymen, by rockets, messages, and other suitable means. The 
following specid instructions, issued on September 28,. 1911, indicate 
the action autliorizecl to be taken a t  the storm-warnmg centers in 
order to in& these warnings of the greatest possible d u e  111 the 
Protection of life and property : 

kJhen nn order to hoist the hurric:me warning is received a t  niiy station 
every effort will i,e imde to give the wnrning the wjdest possible distribution, 
esDecially alnong vessels in tlie harbor rind persons occupying iso1:itd O r  
dangerous points tliitt can not be coinniunicnted with by telegrnph or telephone. 
Vessel nlasters will be notifled that  it Is dnngerous to leare port. In the dis- 
tribution of such warnings offlcinls in charge of stations are hereby authorized 
to hicur any reasonable expense, such as hire of bonts, tugs, horses, automo- 
biles, alld special messengers, not to exceed $200 for any one occasion, without 

telegrciphic nuthority. A telegraphic report of such measures, with n 
Qaterneut of the expense incurred, will promptly be made to the central oflice. 

The following statement gives the number oGf stations, arranged 
under district centers, receivlng storm warnings : 

...................... .._. ............... ..................................... 
................................... ........................................ 

........................................ ... ..........._................... ...... ..._.... ................. 
................................... 

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

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

......................................... ..................................... ..................................... 
Wis.. ...................................... 

Mobile A d  ............................................ 
N8ntn;nket, Mnss.I._._ .................................. 
New Iiaven conn.. ................................... PW orloan; La.. ..................................... 
OW yorli, Ef. Y.. ..................................... 

Norfolk, Va ............................................ 
pweg0 ,N.Y. i  ........................................ 

onsncoln, Fla.. ....................................... 
philadelphin pa.. ..................................... 
p t  ITnron, Mich.. .................................... 

~~ovide*;co. n. I .  ...................................... 
ann m g o  mi. ........................................ 
hdlwky,'  Ohio 1.. .................................... 
Ban ~ r a n c ~ s o o  mi.. ................................... 
$m Juu0 1'. it ........................................ 
aaUlto SI.& Mnrle, Nlch.. .............................. 
TaVannnl~, an.. ........................................ 
nm a, 11~n ............................................ 

1' O b i  P o Ohio ........................................... 
wtbshl&$on n. C ...................................... 

Me. .  ........................................ 
orog.. ....................................... 

OChester, N. Y.1 ...................................... 

wilmlngt,on: N. C.. ......................... 
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3 
3 

1 

0 
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0 

i n  

n n 

-.- 
Total. 1 157 ........................................... - 
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SAIALL-CRAFT WARNINGS, 

A new warning for the protection of small craft, such as those 
engaged in fishing, towing, motor boating, and yachting, froin darlger 
froin moderately strong wind W:IS designed during the year, and 
nine sniall-craft cooperative stations were established. A red pen- 
nant, displayed during the day only, is flown to  warn these interests. 

The policy of publishing the commercial weather q ~ a p s  in the daily 
papcrs in order to give the reports and information furnished by 
the Weather Bnreaii wider distribution than obtainable by any other 
means has continued during the year. A t  its close there was a net 
increase of 20 papers publishing the map, as compared with the nilin- 
ber for  the previous year. The commcrcial map is now published at  
106 cities and towns, in 147 p:tpcrs having a total daily circulation of 
2,004,704. This large distribution is entirely without expense to  the 
Government except for  the preparation of the original casts, and 
ineans the placing of weather information before the reading publlc 
n t  a great savinp of funds thnt can be utilized in the extension of 
ihe bureau's work in other directions. 

Daily weather maps are issued direct from 59 stations, with a total 
daily circulation of 20,550. Since the publication of the commercial 
map was begnn, the station map has been discontinued at  51 stations. 

Glass weather maps were installed during the ycar at Cliicago, 
Evnnsville. New Yorlr, Tampa, Peoria, F o r t  Wayne, a i d  San Antonlo, 
and arc now clianged daily in  50 p1:rces at  45 stations. The usual 
points o i  display are cotton exchanges, fruit and prodim exchanges, 
chambers of commerce, boards of trade, maritime exchanges, and 
customhouses. The high value attached by commercial orgnniza- 
tions to this elaborate means of portraying general weather condl- 
tions is evidenced by the following extracts from letters received: 

SI'ATION WEATIIER MAPS. 

From the secretary of the Tampa (Fla.) Board of Trade: 
I have not written you before to nclrnowlcdge the receipt of the Inrge glass 

wenther map, which has been i~~s tn l led  on the first floor of the bonrd of trade 
building, 11s I desired to wait n meclr and see whnt interest the public took in 
this excellent method of showing tile weather of the United States daily. 1 
es lmted  in tlie winter tiiiie when we linve 10,000 tourists in Tanig:~ thnt the 
J]mp would be surrounded all day long by our friends from the North, but 1 
(lid not expect such an interest in it during the summer time. The mnl) is SO 
nttractive that  i t  conimnnds nttention, and i t  is 1oc:ited just bnclr oP :I pliite- 
gclass window, and each day tliere are Irunifreds wlio stop to study the jventlier 
conditions as stenciled on the mnp. 

I wish to assnre you that  the bo:ird of trade appI*eci:ites yonr efforts to haire 
this  nap instnllrd here; nnd I also know thnt the public appreciates it and it 
will go a long ways toward ncqiminting the public with tile ni:ips in the p:rper% 
P.S the weather mnp is done in colored chtllli. 

From the secretary of the Savannah (Ga.) Cotton Exchange: 
Full infornintion of the weather 1h:lt prcvnils all oyer the cotton belt and 

the forecast of what miiy bc expcctcd to come is not only rri1u:tble infornmtion 
tlut is highly important to the trnile; we are very anxious :iboiit tllc forec& 
orid the large glass wentlirr ninp is now the most po])nlnr point of tlie excliallger 
pad the map is surrountlcd by a crowd wliile i t  is is being made up. 

From the sccrctary of the Evansville (Ind.) Business Association : 
The large glass we:ither mnp is a great irttrtiction, and it lins proved so in- 

teresting to a great ninny of the business inen that they conic to the associa- 
ljon rooms dnily to observe the weather coiditions throughout the country, a d  
also to carefully study the map. 
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Froin the secretary of the Vicksburg (Miss.) Cotton Exchangcl : 
YOU can not imngiiie liow iniportnnt :I center our glass wentlier in:t1) is just 

Plnntcrs, Gorcrnnicnt engineers, nnA business inen consnlt It m:iny tinics 
especially in regard to the wenther and its effect on the present high 

In  other cilies, blaclrboarcl maps and bulletin boards are changed 
New bidletin boards were in- 

'Ow- 

water. 

in 13 places a t  11 stations. 
8talkd during the yem at Kva~~svi l le  arid ICansas City. 

MARINE WORK. 

OCEAN I\LE'J33OROIBGICAL CIIARTS. 

The nieteorologjca~ charts of the oceans, prepared by the  eath her 
arc distributed to niariners, maritime exchanges, and metc- 

orological institutions throughout the world, and thew receipt is 
frecluent 19 aclrnow1etlgc(1 wit11 assurances of their value to tile inter- 
ests servcil.  lie charts arc also furnislicd by request to ninny 
Schools, co~lcgcs, public libmrics, and meteorological societies. 

The ineteorohgical charts for  the north Atlantic, north Pacific, 
and Indian Oceans and for  the Great Lakes are piiblishcd niont hly, 
?b those for  the south l'acific and south Atlantic Oceans are 
Issued quarterly. The ch:irts contain on the fnce a sl:~tcmciit of :ill 
the mctcorological clernents of the oceans, togethcr with the sailing 
'outes of vcsscls, lines of inngnetic vnriation, and the location of tho 
PRdiotelegraphic stations of the world, and of the storm-warning 

of the United States and other countries.. During the p s t  
year articles ha \~e  appearccl on the revcrse side of the north Atlantic 
and north Pacific charts on water-surface temperature, air tempera- 
ture, and ocean currents for e:~ch month. Similar data are in course 
'f preparation for  publication on tho south Atlantic and south 
'aclfic charts. 

The meteorological data used in  the preparntion of these charts are 
from the vessels of all nations, and the land and island 

%tions of all coiintries bordering on the ocetin. The observers for- 
ward their reports through the locd  offices of the Weather Bureau 
Or, wlien in foreign ports, tllrougli the Anieri c w i  coiisular ofrices. 
The American consuls a t  all the principal pork nrc furnishecl with 
a full supply of meteorological forms, and act as agents for the 
wW.her  Bureau in their distribution. During the past year 2,201 
"@sSpls, representing 24 cli fferrnt nntionalities, hnv? cooperated with 
the Weather Bureau and furnished monthly reports of observations. 
R@lmrts are also received from 261 land stations, making a total of 
2,552 cooperative observers. This work is entirely gratuitous, the 
only return given being in the form of meteorological chnrts and 
Other publications issued by the bureau. These cooperating vessels 

12,~oO meteorological reports during the year, which hare  
called for 3,259 letters of acknowledgment from the Washington 
O@Ce. Reports received tlirougli the marine centers are aclrnowl- 
@aged by those centers, and often in person, as our agents visit the 
Vessels upon their arrivnl in port. Three thousand barometer cards, 
%taining comparrtttive barometer readings, have been received and 
Corrected, and tags giving the corrections of the barometers have 

furnished each vessel. 
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The bureau maintains marine centers a t  23 seaport towns on the 
ocean and Gulf coasts and 19 on the Great Lakes, at which points 
meteorological charts and supplies are distributed to the cooperating 
vessels. At New York, Boston, Philadelphia, Seattle, and New 
Orleans assistants are specially assigned to visit vessels, instruct the 
observers, make comparisons> and furnish general information. The 
official at Seattle has supervision over the ineteoro~ogica~ wor~r of all 
vessels entering Puget Sound. 

The following are extracts from letters commendatory of the 
charts : 

Mr. V. le Tounielin, of the French steamship Cacique: 
I hare becii sending reports five years, ant1 alii too gkid to receive your charts 

and rely ou rhein. 

Cnpt. UT. A. Haughton, R. N. R., coinmander of the steamship 
Persia : 
I can not eslress to you how valuable these cli:irts are to a senm:tn, and beg 

to complinicnt you on the production of such vnlunble nids to safe navigation. 
Acknowledgment is due to the meteorological services of other 

coiintries for furnishing reports on ocean meteorology and other 
special data. The bureau is also indebted to Mr. 13. C. Thornson for 
valuable information relative to the fogs of Newfoundland and the 
higher latitudes of the north Atlantic Ocean. Mr, Thomson has 
made a study of the subject in connection with the contemplated 
establishment of a railway through Newfoundland and a northern 
steamship route to Europe. 

VE8SEL WEATEIEH SEIWICE. 

On April 1,1912, the bureau inaugurated on the Atlantic and G d f  
coasts a vessel weather service on 30 vessels sailing between Nefl 
York and New Orleans and points in the West Indies nnd South 
American ports. This special service on 23 of the vessels was placed 
under the su ervision of the official at New York and on 7 under 

aneroid barometers, and the observer on each takes two observatiom 
daily, one at 7 a. m. and the other a t  7 . m., seventy-fifth meridian 

and radiographs them to the nearest wireless station on the 
Of coast, rom which point they are sent over the land lines to  Wash- 
ington. For this service the observers are paid 50 cents for each 
observation. The transmission of the messages from the vessels and 
their transfer to the 1and.line stations is done without cost to the 
bureau, through cooperation by the naval wireless, Marconi, the 
United Wireless, and the United Fruit radiotelegraph service, to  
which companies thanks are extended for the many courtesies shown. 
The steamers cooperating in this work are operated by the United 
Fruit Steamship Co the New Yorlc & Cuba Mail Steamship Co., the 
Mallory Steamship &., and the Panama Railroad Steamship Line, . 

Vessel weather service has also been started on the Pacific coast on 
ressels of the Nippon Yusen Kabushika Ihisha, plying hetweon the 
Orient and points on the Pacific coast. The Japanese Government 
offered to take u p  tho work free of cost, except for land tolls, and 

that of the o H: 'cia1 at New Orleans. The vessels were equipped with 

time, when the vessel is 75 miles from t f e port of departure or port 
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has issued instructions to all its vessels to make rep- to our oAjcials 
at San Francisco and Portland. 

At San Francisco the daily forecasts are distributed by the United wireless at stated times each day to vessels at sea. 
At San Francisco 321 vessel reports were received during the year, 

but the official states that most of the reports were of little value in 
connection with his forecast work. Reports from coastwise steamers 
were of interest to the public and were published in the papers. The 
Qaximum distance from which reports were received was 1,440 miles. 

At Portland, Oreg., reports mere received fmm 534 vessels, of 
Which 176 were of benefit to the forecaster in connection with his 
work and 358 of on1 slight value. Forecasts made at  Portland are 

over the Port descent Lines to Tatoosh Island, where they are 
delirered to the Naval Wireless station for distribution to vessels at  
sea and to points along the coast. 

RADIOTELEGRAPH SERVICE. 

The bureau is in close cooperation with the Naval Wireless, the 
Pnited Wireless, the Mnrconi, and the United Fruit Telegraph serr- 
!ces on the Atlantic, Gulf, and Pacific coasts. Instructions have been 
Issued to the stations of these services to forward immediately to  
Washington all weather information received, and s ecml hours have 

?nd storm warnings over the ocean. Even when information relat- 
ing to a disturbed condition of the weather a! sea is contained in a 
Private message, the operator at the radio station has been instructed 
to request the master of the vessel to make ? weatlier report. ?e 
Proposed extension of wireless weather service to wver the entire 
nqrth Atlantic Ocean, through international regulation and cooper- 
atlon, has already been referred to. 

set aside for the broadcast dissemination of B orecast, messages 

VESSEL-REPORTING BERVICE. 

I n  addition to their meteorological duties, the officials at the sta- 
tiO?s a t  Block Island, Cape Henry, Sand Key, Southeast Farallon, 
Point Reyes Light, North Head, Port Crescent, and Tatoosh Island 
are required to report all passing vepsels, wrecks, and marine dis- 
asters, and to transmit coiiiinunications between masters, owners, 
underwriters, and others interested in marine matters. All of these 
stations are prepared to  transmit messages b2y telegraph, a?d all 
?xce t Block Island and Port, Crescent are equlpped for day slgnal- 
Ing t: y the international code. Cape Henry and Sand ICey nre also 
equipped for night communication by flash light, Morse cqde. 

Cape Henry uses the telegraph and telephone in reporting dl yes- 
Seis to Noyfollr and Newport News. The names of the vessels passlng 
that stntion are also furnished to the Norfolk press and the New York 
Faritinxe ~sc11ang.e. AH naval vessels are reported to Norfollr, and 
!n Soiiie cases n report is made to the Navy Department at  Wash- 
Ington. Vessels bonnd for Baltimore are reported to the RIaritime 
5xchange of that city. The Virginin and, Marylnnd pllot associa- 
$oris cooperate with this station. Cape I-Ionry has a list of 100 asso- 
elations, firms, and individunIs to reccivo notice of passing vessels. 
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A time flag is dropped a t  the station each day at noon for  the benefit 
of the pilot boats and vessels in the offing. During the year 17 
wrecks were reported to various ship companies, maritime exchanges, 
and individuals. The Cape Henry office receives information df 
wrecks from the 25 life-saving stations between Cape Henry and 
IIatterns Inlet  and from the wireless station at  Hatteras, and reports 
by telephonc to the revenue cutters and to wrecking companies, SO 
that they may render immediate assistance. 

Dloclr Tslnnd senti\ reports to 12 firms and associations. Follr 
v ivclrs ~ i ~ r e  reported by this st:ition during the year. 

Sand IZey t r a n ~ m i t t e d  orders for 72 vessels and gave notice of three 
casualties cluring the year. Ten firms and associations receive reports 
from this station. 

Tatoosh Island r c p o r t ~  all passing vc~sels throngh the main station 
at  Por t  Crescent to Seattle, Portl:ind, a n d  San Francisco stations and 
throiigh the Naval T V i r e l ~ s ~  sti1t10r1 to Victorin Wirc~lcss stntion. 

Por t  Crescent re1)orts passing VCSSCIS, casiia~tics, etc., to 10 firms and 
associations in Seattle, San Frmcisco, Port  Angelcs, Wash., allcl 
Victoria, British Columbia. 

The following extracts from reports reccived during the year fur- 
nish instances of special service rendered by these stations to. vessels 
in distress: 

&'and Xeii, Pln., Janitrrr?/ 29, 197c?.-B~,i! ish srliooncr Rea f l ~ 1 1 ,  Iio~iacco to ICeY 
West, went nslioie :it Sand Key, Fh. C : I I ~ ~  of 1)an:inns and 1G passengers from 
Grand Cayman. Rerenne cut[ ~ r ,  notified by this oflice, welit to assistance nud 
towcd scliooncr into this harbor. 

7'ntoo.s7/ Icdrind, -ii7us7i., .T i l i re  3'2, 1.9 12.--.\t 4.80 a. 111.. while taking a. 111. 
observation, sighted tlie Americctn brig:intinc Willionz G .  Irwin, bound from 
Roclic Ihrbor ,  Wnsli., to Smi Fr:lncisco, Cal., with lnnibcr and lime. Slie was 
lying just off h!fnlrtr:iw Bay, aboiit 5 miles south of station, :in unusual position 
for :I sailing vcsscl. A very light wind. almost calm, prevailed, and the incom' 
ing tide was carrying her slowly into the bay. A close wntch wns kept on her? 
and about 0 a. ni. she rnn til) her ensign, evidently for assistnnce. I inline 
diately requested tlic wireless station to get into conimunicntion with the 
revenue cuttcr Bnohomisl~ a t  Nenli Bay and notify her of the Irzuin's position, 
which they did. Snohon~isl~ proceeded :it once to Mulrltaw Bay and towed tho 
Ivwin to :I s:ifc otting. NO (Irinicigc. Corrim:inc~ei- of ~ n o ~ ~ o i r i i s ~ ~  reports tIi:lt 
Irwin was fast setting in toward rocks when he nrrived. 

September 14,  1SIl.-Sm:ill fishing Inunch capsizcd while leaving anchoraiP 
nt this point. Notifled life-saving crew n t  Nenh B:iy and assisted in holding 
boat on beach until they arrived. Sin:ill damage to boat and no injury to  
persons. 

Port Crescclzt, Wash., ~ C ( L I ' C ~ L  1, l912.-The hunch  Pearl, with scow lorid of 
nmcliinery, drngged her runchors nnd went ashore in Crescent Bay. The life- 
saving tug was n t  oiicc notified. T'he Snmlmmish piilled the launch off nt 2.30 
p. m. wilhout iliininge. The scow was un1o:ided on the beach and floated by the 
flnol~omisl~ several driys Inter without daninge. 

Nort7~ Ifcad, Wash., Augwut 2,  1911.-Thc schooner Americana, with a crew 
of 18 mcn and a cargo of 3,OOO,OOO feet of lumber, bound from Astoria, Oreg., to 
Australia, ne:irly drifted ashore inside Tillamoolc Iioclr during n calm. She WE18 
saved from almost certain destruction by the action of tlie observer, who discov- 
ered her plight and sent :in urgent call for tugs, which arrived in time to rendel* 
the necessnry assistnnce. 

Jan,uarli 13, 1912.-At 0 a. m. the four-ninsted schooner The AdmiVal, bound 
from Valp:lrniso, Chile, to Grays Harbor, Wash., in b:illnst, turned turtle a d  
drifted nshore, H totnl wreck. This sh t ion  notined the life-saving crew a t  
Fort  Canby and the bar tugs nt Astori:!, Oreg., who rescued the crew from the 
jetty and attempted to save the vessel. The observer n k o  kept the Portland 
mnrine interests posted over the Scncoast Telegraph Line. 
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the essential features of the climate of the districts represented. HOjq 
that  the country is fairly well covered with these stations, it has 
been the policy not to extend the cooperative work save in a feq 
important newly settled districts. Requests arc being constailtlY 
received, howevcr, asking for new stations and claiining that the 
local interests demand their establishment. 

SPECIAL SERVICES. 

The corn and wheat, cotton, and sugar and rice region scrvic@ 
were continued, with slight increasa in the number of reporting sta- 
tions. Reports from over 400 regular and spacial st&ions are nod 
being used in tbese services. I n  the corn and wheat region 12 ceotraf 
points issue daily a total of more than 1,000 bulletins, while 26 stat;$@ 
Q.the cotton belt issue more than 1,500 bulletins. These service5 a@ 
rapidly becoming more popular, as evidenced by the incremhg ais- 
culation of the bulletins and the many and persistent deinrnds that 
have been made for the extension of the cotton and corn and whe3  
services westward into the more newly settled territory. 

The policy of combining under a single observer the work dons for 
the bureau at points where two observers had heretofore been em- 
ployed has been continued. Thirty-four such combiiia tions were 
accomplished during the year, resuhing in some saving ~ J J  pay to 
observers, a decrease in  telegraph tolls, and less work in the propara’ 
tioa and auditing of accounts. 

INSTRUMENT DIVISION. 

The routine work: o€ tho Instrument Division, comprising the 
iesue and maintenance of the standard instrunientai equipment at 
all stations, has been maintained in a thorough manner throughout 
the year. 

SPECIAL TN 9 T R  I J 31 104 T A L  EQU 11’ MEN TS . 
Early in July, 1911, the oificinls of the city of New Yorls re- 

quested tIie FF-e:itIier ~ u r c ~ i u  to talw over and operate tlie CentrRl 
Park Mcteoro1ogic:il Observatory, foiinded :ind for many year5 
maintained by Dr. Daniel Draper. This was proniptly done, and, in 
order to carry 011 propel. comparisons betiveen tlio Draper instru- 
ments and the standard types nsecl by the Weather Bureau, a c0.m- 
plete eqnipniciit of the latter was installed in huglist. CornparatlVe 
recoi-tls will bc iii:iitit:iincvl for a yc:ir or iiioi‘c for tlic purpoi(: d 
making as complete connection as p o s d ~ l r  betwren tlic old records 
and those that will be obtained in hture.  

Shieli(ed rain nncl snow gauges w c r ~  installed for c o l n p r a t i ~ o  
observations at stations in the Denver section, under MI-. 1~ranc Ic~-  
burg; at  Ycllowsto~ie I’arlc, untlcr Rlr. Gittings; ant1 iu the 1Jteh 
section, under Mr. ‘l’hicw(1ti. TIi15e ollicials have reI)ort cd geiicrall,Y 
satisfactory restiIts, t o ~ c i h o r  with suqge\tions tor structural ~ u o ~ l l -  
ficxtions to overcome difficulties c ~ ~ ~ c r i c n c c ~ .  111 a11 C:ISCS the records 
of snowf:ill from these gauges are 20 per cent to 25 pcr ccwt p a t e C  
than obtained by the customary means. It seems :idvisnblc, there- 
fore, to extend the installation OS thcse puge.; rls nic:~ns and op’ 
portunity permit, having tlnc, i.egwd to the suitability of the Iociit10n 
and exposure ant1 tho  probahlr permanence of the sts ‘1 t ’  1011. 
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Dpon tlic request, of tlic Chief of tho Bureau of Animal Industry, 
Prof. Marvin, of tho Weather Bureau, -was detailed to recommend 
and specify a complete cquipnicnt for the protection from lightning 
Of the buildings and structures at the Morgan Horse Farm, Middle- 
bury, Vt. ~ ~ i c  wor~r  of installation was carried out by tlie farm 
'Vorlrrnen, and an cil'ective system of protection provided a t  a small 
Part of the ordinary cost of such work. 
h furtherance of the active cooperation of the Weather Bureau 

Fith other deptrtments of the Government, instruments have been 
'hstalled a t  Priest River, Idaho, and Cloquet, hilinn., for tlie Borest 
hrvice, and equipments have also been sent t o  the forest experiment 
Stations a t  Ephraim, Utah, and Quincy, Gal., where they will soon be 
'nstalled. IR cooperation with the Bureau of Mines, instruments have 

supplied and provisions mnde for collecting humidity and tem- 
perature data over central Illinois, to be used in the  sludg o* ct~uws 
and prevention of mine disasters.. 

I n  connection with the extensive arrangements made during the 
year to observe and study the conditions attending fmsts in onchards, 
@Wipments were placed a t  39 points of observation at 10 different 
Orchard stations in North Carolina. Less extensive provisions were 
qade for similar observations a t  Grand Junction, Culo., Provo, Utah, 
and a few stations in Oregon. Plans in  hand for  a general extension 
Of studies in other important f rui t  sections will call for  additionat 
@Wipments. 

IZidslrs were purchased for  10 stations, and thcsc are now in full 
Operation, except a t  three stations wherc tho worlr of ercction is 
ulniost complrtcd. 

The development of s ecial apparatus for  the measurement of 
solar racliatioii mas cstenc P ed during the ycar and equipments of the 
Marvin pyr1lelionicter were complct ed for use a t  Wasliiiigtoii, Broiint 
we:itller, l/laclison, IAinco1n, iincl S m t a  ]?e, as earlier mentioneci. 

It has been ~rnown for a nuinber of pears that the ve1ocitic.s of the 
?ind, as  s h o ~ ~ n  by the standard types or anemometers, are increas- 
lngly ~ I ' I ' ~ J I C O I I S  at velocities of 50 to 60 inilcs per lioiir and higlicr. 
4 s  the exact emlirn tion of t~irse intlicntions ciin be determined OIIIY 
by comp:ir:iti\dy e1:tbor:i te investigations, Prof. l lnrvin wis di- 
rected t < )  t:llrc 111) this iniport;iiit probleni. I n  accorcl:ince with hi5 
~econinicndiitions, t8wo methods of investigation will be concluded. 
Prcp:lratioi~s are already ~ v e l l  advrtnccd l o r  mnldng these tests by 
beans of an nnciiionictcr whirling machine. This appnr:itns consists 
of a horizo1it:il tirjli 30 feet i i i  length, which rcvolvcs about) a w r l i c d  
Qxis and carries : I t  its outcl* end the :inemometer to be tested. 'L'csts 
Of a sntisfactory natiire r:111 be obtnincd by this nie:iiis :it tliflcrcnt 
Pelocities 111) to  70 or SO Iliiles per hour. 'rho sccolid iilethod Of k s t -  
Ing will c:lrrjed out iii :i so-cnllctl wind tunriel. A I:lrp ~ ~ O J V C ~ .  01. 
&I, wrill (1rive the air. t1lyoiig1i :t c~osccl ~1i:11111~1 01' d ~ c t  pi~otliichg 
conditions 1111dm. \\Tliicll tlic vclocity of tlic a i i c i n o ~ ~ ~ e t ~ s  snl),jecbtcd t 0 
the crirrcnt thus cre:itctl can be mensiirer~ nccur:itcly 1 ) ; ~  ~~~11-1rnown 
dylininic principles, as  well as by ilie aid oP speci:il types of pl+essure 
p u p s .  (+e11er:ll pl:lns for the equipment rcqulrd :W now in the 
!an& of blo~~rcr  compiinics, with :L view to  further dc~elopmcnt, along 
h e s  oi giwtcst, eflicicwcy and cconorriy of p o ~ e ~ .  Wit11 tliis :ip- 
Paratus tlic JrcIocities wiII be cnrrirtl beyond 100 niilcs pcr hour. 

1NBTRUMENTS FOR SPECIAL RESEAI<OII WOIIK. 
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LIBRARY. 

The additions to  the library dnririg the yc;n nnrnberecl 1,204 boolrs 
and separate pamphlets, bringing the total collection up to abodt 
39 000. All additions were catalogued under author :~nd subject. 
3 e  c:ita~oguing of  the meteorological contents of scientific journals 
was carried on as 11s~ia1. 

The iirgent need of inore space for this branch of the oilice vas  
mot a t  the crid of the fiscal year by thc acquisilion of two inore rooms 
and the installation therein of modern steel shelving. There is thus 
provided :L long-desired opportunity to re~ocaie the books tIiroughout 
the librarg; also to set aside space for a small reading room and 8 
workroom. When the chnrigcs now in progress arc complete, the 
Weather Bureau library will for the first time be installed i’f tz 
nianner corresponding to its jmportance as the principal c o l l e c t ~ o ~  
of rrietcorological lit eratiire i n  this country. 

Noteworthy books :~iltled (luring tlic year fa11 into two CI:LS~% 
vi:, (1) old books, obtained chiefly in connection with s:ilcs of large 
private libraries abroad; and (2) important publications of tho CW 
rent fiscal year. 

TJndcr (1 ) slionld be mentioned the extremely ram first edition 
of Wells’s “ Ess:iy on Dew ” (1814) ; tho first edition of I’loward’S 
“ Climate of London ” (2 vols., 1818-1820) ; the first and socon$ 
editions of Dnniell’s “ Meteorologira,l Essays and Observations 
(1 823 and 1827) ; JEravais’s “ M6moire sur Ies l idos ” (1847) ; Rove’s 
“ Verbreitung der Wiirrnc ” (1852) ; and Foixclier’s (‘ Trait6 des by 
gromhtres ” (1680). 

Under (2)  the following may be noted, not only as important addi. 
tions to the library, but as, on the whole, the most noteworthy pub- 
I h t  ions in t h r  field of meteorology that  have appeared throi~gIioU~ 
the world in the course oC the fiscal pear: 

“ Meteorology,” by W. I. Milhnin (New York, 1912), aims a t  c o w  
prehensive scope and adaptability to classroom purposes. A. W e g  
e n d s  “ Thcrmodynamik der Atmosphiire ” (Lcipzjg, 1911) contail19 
many novel featurcs, reflecting especially thc recent discoveries and 
hypotheses of aerology; it is planned as the first of a series of boolfs 
in which the author proposrs to cover the .whole field of fitniospherlc 
physics. ‘‘ 1)pnnniic I\lcteorolo,qy and Tlydrogi~aphy.” ~ o l i i i i i o  2, by 
V. Bjerkncs and others (Washington, 1911), deals with Iriirem:itics~ 
applying the elaborate mathematical methods of the first vo lme ,  
“ The Sim,” hy C. G. Abbot, director of the Astrophysical Obscrva. 
tory of the Smilhxoninn Tiistitiition, devotes nmch attention to the 
solar relations of the earth’s a t ~ n o s ~ ~ h r r c ,  !ind may bc regartled as a 
successor to Yoiing’s wll-known vwrk benrlng the smne title. ‘‘ Fore- 
castinq Went hr,” by W. N. S ~ W ,  director of i I i r  Ijri t15h nrctenro- 
~ o e i c n ~  o~licc, sii~rrni;irixc~s tlic progress, (~iiring t~ ic  piqt ilecxc~r, of 
English meteorology in  the subject treated; i t  is virtnaIIy :I continu- 
ation ant] revision with rniich enl:~~*gccl scope of tlic classical work 
by Abrrrron11)y 011 this siil)*ject. A sc~cxmcl edition, in German, of the 
In te imt  ioiml Mcteoro1ogic:il (MPX was publisliecl hy the R o y d  
1’rilSsi:iri Alc1corologic:il Tnclitiite (Rcrliii, 191 1). 

Rcrology and nrronriut ical mcleorology arc incre:isincly proin incnt 
in rcccnt Iitcraturc. A second and final volume of F. I,inke’s L‘hero- 
iiniitisdic filcteorologic ” (~4’1*ankFiirt a. M.,  IN^), has appwr (d7  and 
a cornpanion work by the same miter  on aeronautical climatology 
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reprinted in separate form, viz, “ Les diffCrentes forntes de halo et 
leur observation ” (Paris, 1911). 

The psychological effects of weather and climate are discussed a: 
length in W. I-Icllpach’s “ Die gcopsychischcn Erscheinungen 
(Leipzig, 1911). 

That  meteorol?gy is being widely introclnced into the curricula, Of 
German scliools IS indicated by the fact that a mbrlr on the tcachlng 
Gf this science, “ Der wctterkundliche Unterricht,” by 3’. Linke 6 
J. (‘liiossnei. (Fr:inkfiirt ;t. M., 1912), went through three editions 
during the year. 

The following climatcilogical and climatographical publications 
may be noted : L. C. W. Bonacina, ‘‘ Climatic Control ” (London! 
1911) ; F. ICre(li:i, “’I1 climn di Romz” (Rome, 1911) tuid “ CIima- 
iologia di Tripoli c Bengasi ” (Rome, 1912) ; E. Grohniann, “ Das 
K l i m ; ~  im Ki‘nig-eich Snvlisen (Dresden, 1911) ; M. TTnll ,  ‘‘ ‘me 
Rairifnll of Jnrnaica ” (Ringston, 1911) ; 1-1. E. II:mbcrg, “ IJ@ 
pluies en SnEdc ” (Ups:rla, 1911) ; A. ICnos, ‘‘ The Cliniate of the 
Continent of Africa ” (London, 1911) ; and 0. Rubcl, ‘‘ Das I<li@ 
von Baden-Baden ” (Strasslnurg, 1911). 

Arrangcments were made during the year with the Library of 
Congrcss to Inltc over “ second copies 7 7  of copyright deposits in cer- 

for  the transfer of such inaterial to Government libraries. Howeverr 
very little of the available material has thus f a r  been found to l)e of 
value to this bureau. 

The policy noted last  year of strengthening tlic libraries d 
Wcather 1311reau st ations has bcen continued. A new uadertdtin& 
in this connection was an arrangement macle to  supply the stntions 
with the cnrrcnt files of important meteorological journnls. A ~ 7 5 -  
tern of routes has been ~vorlrcd out, so that the Quarterly Journal 

1 
stations of tlic l i i i r a n  find prrinnntntly deposited a t  the inore IW 
portant stations. Sirnilarly, the Meteorologische Zeitschrift is nofl 
roiited rcgularly to a number of stations where it can be used to 
cdvantage. 

tain cases, in accordance with a general scheme recently inaugurate d 

(if the Roy:tl Mcteorologiral Society is now wen rrgnlxrly a t  

EXAMINATIONS FOR PROMOTION. 

The total  nnmbrr of esnmination papers received and ratcd darinb 
the year .was 359, :is coinpared with 295 during the preceding year* 
Following is tlie iword in detail : 

1911 1012 
-- 

Subfcct. Total. 
AUK- Novom- Fobru- 
usl.. ber. ary. May. 

__- __ 
Emlisli grammar ............................. 11 16 13 18 58 
Arilhmclic ................................... 0 10 11 10 40 
’Elemcnlary moloorology ...................... 7 16 10 lG 40 
Essriy writing. ............................... 11 11 9 14 45 
A l p o h  ....................................... T i n  18 12 42 
Physics 8 6 0 7 27 
Trlponomotry .............. 0 0 11 32 
Astronomy.. ............... 3 6 1.5 
Plant plivsiology ........... 2 e 10 
hdvanood meteorology.. ... 6 8 10 

Total ................................... 89 88 78 117 352 

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

----- 
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shipping. Special reports o€ weather and of shipping bound for 
J3r~tisE1 Columbia ports are also furnished to  Victoria, 13ritisli Col~fl* 
bia. The opening of new salmon industries a t  Neah Bay, \\,liere :iboVt 
9,000 fisliei.rncn, manning 350 or 400 fishing ~niinches, makce thel1’ 
headquarters during the salmon season, 11:~s largely increased’ the 
coliiinercial business hanclletl over this line. 

Tlic total line receipts coIlecte(l during tlic year a t  s(:~tions on the 
seacoast telegraph lines were $2,9!)8.49, which’ amount has been de- 
posiicil in thc Trcnsury of the United States. 

PUBLICATIONS DIVISION. 
This division has kept the stations fully supplied with the necess$’ 

blank forms, maps, and forecast cards, and continued the preparatlofi 
and distribution of the Monthly Weather Review, the Bulletin of the 
Mount Weather Observatory, the National Weather Bulletin, the 
Snow and Ice Bulletin, the Washington edition of the daily weatbe‘ 
map, and the Meteorological Charts of the Oceans. 

There mere published during the year 500 copies of Bulletin No. 397 
“A Course in Meteorology and l’hysical Geography ’,; 2,500 copies of 
Bulletin No. 40, “ The ltelatioii Between the Precipitation Over the 
Watershed of the Ohio River Above and the Stream-Plow at Chy 
cinnati ”; and 2,500 copies of Bulletin No. 41, ‘( Forecasting Frost.ln 
the North Pacific States.” Also, there were reprinted 2,000 cop@ 
of Bulletin V, (‘ Frost Data in the United States.” 

Binding was well advanced, including reviews and maps to date, 
and about 1,5880 volumes nearly equally divided betweeri the library 
and the Clirnntological Division, in both o€ which there had been 
large accumulations. The lithographic work was iiicreascd so111e* 
what, chiefly by a larger issue of the RiIeteorologicnl Charts of the 
Oceans and xclditional matter published therein. 

DIVISION OF SUPPLIES. 
I n  addition to its routine duties this division is charged with the 

pureliase and inspection of all supplies for the central ofiice a d  
stations, including the prepra t ion  of specifications for articles not 
obtainable under the General Supply Coninlittee’s contracts. 

Ten additional stat ions were equipped during the year with nefl 
stereotyping outfits for  commercial mtLp castings, malring n total of 
GO new outfits in actual use a t  .the present time. ‘I’his numbrr does 
not include stations that T Y C ~ C  equipped with the old-styjc, 011tiitS 
prior to 1010 or stat ioiir w~icrc tlie c*onimcrci:il ii1:ips ;we p-oi lwed 
by other procrsscs. 

With the assistance of the drafting room a new pattern for tl1e 
outlines of the large glass maps was 1mparcd in this division. This 
has added materially to their acciiracy and general appearance. De- 
tailed specifications for the construction and color scheme of these 
maps were also prcpared, printed copies of which, together with blue 
prints of the new map p:ittern, have been supplied to  such manu’ 
facturers as mere invited to  bid on furnishing and installing the 
maps. Through competition thus secured among art-glass manu’ 
facturers the average cost of glass maps has been reduced from about 
$350 to  less than $200. Seven new glass maps were installed during 
the year--one each a t  Chicago, San  Antonio, Seattle, New Orleans, 
Tampa, Evansville, and For t  Wayne. 
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OBSERVATORY BUILDINPS. 

The new observatory building at Sand Key, Fla., which was coin- 
Pleted early in  December, 1911, is constructed of concrete, and has 

fWnr7ritiou of concrete piles driven into the solid rock. It was 
dcsi@,c~tl and constructed to  withstand the hurricanes that  occasion- 

visit that region, the building that  previously occupied the site having heen destroyed by one of these storms. 
The observatory building a t  Key West, Fla., which is to replace the 

'ne that was so badly clninaged by the Iiiirricane of October 11, 1910, 
as to make a new structure necessary, is well under way and will 
Probably be ready for occupancy by lhceinber 1. This building has 
a uassive concrete foundation and a superstructure of terra-cotta tiles 
and concrete and is designed to  withstand the action of wind and 
" a v ~  that accoinpany the hurricanes of that region. 

The following table shows where tlio buildings owned by the 
'Teather 13ureau are located, the fiscal year in which they were 
epected, and the cost of the building and ground in each case: 

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

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

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

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

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

......................................... .i 
............................................. 

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

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

building.. ................................. 
Btnblo.. .............................................. 
Barn.. ............................................... 
Cottngu for workmuti.. ............................... 
Physicni lnboratory.. ............................ :. .. 

lq Cothgo and ofliuo.. .. .:. ............................. 
lqBntUckct Mess.. ....................................... 

'Qgansdtt pioi-, R.  I.. ................................ 

1000 
1903 
1007 
1002 
l00G 
1007 

8 1800 
1904 
1006 
1000 
1002 
1007 
1005 
1904 
loll9 
1004 

1002 

1007 
1002 
1903 

8 1002 
1007 
1003 

1900 
1004 
1900 

0 1w0 

1905 
8 1005 
7 1909 
8 1009 

1005 
1!)04 

1000 

1004 

8 ~ O O G  

1003 

cost of 
ground. 

4 Additional ground purciiasod. 
6 1i:stimntud cost of now bnilding no\v in  ronrse of ronstrnctiou. 
0 U o g u  in 1905. 
7 Iluenn in 1003. 

cost of 
buildings. 

112,841.81 
0,503.00 

12 LIZ0 69 
6'901'00 
5: 110: 00 

15,G30.30 

10:043:50 7 G o 8  25 

14 115 20 

0,338.47 
o,1lx.00 
7,431.50 

10,837. W! 
7,430. Gx 

12,781.04 
4 869 75 
6' 087: 0tl 
9'730.04 

14 844.50 

12 2711 24 

io,o85.oo 

0: i22: 45 

0:34ti.00 

4: 54ti: 00 

1: !il0,00 

48,035.20 
8,167.00 

11,0ti4.74 
7 000.00 
8: 004.55 
1,000.00 

v(w. no 
1 300.00 

37'521 51 
11' 246'34 
4' 72.8: 53 
8: 036.50 

Totnl 
cost. 

$14,841.81 
7 768 00 

14: 720: 44 
6 901 00 
6'019'00 

15'001:80 

8: 702.75 
10, 0G3. 50 
14,130.65 
9 222.45 li: 375.22 

12 001 00 
9: 040: 55 

12,887.02 
0 472 3tl 

12; 702:SQ 
6,100.76 
0 8R2.08 

11:972.19 
6,346. w) 

16 804.60 
1' Gl6. 00 

15'790.74 . 
4:34G.00 

io) 085. 09 

40,808.41 
8 817 00 

11'004:74 
7: 000. IMJ 
8,004.55 
1,WO.OO 

000. 00 
1.300.00 

37'521.51 
11'240. 34 

12,188.26 
4: 728.53 
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Yuma, Ariz .............................................. 
Total.. ..................................................... 

__ - ~ 

Location. 

4 1903 

$6.50 
4110 
120 
444 
318 

I ,  020 

456 

3liO 

cost of 
ground. 

IIwi,, light, wator. 
Walw. 

Do. 
IIoiit, light, wiitcr. 
Water. 
Six rooms‘ hen1 ciciincr light, jtinitor and porlor sorvlco, dectfio 

WVstcr for (IorncLic and irrigation purposes, and tho t r i t d o g  
oirrrcmt. ior fail storagh. 

;ind riim ~f 1111 trocs on thi! pnmisos. 

1 $101.00 

1 38. DO 
154 .00  

18.75 
5,040.95 

2,021.76 

Fl 
Y12.00 

$1 11 
2) 

43,048.05 

cost of 
buildings. 

088, 8’25.39 

1 Donated; figures roprcsent cost of title transfer. 
2 Qovcrnment rcscrvatlon. 
3 Dnildln and ground purchased as a wholo. 
4 Itcmod3cd. 

A&n&Mi$. .............. 
Clallam ky, Wash ......... 
Dol Rio, Tox ................. 
Durango Colo ............... 
Honolnlr;, IIawnli.. .......... 
Indopcndcncc, Cal ........... 
Kalispell Mont.. ............ 
LcwIs~o~),  Idaho. ............ 
Mantoo, N. C . .  .............. 
Moorhead Minn.. ........... 
Mounl T~nialpals, Cal ....... 
Pysht, Wash ................. ~ 

Rosehurg Orcg.. ............ 1 
R O S W ~ I I ,  k. M ~ x . .  ............ 
San Juan. 1’. I t . .  ............ 

8 ..... ~ ......... 

Thomasvillr Ca.. ......... ..I 
Tonopah N’ov ............... 
Twin WLsh.. ............... 
Winn)cmucca, ~ c v . .  ........ .I 

540 
144 

420 

144 
560 
720 
300 
420 
840 
132 
480 

420 Scvcn rooms‘ hcni lighl. walor. 1 
 cot, 1ig111, Ivnter,’ and i h c  rrco tnnsportat ion or (:over~lmod 
WUkT. 
Hnnt. lighl, waior. 
IXcal: light., claannr. 
Fivo rooms. 

cmployocs niid snppiios. 

I _ _ _ _  

Total .................. i X , U H  
- 2 ___.__- _ _______ ,, 

PERSONNEL OF THE BUREAU. 

The numerical strength of the Weather Bureau at  the close of thO 
year was 0,992, as compared with 0,483 at  the end of the precediflg 
twelve months. Of the tots1 number, 7,830, or more than 75 per 
are cooperative observers who serve without compensation other t!15’ 
that received througli the free distribution of Government pub11C5’ 
tions. There were 440 more of this class of employees than at tbO 
close of the preceding year, diie t o  the extension of the service 3’ 
various ways, the greatest increase being in the number of coopernti\“ 
marine meteorological observers. 
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The total number of commissioned employees at  the end of the year, 
808, was 32 more than a t  the close of the preceding year. The central 
'6% force was increased by 11, much needed additional assistance 
haV?ng been provided for  by an increase in the number of statutory 
Positions in the appropriation bill for  1911-12. The field force was 
Increased by 21 because of extensions of the service, mainly in  the 
&@St and Southwest. The transfer of new assistant observers from 
!'he central office to Mount Weather, Va., for  instruction nominally 
increased the force st the latter station. It was found possible to 
? @ h e  the worlring force of five stations by one employee ench7 allow- 
'ng a corresponding strengthening of the ersonnel a t  five otlier sts- 

, The number of permanent appointments 111 the classified service, 
Inchdin transfers and reinstatements, wns 122, or 4G more thnn 
during t Y le preceding year. The temporary nppoiiitmcnt s nunibcred 
'8 or 31 more than in tlie previons year. 

hention was made in  the last annual report of the difficulty es- 
Perienced in  retaining now assistant observers because of the low 
entrance salary ($720 per annum) and the temptation presented to 
young men possessing the requisite education and qualifications to 
@%age in other eni111oynient giving more lucrative immediate returns. 

assistant observers are now given pyornotion to $840 per annum 
after six months' satisfactory service. This has had the effect of 
materially reclucing the number of resipiations of tliat class of em- 
Pl0Yees, and should enable the bureau to secure a better grade of men. 

There were 27G promotioils in  the cltlssified service during tlie y c k n r .  
811 but one, whic11 was a restoration to  a, position formerly held, were 

the next lliglicr grade or by civil service certification for advtince- 
The considerable increase of the 

nQber of promotions a s  cornpiwed with the previous year was duo 
Partly to enlarged appropriations, which made ossible the advance- 

'hlCh required tlie jmriiediate advnnccnient~ of" otdier clq~loyces fol- 
'OWlng a. vacancy in a higher grade. 

In the classified service tlicre wore 59 voluntnry resignutions, 11 
There were 5 forced resignations 

and 4 removals from the classified service, conipnred with 9 iind 12, 

8f the 114 profationary appointees, o,nly 1 'failed to coiiiplete 
sh~cssfu l ly  the six months probationary period. 

There were 9 reductions in tlie classified service: '7 Sor c:iuscs in no 
'3 reflecting upon the character or ability of the employecs, and 2 

In  the unclassified service there'were 2 perninnent and 4 tempormy 
'PPointments, 5 promotions, 1 reduction, and 1 resignation. 

The absence record for the year shows that station eniplo ees took 

'ace employees took a little less. With respect to  annual leave, the 
'mount taken by station employees was practically the same as last 
year; at the cantriil office, the iniile ernployees had an average of 3.9 

mor0 and the female employees an average of 0.7 of a day less. 
'or the entire service, the amount of sick leave w:is the sniiie as dur- 

t i o h  where the demands on the service lia $ greatly increased. 

from siibclerical positions. 

Of deserving employees, and artly to t P 10 trnnsfer of many 
P0s:tions from the miscelliineous to t .p le statutorv roll on July 1, 1911, 

than during the previous year. 

ectively, durin the previous year. 

O S  physical disability. 

a little more sick leavo than during the preceding yeiir, w l i ~  *$ e central 
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ing the previous year, and the average annual leave was 0.8 of a. dS7 
more. 

There were five deaths in the commissioned force during the year* 

CHANGES IN THE FORCE OF THE BUREAU. 

CLASSIFIED BERVICE. 
Appointments : 

I 
2 Printer, at $1,000 
2 Clerks, at $900 __________________________________________-____- -  
4 Copyists, at $s40_________________-_--___-___-__-____________-_--  

20 Slrillcvl artisans, at $840 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - 
3 Assistant observers, a t  $720 - __-- 
3 Copyists, n t  $720 ______-  - 
2 Repairmen, at $720 ~ 

1 Firemen, a t  ~ 7 2 0 _ ~ _ _ _ _ _ _ _ ~ _ _ _ _ _ _ , - ~ ~ ~ ~ ~ ~ ~ ~ ~ _ ~ ~ ~ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ ~ -  
7 Messenger boy, :it $480 
8 hlessenger boys, at 

66 Slrilled laborers, at $450__________________--_______-_________-- 
Messenger boys, a t  $360 

114 =+ 
3 
1 

4 
4 

I 
1 
I 

2 
4 

I 
1 
I 

2 
4 

2 
2 
I 
4 
I 
1 

40 
I 

68 
4 
276 
4 

Causew- 4 

Probationary- 

I 

Pcrllr:l11~!11 t- 
Station agents, at $300: 
Student assistant, at $300 

I 

I{y transfer- 
Clerk, :it $1,200 
Copyist, a t  $ 8 4 0 _ _ _ _ _ _ _ - _ - - _ _ _ _ _ ~ - - - _ _ _ - - - _ - - _ _ _ - _ - _ - - ~ _ _ _ _ _ _ - -  

1{y reinstatement- 
Messenger, a t  $GOO - 
Messenger boy, at $ 3 C , O _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ - - - _ _ _ _ _ _ - _ - _ - - - ~ ~ ~ - - -  

Temporary- 
Conipositors, :it $1,250 _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  
Printers, at $1,000 
Clerk, a t  $900 
Repnirnien, a t  $720 ____-  
Messenger boy, :it $480 - 
Skilled laborer, at $450 ------__________________________________- 
Messenger boys, at $ 3 C O - - - - - - - _ - _ _ _ _ _ _ _ _ _ - _ _ - - - _ _ _ _ _ _ _ - _ _ _ _ _ - _ -  
Student assistant, :it $300 - 

I 

Promotioils ( n ~ i  proniof.ioiis oxcctllt 1 wJre to (lie next lliglicr grzidc or by 
cer t iflea t ion for cid\wnccment from subclericn 1 1 iositions) _ _ _ - - _ - _ _  - - _ - - - - 

Reductioiis : 

TO grant assignnient to preferred station - 
A s  an offset to the burcaii for tillowance of qnnrters, fuel, find 

l i g h t s ~ ~ ~ _ ~ ~ - ~ ~ ~ _ ~ ~ - - - - - - - - - - - - - ~ ~ ~ ~ - ~ ~ ~ ~ ~ - - - - - ~ _ - _ - - - - - - - - - -  
To conform to provisions of npproprintioii bill _____-_-__--___--- - 
Physical disability __________-_________________-___-___---_-_--  -- 

2 
2 
/ 

9 
d 



- __ 
......................................................... 

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

STATISTICS OF THE SERVICE. 

Sickness. :::E' 
____- 

1. 8 6. 8 

3.6 27.3 8.2 26.6 
2.4 la. o 

' h e  following tables show the numerical strength of the bureau, 
the highest, lowest, and average salaries paid in the commlssloned 

Qades : 
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186 
406 
104 
124 
81 
7 

66 
8 
4 

271 
30 
27 
9 
2 

19 
7 
1 
1 
1 

1 ‘J‘hlr total ernl)rarc3s :ill pnld I)c1.Sollq conncctrd with tiir bureau on June 80, l ~ l ~ l  
excrpt I:! commisnloncd cmployccs nbsmt on thnt  dnto and who had been granted leave’ 
of absence or furlough wllhout Day for onc month or more. 

aonr em loycc dcTotcs n portSon of 111s tlinc at one of the map stations at the Unite” 
states  Cnpftol. 



Clusinod Frdos: 
IIip;hcsi salnrg. ........................................................... 
14owcst salary.. ........................................................... 

r,. Avcraec snlnrv.. .......................................................... 
.................................... 
.................................... 

.............. 1 .................... 
4--__- ~- ~ - - _ _ _  . ~~~ 

.---.-. ... ... . . .  __ . . .  - ...... .- . . 
O n  .Tunc~  :10, 1012, llicrc w w c  

Average salary 01 all (station and Wasliinplon) is $1,070. 

‘‘Jl’hiR roprrHrnfs t l ~ r  iiorrnnl sliition force. ‘W a12 cmployws. 
0 

$ci,000 
450 

1,183 

720 
240 
540 

nctoulls on 


