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REPORT OF THE CHIEF OF THE WEATHER BUREAU. 

' E ~ I R :  I h ~ v e  the honor to trniislnit l~crewith a report on the work of 
the Wcnthor Buranu tln:.iag tho year 1803. 

Very respectfully, 
MARIC W. HARRINGTON 

b h ~  
Hon. J. STEBLING MORTON, 

&wetarg(. 

WORX OF THD YDAR. 

Duriug the current year the work of the Bureau hm been aarried on 
successfully and the expenditurea kept well withiu the rippropriationa 
The reduction in total cost of maintsnmce is about 10 per cent and 
the estiml~tes for the pre~ent fiscal year have been correspondln ly 
reduced, with the confident expectation that? while more ecouomiw 'I ly 
dlninisterecl, the service will lose uothing of its value to the publionor 
have its effloieucy impaired. 

A general reorganieation of the Bureau, however has been effeoted, 
with tho satisfactory result of oliloinating discordmt elements, sy, 
tclllatizing the work, and establishiug hartaonious and concerted effork 
to increase the vcblue of the sorvico to the nblia This readjuetmeut 
ndded largely to the labors and rosponsigilitiee of certuin division8 
without corresponding inureaae of workir~g force. In order to afford 
all proper guaranty of success tit111 houesty in the dieb~~reetnent of 
f111llrds and care of property, importnnt chatlges were made in the pur. 
cllt~aing and disbureiug divisionp, the geriekaleflect of whichie to have 
1111 llrattere relating to property and fund8 receive the indoraseu~ent of 
two  indopendent offloere. 

111 January, 1893, the outiro force of locnl forecaet officials and 
o1)narvera was brought witl~in the classified eorvice by I'rosidential 
order, and since that date all nppoiutmonte to such force have been 
n~ricle through the Oivil Bervicu Uomlniseion. While 19 persous 
I18ve been ee arated, from the ulassifled station foroe duriug the period P covured by t lis report, but tllree requests have been 11iftde for oertifl- 
cations during the same peiliod. Thie?, of couree, has eomowhat embar- 
rriesed the  orv vice in its gel~eral ststion work; yet in furt(heranoe of 
tlis policy of the Bureau to retluce t l ~ e  station force to the smallest 

onsible number oonsi~tel~t with ee[lciency, every effort lias been lode, gy a judicious placing of the premut force, to uintaiu the high stalndwd 
or ~trrfion work. 
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90 REPORT OF THE BECBETARY OF AdEXCULT'UBE, 

The purely esecntive work of the Bureau, heretofore occupying the 
attolltion of a separ~te and cli~tinct division of the office, has been 
added to the duties of the chief clerk ; other work not considered exmu- 
tive has been subdivided and variously assigned to the proper brant:hea 
of the oflm. This change has not only resulted in the discontinuance 
of the executive division, bat has also permitted tc more satisfac- 
tory conduct of the business of the offlce. 

DIVlSIONAL DUTIES AT THE UENTRAL OFFIOE. 

The work of the central office is at  present subdivided as followe: 
Uhief Olerk78 ofi~t~.--Under the imlnediate supervision of the ohief 

clerk, Herein are performed the usual duties of the chief clerk w 
prescribed by tho shttutes, and all work pertaining to the general 
management of stations, general correspondence, the supervision of 
printing and publicakions, and the direction of the captain of the 
watch and the force on duty under him. 

Fweaaet Divi8ion.-Under the immediate supervision of the aeeistant 
chief of Burean. Twice a day the reports received in cipher are charted 
on the daily weather map. This division has ch~trge of all foreoasting, 
oxerdsiny general supervision over the work of all local forecasters. 
Subdivisions of this division are river and floods section, the telegraph 
room, storm si nal stations, and lake marine service. 

Bsbmdr ~ i a 8 i m . - ~ n d e r  the charge of a clerk of class 4. Examines 
snd checks all meteorological forms, computes normals for use in the 
forecast division, and prepares the data need in the Monthly Weather 
Review. 

Amounts W h . - I n  charge of a clerk of class 3, wting as assistant 
disbursing offlcer. Has in charge the disbursement of a11 funds appro- 
priated for the Bureau. 

Bupply Diakion.-Is charged with the purchase of all supplies neces- 
wry for the work of the Bureau,, the supervision of contracts and the 
h u e  and transportation of supplies, and the checking of property returns 
uhowing the w u ~ l t a b i l i t y  of observers for public property. 

Atate W m t k  Bwaiae Dini8ion.-Has sole charge of all matters per- 
taining to the selection and e uipment of voluntary stations and the 

stribution of temperature an 1 weather signals. 
Publications Divi8ion.-Is, as its uame implies, concerned with the 

ublication, ieeue, and distribution of all weather maps, npecial circu- 
ars, reviews, bulletins, and miscellaneous printed matter. d Inntrurnent 8ection.-Attenda to the standardizing and maintenance 

of the iastrulne~ital equipmb~~t of stations. 
The Library.-Uons~eta of nearly 15,000 books and nearly 6,000 pnm- 

p l ~ l e t ~ .  The bibliography of meteorology comprises more than 05,000 
 title^. 

Weather Reniew.-Oontsins tabulated statements of 
meteorologica conditio~~a for the period of one month, and also serves 
as s means of twknowled ment of the reports of some 2,500 voluntary 

ench observer. 
% observers in the United tates, a copy of the Review being furnished 

In all, 181 perwns, wlie~i the rolls are full, are employed in the 
Bnreaii a t  Washington. Three of this number (the inspectnr~) are, 
however, emltloyal the greater portion of their time away from-Wa~h- 
It~gton. To perform the soientifla ar~d clerical duties, 107 persons are 
*~ccselcsry; 04 of theee are in the clnssifled service, 



BOEIBOAflT OFFIUIALS AND OBBIBBVIOES. 

At the present date the regular (olaseifled) observing form of 
Bureau consists of 30 local forewt ofaciels, ~t $1,600 eaoh per 
and 269 observers, at  sdaries rmging from $600 .tp $1,400 per ann 

or more observations daily, 
7 In addition to this force there afe mployeil4 perkns {tele raph oper- 

ators, etc.) who are not regular observers, bpt whob dutiee nvolva one 

The number of iooal forecast ofacials is limited by law, and the pr88- 
ent number is far below that needed. The value of these ofilcials to 
the local interests of the communities in which they are serving is well 
known and highly appreciated, as shown by the increasing demand for 
such services. 

In addition to the force of local forecast offlcials m d  observers anum- 
ber of stations are employing messengers aud special (temporary) assist- 
ance. In many caees these employees, whose monthly corn nsation 
averages about $26, are hired for o portion of the y w  on1 %at ia, for 
the busier seamn of the year. It ia intended to padu&essen the 
number of persons thus employed; and to tlds ond the services of 28 
have been discontinued during the present year, while a further re. 
duotion is contemplated. 

It is gratieing to stake that within the past year there hse been a 
very thorough readjastment aud equalization of salaries of fhe general 
observin force. The transfer of these men from the Department of 
War to t f e Department of Agriculture brou ht with i t  a complimted 
and unclasaifled pay account, incident to t % e military rank, station, 
and other condit~ons governing this force while i t  wae serving as an 
enlisted 00 8. The introduction of a claesificlttion more in hnrmony 
with that o 'P a civil branch of the public service, with a limited appro- 

xdntion , wae a difacult task to ctocomplish; but the clraesiflcation, ~a 
))ally agreed upon and now in operation, is, in  the main, tiite eatis- 

factmy and involves bat 9 grades of pay, as against 42 uu er the oldtfl) 
ay stem. 

a 
Experience has demonstrated that military management aud di 

pline are not essentiai to an efacient weather service, and it is 
fying to report that the present civilian n~unagement has found 
difaoulty in maintaining; the ueceseary ~tatione a t  the moat is01 
pointsy The em loyees of tho Weather Bureau, with very %w e 
tm~;  have per !' ormed their duties with absolute promptness wrd 
fidelity, and to the faithful and intelligent execution of the arduous 
labors of the observing force must, in tlie largest inensure, be ascribed 
the high standard of emienuy which has bee11 nttained by the nationid 
weather m i c e .  

OBSERVING) STATIONS. 

There are a t  present in operation 156 regnlw (paid) stations of the 
Bureau. During the current vear 3 new station8 were established a t  a 
moderate coat, while 14 were discontinued as uselese for the purposes 
of the Bureau, thus effecting a material reduction in the general expan- 
ses of the service. 

Of the 1126 stations now in operation, 00 are located in rooms fur- 
nished free of coat to the Bureau for occupanay (47 in Government 
buildin ' s and 13 in buildings owned by corporatione or intlividuala 
while 9 f are located in quarters for which rent is paid from the f i n  
of the Bureau, 

2' 
The importance of the regular iilepectiou of the observing stations of 



the service can no& be overestimated. These inspections involve a 
close scrutiny and rgport upon the general work of the stations of the 
Bureau; an examination into the exposure of the lneteorological instru- 
mente- the preparation and disselnination of forecasts, maps, bulletins, 
e ta;  t6e care and &fety of public propert the conduct and value of 
services rendered by the personnel of the o g; serving force, etc. 

Seventy stationsbhave been inspected during the present calendar 
year. 

The meteorological work pertaining to the PaciAc coast has continued 
to receive the attention due to this important section. Every effort 
has been m d e  to increase the usefultiess of the service there. It is 
hoped a t  mme date in the fntnre to have an offlcial of hi h rank eta- 

il tionecl in Ban Francisco in addition to the local fbrecast o cia]. 
This service continues to send daily cablegrams to the Frei~ch mete- 

orological bureau a t  Paris, containing marille data obtained from the 
logs of incornin vesels, the position of aren8 of hi hest and low& Po 
the Clansdim maritime provincee. 

f pressure in the nited States, and data from two se ected stations iu 

BUREAU EXHIBIT AT WORLD'S FAIR. 

The ofecial in charge of the instrument room was assigned as spodal 
agent in charge of the Wsather Bureau exhibit at  the World7rr Oolum- 
bian Exposition. The exhibit aimcd to set forth all the chrcrncteristic 
features of the work of the Bursau. The general climatic conditions of 
the United Btstes were shown in a series of 42 flnely executed normal 
chsrts, wmpiled from the long series of observ~tione in possession of 
the Bureau. 

The complete work of receiving telegraphic weather reports and the 
pre aration of daily Pokecasts of the weather therefrom wae fillly shown 
an 8 illuatrrtted by the actual preparation and printing, lithographically, 
of a morning weather map for distribution among the visitors. 

In  addition to these features there were exhibited in continuous and 
actual operation, emb of the instruments used by {he Bureau in pro- 
curing automatic records of the weather conclitions; also mnny other 
ty  ical f nstrumeuts employed by meteorologists in generull. 

Goring the time the exhibit was open to the public, experienced 
employees of the Burenu were nlmaye on duty to give verbal explana- 
tion to visitors respecting 811 the details of weather forwaeting, tho 
operation of instruments, and all other points connected with the work 
of' the Buresu. By thilr persorial attention to thoee intorested it na8 
poseible to im art to a very large number of peo le correct id- of P the real work Ling  done by the Burenu, and this i~formation exoiM 
the highest appreciation on the part of visitors,many of whom expressed 
thanselves to that effect in the most e~npl~atic way. 

INTERNATIONAL METEOROLOGIUAL UONGRESSES. 

Tlre Official International Congress of Metoorologi~ts, which it was 
hoped would have been held nt Washingtoll in Augu~t,  had to be 
nbandoned, owin to cauees which need not be given in detail Ilere. 
As a substitute t f erefor a wugrws of meteorolo~ists was held a t  Ohi- 
cngo August 21 to 24. Many ])apers of eat importance were pre- 
setttetl from the leading motoorologists o f t  f e vorld, making a valuable 
~o~~tr ibut ion to the sciel~ce of meteorology. The Bureau has undertaken 
to publish these ~nemoirs, and copies will be duly distributed tg author8 
and public libraries. 



Atthe Internatio~~al Meteorological 001 rgress Iield a t  N~nnich, An t~et, P 189t an internatio~lal i~~eteorolo~ical comn~ittee was anpointad, w th a 
r o p ~ ~ . ~ t i v e  t'rom w h  of the leading meteorologicd k v i c e i  of the 
v:orld, The Qhief of the Weather Bureau isone of the members of this 
committee. It is the prime object find urpose of t h i ~  oommittce to P make the work of tho differe~~t nletooro ogical ~ervicea as uniform as 
~,ructioabte and to promote &peration among the various services on 
nll important questions. A conlmnnication Aom the chairman of this 
commitfee, Dr. H, Wild, of St. Petereburg, recently rweived, proposee 
a meeting of the committee cat some central p i u t  In the suinmer of ' 
1894. At this meeting will, in a11 probability, be diecussed the gen- 
-1 sdlbject of agrfcultural n~otwrology, in accordnnce with the pro I? ~itions of Messr~. Wild end Herrington at the Municl~ conference,; a so 
the matter of ei more co~nplete and uuiform method of observing uloude. 

, The anbject of seasonal forecaeta hsa not heretofore been oomsld- 
ered profitable for dimuserion, but an attempt which has been made 
within the paet two or three years by the lneteorologicnl service of 
111dia in this direction indicates a path by which useful reaulltlr can 
perhmps be resched, This matter is receiving the careful ~btte~~tion of 
the Bureau, and whon it is believed that prediotions of this eort asn 
be made of value, the attention of the scientific foiw will be directed 
to the subject with the hope of improving the forecrcete. 

Prof. Bi elow coutinues his studies of magnetism with sutltioient f prospeot o success to justify the time and labor expended. 

DBATHB BY WIHD AND LICIBTNING. 

8tatistia showing deaths b h!dh wind and lightning have been 
prepared as in former years. d he loss of life by wind storms bas been 
very great as campared with other years, the number of deatbs from 
that callse during the laat four yenrR being as follows: 273 in 1800 
108 i s  1891, 100 in 1892, and 391) in 1883. The loss in Mt~rclk nltd 
April of the peiet year was especically grectt-86 and 174, respectively, or 
Inore thau 67 per cent of the whole. 

ADVISABILITY O F  EXTENDING THE: FIEIaD O F  OBEIERVATION. 

In the Monthly Weather Review opportunity has been taken to 
explain how the movements of the atn~os diere, with ita ~tortna, cold 
v a v e ~ ,  f ro~t ,  eto., illustrate the ~nedlar~ica 1 prooesees involvd. Thia 
reviow oontuine (I rul~niog series of r~otea and explmation8 intolided 
to throw such light upon at lno~ pl~onortlorlrc cte muat evo~ltually 
improve our ~nefliod8 of The conclunion, long 
sinoe derived from other covered b our daily 
map is too small to allow of sufflciently co~nprel~er~~ive etu d' ies is now 
ngnin cosflrmed and every tncaus altould be t ~ k a n  to oxteud the map 
so as to cover hexico, the West Indies, and Uentral America on the 
~outh,  nt~d to extend ae far ~ ~ o r t l i  as osuible into Alaska and the 
Aleutian I~lande nnd west to the Hnwtli ? an Islauds. 

YEARLY VOLUMl OF lKETEOBOLOGI.IUAL DATA, 

A vo Important work of tho yanr, so fnr ns the reanlte raffeot tlhe gen- 7 e rd  pnb 1% was the preparation of tlre mmmaortpt for the yonrly volume 



of meteorologfcal dab,  authoriaed by the wncurrent resolution of Uon. 
gress, dated Febrmry 19, 1893. The volrune, consisting of 6% quarto 
pagee, hes since been printed, but has not yet been received fiom the 
binder. It contains the results of meteorological ob~t)rvations during 
1.891 and 1892 from u wards of 2,000 stations, and ha8 already proved 
of importance and va I? ue in the work of the offlce as well es to stndente 
and others seeking inforrnrttion as to the climatic conditione which 
obtain in the various sections of the country. 

Attention is invited to the neceaeit of a closer co6peration with the 
weather services of Mexico and the 3 al~amae, The need of full tele- 
graphic reports from the latter was clearly shown very recently. The 
diaastrolts hurricane of Angust 28 emphasized unfortul~ately but too 
well the value of telegraphic comlnunication with the stations in tho 
West India. 

In connection with the storm of October 2-6,1893, there arose in the 
public press some comment as to the inability of this Bureau to give 
warning to wmmt~nitieer on the Gulf coast. A year ago, when in Mex- 
ico, the chief made arraagemeuts wit11 the director of the Oentral Met. 
eorological Observatory to have an in ten~ational exchange of telegrams 
on terms similar to those in operation betweon the United Btatea and 
Oanada; the Mexican service to deliver without expense to our agent 
at the nearest point certain data and reoeive a return in kind. Nego- 
tiations have, therebre, been resumed looking to a full and free intor- 
change of meteorological information. 

The suggestion is alm made that a more efflcient and satisfmtory 
distribution of railway forecasts could be made if the postal clerks on 
mail train8 were intrusted with the display of aignnle and made reepon- 
sible therefor. This would re uire very little time on the part of the 

I 3  clerks, and the expense to the Itreau would be reduced to a minimum. 
Uniformity in publication and distribution of the reports of the Btata 

weather services is also a matter to which attention is respectfnll~ 
invited. I t  is much to be desired that the various bulletins be uni. 
form in appearance, and that each Btate should appropriate a sufficient 
amount to cover the cost of publication. Tho obsorver should not be 
compelled, es now, in some cases, to print as a, private enterprise. It is 

ssible that some plan of cooperation between this Bureau and the 
&tes in the matter of printing the reports might be adopted to secure 
geueral and uniform publication. 

Attention i8 invited to the existing civil service regulation which 
permite the transfer ofelerks fiom one Depastmeut of the Government 
to another. When snch e transfer is made solely wit11 refere~lce to the 
work to be performed, it may be advantageous to the public interests; 
but such is not usually the caw, and it is generally a disadvantage. 
By the operation of this rule it is possible for an employee of any 
Department to eeolrre transfer to anotlier branch of the departmental 
eervice, provided he may secure the consent of the head of the Depart- 
ment to which such transfor is to be mnde. Almost invariably, it is 
believed, such wnsent is obteined whenever sought, and frequently 
throug11 the personal efforts of the influential friends of the employee, 
The result ie thst an employee whose services for yosrs have been 
devoted to a particular class of work in a certain Departme11 t or Bureau 
(and whose vdue to that Departmeut or Bureau is relatively r a t  
lecuras 6 " transfer," leaving a branch wherein he h experleuce8 and 



valuable to aesume untried duties in a Department or Burem w h m  
s propriations permit it to otfer him advantages in a pecuniary eenee, 
$the employee is worth more money he ought to be able to eaours it, if 
anywhere, in the Bureau where he can render the moat valmble eorvioe; 
and where his superiors cnu not 80 reward him, i t  i~ due to the inelmtio 
eystem whioh now prevsile, and which is eo diemraging to IMtirnate 
ambition and individual eBort. 

In  vfew of the present faulty and unsatisfactory eyetern of fllin the % correspondence of the ofice, plane for an improvement therein ave 
received due contdderation, and in another paper suggestion8 have 
been made for simplifying thie work. At present there ere five or six 
difterent 0les of lettere, and i t  is propoaed to reduce this number to at 
most two fllee, 

The preaent looations of inspeators (Nashville, Boston, and Detroit) 
not only render the movemenh of them ofloiale expensive, but news& 
trate delays in inspeation of et&ions a t  d i~ tan t  point& 'Pherefore it 
hs~ l  been sugguetecS to the Swrefary of A riculture, with a view to 
economy, that the country should be dividixfinto three inepeotion dis= 
tricts: (1) The lakes, New England, and Middle*Atlantio Sktea* (a) 
inclodlog the cwrtral valley to the Rocky Mountoinai snd (3) to inciuds 
stations west of the h k y  Mountains; pladng an lnepeotor at e o w  
tral point in erwh of the three districts. 

TEE DAILY WEATHER XAP. 

The daily weather map is now iaeued at 72 stations of the Weather 
Bureau outside of Wmhington, D. O., the issuo on November 1,1893, 
bdng 8,867 copies, or over 2,800,000 oopies annually. 

Theee mape, showing the weather conditions of today and the prob- 
abilities for the morrow, are given the widest posdble circulation with 
the means a t  hand. As a meaue of dieseminating forecaste and the 
weather conditions which obtain over a large area of country, the map 
je muoh superior to any procesa yet devised; there is this objeotion, 
however, viz, that in it6 present form it does not reMh the masses, 
The ideal system of distributing the information colleuted by the 
Bureau is one which would place the daily weather map in the hande 
of the r e d i n s  publio a t  an early hour, throu h the dail press or other % I medium. It 1s believed that preeent efforts s ould be d m t e d  totvarde 
the re rodnction of a legible map in the daily a era, which shall mu- i fP b i n  t e foreoaata aild such otller climatolog ca date as may be of 
importance to the community in which the pa er is printed. Efforta 
in this direction hsve been made heretofore an R with grwt suwess for 
a limited period, but in Rome caeee the ground thus gained has been 
lost through causes beyond the control of the Bureau. Rivalr has 
not on& aided in the publicstion of ma s in the daily papers, gut in 
many caaee it ha8 b e a ~  the oause of a iscontinuing them. Recent 
efforte to secure the publioation of the mape in large dailies under r 
contract seem to warrant the belief thst if the publication oan be 
made exclusive it can be done for u nominal suin, The importonce of 
the ~ub,jwt warrante onreful aonsideration. 

There hae been but little cbwrgo in the rlurnber of stations imuing 
maps and bulletins since laet report, but it has been possible to 88oure 
the lnabrittl and sup lie8 now used in such work at greatly reduoed 
price8 rts cornyered w f th tboee of last yeer, thus enabling the Burmu 



to msintsin ita large daily issue with lw expetiditare of money tbm 
ever befor@. 

Minor improvemonte in the mechanical detctils of ma making are 
being comtantly suggested to the offlcials charged with t g is imporfant 
duty. ' 

OFFICIAL RATINUS. 

While 6fflcitbl ratings corltinus to be taken and are fonnd to be 
guides to the chief of the forecast dividon a i ~ d  the proswution of the 
work, and while the present ratings aro in nowise inferior to previous 
ratinge, yet it llas become so clearly evidellt that these percentages are 
not true expotlent8 in every respoct of the success of the forecasts, and 
as they unquestiorlably liniit the freedom of the.forecester in his ardu- 
ous and hurried work, the policy of the offlce this year hrts been to 
encourage the forecsstps to make their forecasts with more freedom, 
keeping less in mind their ratings than the ustisfaction of the public. 
This, i t  is believed, h a  ha4 a u~eful effect, in that it has retldered the 
forecasts more intelligible to the public, leavi~lg the foreuaeter, as i t  
necessarily does, mqre free to expreaa hie ow11 sstilnlate of the approaah- 
in weather conditions. The offkcial ratings for 1893 are given in Tables 
I, b, 111, IV, and V, which follow : 

TARLE I.-Percerrlagee of zrer.ljlcal.ionr of 8 p. m. M-hour forecarfa for the gear ending 
Dooclnber 81, 18M. 

I January. 

Xnim ................... 
Ban IErmpshire.. .....-. 
Vermoot.. ............... YaaaMhnMtt.. .......... 
Bhod43 Idmd. ...,......a 
ckmneatloot ............. 
mteraxm Pork ...... 
Wm*nnXewYork ..... ... ?- Pennsylvnnla 

ertsrn P~*yl?*nfa . . 
'New Jsrrc* .............. 
Delaware ................ 
Mnryhd. ............... 
~imtr ld  or aolumw .... 
Vlrginln ................. 
North Csrolinb .......... 
BouLh al,rolin. .......... 

Alabmb.. ............... .............. M lrnfaalppi Lo~tfnirm. ............... 
Tex M.. .................. 
A r b n a u  ................ 
Tonneuse ............... 
Xentooky ............... 
Ohio ..................... 
West Vlrginlb .......... 
Inlluna. ................. 
Illfllolr ,................. 
Lower Mfahlqtn.. ....... 
gspcr Ylichigm ......... 

iooonrfn ............... 
MlnnsMt. ............... 
I m o  .................... 
Kanur e................. 



WEATRER BUBBAU . 

Xebnrkm ................ 89.7 81.8 86.8 
Ylrrouri ................. 80 -8 80.8 80.6 
Oohado ................. 88.7 84.8 59.1 
North Dakota ............ 89*9 76-6 78-9 
South Dakota ............ 84.1 889 81.7 --- 

Areraga ............. 8 . 8  1 80.6 1 89 -7 

I Yay . I June . I J d r  . 1 h a m  b. 

. 
Malne ................... 81 -8 
N m  Hamphire ......... 87 '1 
Vermont ................ 83 
Yurwhurettr ........... 91 
Xhode f a h d  ............ 87 *1 
Oonnectlout ............. 88.1 
Emtern New Pork ...... 89.7 
WrrtemNewYork ..... 84.6 
%.tern Pennmylvml ... W d 
Weatern Y.ona~1vur b.. 78 -4 
New Jsmey ............. WI . 9 
~ a w n r a  ................ 98 9 
Maryland ................ 98 '9 
Dl~triot of Uolnmbia .... 88 -6 
Vi i  inin ................. 85'8 
~ o 3 . h  asroline .......... 91 $9 
Wtb Uarollna .......... 81 '9 
Qeotgla .................. 01 
Butern BlotIda ......... 64 '6 ....... Wentarn 'Florida.. 70 
Alabuacr ................ 811.6 . .............. Xbdrsippi 86 9 
Luainiana ............... 88 '4 
Texw ................... 00 '8 
Arkrana ................ 87 -7 
Tennearer ............... 77 -7 
gdntuoky ............... 86 . 8 
Ohio ..................... UQ.8 
Wcat Virglnh ........... 79 '0 .................. Indiana 87 '1 
Illhrob .................. 1 . 4  ........ Lower MiohIgm 88 9 

Ybhlgra ......... I9 . 8 . faaonain ............... 86 8 P 
Minnenota ............... AO '4 
Inwr .................... RR . a 
Kmwa .................. 98 $1 ................ Nebrnka 85.8 ................ Y t w u r i  80 *7 
C o l o r ~ o  ................. 87 . 1 
Nmlh Dckata ........... 87 '4 ............ &oth &lo  ta 86'& .- ........... Amage 86.1 
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TABLS 1.-Pa*oenkrgdl o j  v*J&%limr o j  8 , m. #4-horr jorsoarfr Jor the gsar d h g  
~ w m b e r  SI,189!&ntinoed. 

mbw. .............. 
New Zbmprhim.. .. 
Vermont ............ 
Mammhnrettd...... 
Bhode I~Iand. ...... 
Conneatiaut.. ....... 

EebrMk. ........... 
M i ~ o u r I  ............ 

- PACIFI(1 COAST DIVIBION. 

I Juury. I Pebram~. I Muoh. I April, 

-- 
....... North C8Iifornlr.. 92 78 ,a ......... 6011th Cnllfornl. 04 bb ................. Adsona 03-a 811'7 

Z?w& .................. 90 65.7 .................... Utah 87.7 76'7 .................. Ore on 85 .iJ 75.7 ......... w&gton ...: 84.8 78.8 -- 
Avapap ........... 89 '6 1 71 '8 
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TADW 1.-Pwmiago ql .oerLjeoatloar of 8 p. m. dl-hour foremk for tke yeor mdiwg 
Dsasmber S t ,  1898-Continued. 

Yay. June. July. Augaat. 

TABL~C 12.-P6?cmtage# of jwmt&li# of d u d  &flak# fur tk y#w md4ug Damn* 
J1,28!48. 



TABLE 111.-Psrcentages of justijlcatioar o f  oold-runac elflnala for the pear endtng Dew*- 
bet. 31, 1803. 

Month. 

Total................ .................... 1 2,0021 1,180( 1281 U I  *60.9 

Jannacy .................................... 
lrcbrnary ................................... 
March ...................................... 

il ....................................... Xy ..................................... : 
Jane.. 

* Yearly porcentago. 

TABLE 1V.-Percentages of cer4jPcatlons of j'orecasts bp classes, for tha year mdlap 
Decsnibw $1, 1898. 

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

..................................... 
Wovemlwr .................................. 18 0 66 *8 
DewmM. .................................. 22 18 76 -0 

ern 
205 
224 
1 W  

.............,................................................................................ 

Warmer or Stntfon- 1 1 1 0 .  I q. 

a00 
210 
184 
75 

I 
Rain or Warmer Shtion. 

Fair I snow. /ormldor. 1 ary. 

Twenty-foar hour#. 

Jan ....... OW 
~ e b  ..';.... an 
Mar...... 608 
A &  ;...... 

170& *..*.. 
Jane. ..... 767 
Julv ...... 748 

40 
17 
17 
10 .......................................................... 

Forty-efght honn. 

"::::::I (Iot ....... $ 
xw ...... 
Deo ....... 882 

Weather. I Temperature. 1 Woathor. 1 Temperature. 

I r I I 

Yearly percentage. 

8 
16 
11 
0 

TABLE V.-Pmcatagso oJ r&fmtlons oJ U-hour  forecasts by alaases, Jar the t(clar 
m.Wng December 31, 1985. 

[Paoillo Coert dfvt.irm.1 

W .2 
7a t i  
84 
65 

Ibonth. 

168 
116 
ffl 
126 
165 
189 
201 
lea 
I64 
162 
128 
180 --- 

1,828 

Weatller. 

Fair. Ruin or anow. 

Jnnnary ........... .......... February 
March ............. 
April .............. 
May ............... 
Juue.. ............. 
July ............... 
Au urt ............ ......... ............ 
Wmember ......... 
Dsosmber ......... 

Temperature. 

Warmer or oolder. 1 , Btattonm. 

- 

No. of Per oent No. of Per cent 
fore- of verlfl- of verlil. 

w t n .  1 oation, 1 l ~ .  I oation. 

Totslr ......I 

70 W U 6  
58 87.7 
WJ *+a 
80 78.1 
40 809 
48 7 8 6  

103 85 
(I(S 886 
46 68.9 
28 98'1 
81 Old 
dl 86.6 

* Yearly ycrcentugo. 
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BOREClABTb, BTORM WABNXSW, AND GOLD WAVES* 

The attention of the employeee of the B u m  has been laxed HU more 
strong1 f5urn before u tl the work of forewting-the primary duty 
of the h m a u  iu i t .  re P" aMon to the public. 

The fmatets  from the 8 A. m. and 8 p m. obematione have been 
made ha usual throughout the ear, the separate fJtates and dietrio@ r fk which they are made number ag 45 sud oovering the entire rnuntryr 
east of the Etoaky Mountains. The forecasts am made habltu J l y  for 
periods of twenty-eight dnd thfrty.six hours, reepectively, a t~d  for longer 
periods when wsrrauted. 
8torm wernfnge to lake aud cletwoat statione and t9 the dimtor  of 

tire Osnrcdiau meteorologi~~~t service a t  Toronto, warnin of Wt to 

e 9 T the rro r, h i  oranberry, and tobaaoo regions, and warn ege of severe 
local s rma, oo d wave#, norther and dangerou8 flood8 to the threat. 3 eaed distriota have been ieeued w snever the oondibions ustiffed thm. 

An anuawhJI lar e number of storm wmfngs have a aenb a t  % C 
during the y w ,  an with marked suoceea. Ttie pwt summer wae one 
sf muawl fkaquency in the ooourrenca of severe 1-1 storms and tor. 
&,ado813 end warnings of the oondftior~s favorable to these warn given 
in nest& every instsnoa The oycbuea of August 2647 and Ootober 
12.14 wore of marked violence aud followed an csxceptiond path, but 
the aotioa taken by thie Bureau to give notice of their approwh wss 
each that nmrl every interest affwted received ample warning, and 
haarty oommen I ations were received f h m  the people in the dietride 
over whiuh they ppaseed. 

The warnings of the approach of mld wavee have aleo been unueuall 
rn~~eaafbl during the year, abundaut tsltimony hnving been &rrd 
id €he4 lnareased value and the large amount of perilahable produotat 
l~a~sd thmby. 

On 5d 1,18%3, the old fom8st room, telegra h divielan, snd rlvw 
a d  dood mom were mnsolidated into tha & rsoast divieiou and 
1&ce4 in uharge of the aesi~tsnt chbf of the Burmu, thue enabling 

b e  B u m p  to dtapenae with the. aervices of o euyerintendsnt.oP tolb 
s h, a t  a aalrry of 62,900 and s pmPeeror in ahar e of the river and 

mom, at a salary of $2,500. The wperinten !l nnce of the rind* 
"dgnd-diapla atations and of the lake marine section h~ also been 
me1 led to tiie divteion. & &dl' of p t  oIEol JEI has been assigned tO thie divirdon, and 
d~rtpg the =on, s when they we not on ofEoial fomaet duty they are 
raquiawi to make d~ily,  for mtice, oom lete fc)recwte &om the a. rn. P map, em laying a h  s port on of thdr tt' me in the investigation and 

rep.n&m d report. apon pr&otloal~ne.OIrologi~al problem6 that have ku oBoiolly aedgned them. It i8 ax eoted that them reports, m. 
'ea1 of whish have been completed, wll be of great value rae praatiaal 
afdr to fo~eoaefina. 

P 
The system of giving escb of the 1 4  fomnst o@ciala in the oervice 

8 two months' oouree of iustruotion at thie omce in the reptrratlon of 
&e oharts iu ure, hero and in making foreoast~ for the who e oountr h~ 

who L B V ~  not yet bad this vahable traitlit1 
? been r ~ a ~ n e d ,  there being eome of theae who were recently appo nted 

Armpgemante h&ve baan mnde r i t h  the t - ~ o u e e  Boartl m d  tbe 
rlntendant of the Life-Btwing 8ervioe wlrureby the kee 

aad life-eaviug stations on the Atla~ttio c~osst wi lf- k ~ l e p p h '  or 
arean daring the hurdmne w n  the oouurreaoe of heavy wan 

8 
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swells or other signs of the appronch of hurricnirce to our coast obsorvecl. 
by them, these officials bcing oxccptionally well located for this pur- 
pose. An iustnnce of the value of these reports occurred during the 
hurricane that struck our southern wnst in the latter part of August 
1893, when a report of a heavy ocean swell off Tylme Islancl, foranrtled 
by telegraph by onr observer a t  Snvanliah, was a~uong the earliest 
intimations that we recoived of i b  approach. 

RIVDR At4D FLOOD SDRVXCR. 

The river and flood service has been reorganized by putting the mak- 
ing of the forecasts of river stages and chartgeu in the hands of expsri- 
enced observers at  tho pri ncipel river stations, nssigr r ing to mch one 
a section of the river or rivers in his vicinity to forecast for. Tlle 
observers arefurni~hcd wit11 all t l ~ e  uvnilublo t l : ~ t i ~  rolative to the con- 
ditibne of the rivors (luring the previous tioodu, aud clireeted to make a 
carcfhl study of tlro uizlne. They receive daily tolegraphic reports of 
the stages of rivers and amount of rairifnll throughout their sections. 
These, with their ow11 experience and the aid of srtolr rules as have bee11 
found to be of practical value in river forecaatilrg will, it is thought, 
enable them to iuake more valunble prediatioiin than heve hitherto been 
made under the old system and t l ~ e  farnilinrit,y with the local neeilr, 
will enable thein to epeciniize more intelligently and distributo the 
warninge Inore effectively. 

The efficiency of the storm-wnrning sy~tem on the Great Lakc8 has 
been considerably increased by the establishment of 10 new display 
stations, and decided progress l ~ a s  been made in the work of ascertuin- 
ing the set of, and charting, the l ~ k e  currents. A large numb~r of 
bottles have been floated durlng the season for this purpose, and a pre- 
liminary current chart, as a result of the work for 1892, has been pre- 
pared and published. 

'The investigation of the m e ~ r o l o ~ c a l  conditions that prevail over 
the Great Lakes has also been greatly extended, over 100 new volun- 
tary observere having been secured from among the masters of lake 
vessels. The collection of the data in relation to the curreuta and 
meteorology of the Great Lakes has entailed very little expense to the 
Government, and it ie expected that it will prove of groat value fo the 
lake Durine. 

RIIPAIR OF SElACOABT TnLElGRAPH L m S .  

Under the head of maintenance and repdrs of seacoclet telegraph 
lines the most important feature was the completion in July last of 
the telephone lines and cables connecting Thuader Bey and Middle 
Islands in Lake Huron, with the Weather Bureau oface a t  Alpena, 
Mich,, ihus permitting the establishment of display and vmsel-report- 
ing stations on these ielar~da. m e  line to Thunder Bay Idand is 17% 
miles long, inclusive of 3j) miles of eubmarine cable; that to Middle 
Island, 134 miles, with 2 miles of cable. Both lines were put in opera- 

since that date. 
d tion July 14, 1893, au have worked without material interruption 

Exteneive general repairs were made on the Tatoosh Island, Fort 
Canby, and Hatteras sections, with excellent resnlte. The work on the 
0ret-named section consieted main1 in clearing out trails throu h the 
dpsUr PWBB~ end tanJerbrus4 h f'w' ti' itate the movements of rep&n, 
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n ~ ~ d  in changing portions of the line to prevent damage froin land. 
;slides. Two additiond repair stations were established along thelirrc, 
which, it is hopecl, mill greatly lessen the fre uenoy and duration of 
interruptions &R compared with last year, 8 he exceerlingly rou h 
aharwter of the country, absence of roads, prevale~iae of lligh win % 8, 
eta., render the efacient maintenance of thie line a di5oult problem at 
all timos, justified only by its great and growing importance to the 
ellipping intsresta of Puget Bound and the North Pltottlc coast. The 
following oxtrwt &OIU the report of the inspeotor who visited T a W h  
Islaud last October mny be of interest in this oonnwtion: 

Ulnae Reph~nber 1 all tng boats fronr the sound (Puget Sound) reoeive ordem 
from thoir owners from thin stetion by tole raph. It is a great advantage to the 
shippiuy interest.. A large blaokboad is I n  a o u ~  of construction and i n  to be 
placed on the bluff, and meuaages to he written in large lettern so that they oan be 
read with a glaer, thna saving time and expense to vessols amin in or out. Ship- 
ping reports, weather and veuels, are aont by tolegn h tiree #mea a day to Port 
Angola Port Tornoend, and Reattle. A record of alfvwele paontug in or out b 

by the observer. 

On the Hatteraa section 1,169 new wooden telegraph poles were put 
up, and the entire line given a general averhttuling. The ohief opera,. 
tor at  Ultpe Henry reports that this work was done in a,n entirely sat,. 
isfactory manner, and that the line is now in excellent condition, exoept 
that (owing to the damage dolie by the cyclones of August and Ooto- 
ber last) 26 additiorisl poles and 12 miles of new wire should be used 
to streiigtl~ell certain weak plwee. The south-shore end of the New ' 
Inlet (North Oarolina) oable wtle lengthened by 122 yards, to prevent a 
threntened washout. The cable between Unpe Henr and Oape Ohmlee 
wae broken during January, JEfforts to recover an if splice the broken 
end8 having proved fkuitluss, the honorable Searetclry authorized the 
rtbandonment and subsequent sale of this able ,  whioh, at  best, had 
been of little direot value to the publio eervim, The following extrwt 
from the ohief operator's line journal, dated Oape Henry, Be tember 
, I 8  ves on ex~ulsple of some of the serviow rendemf by the P Hatterm ine: 

By request of the aommandend of the Norfolk navy ard, the United Statee 
onimer Datvdl w u  to-da flag ed and inetruotad b thls of&* to return to H a m p h  
~ o a d e .  The v a a l  ran Ionndto Rio ds Janeiro, &mil, but orden hod been iuo& 
by the Navy Department deferring the oruieer's departure until a fbr  her tlnal trial 
trip. When the fele r s  hio order reaohed Hempton Roads and Norfolk the v w e l  
v r  beyond the raM% of aomm~~nioatiou by the urual mothode, but upon Admiral 
Brown rqusrting the awistanos of the Bureau in his eforts to overhaul the steamer, 
prompt aotlon w u  taken on hie nquub, with the ruul t  that the DeM6 w u  bwk 
n Hempton BoPdr at  noon. 

The line from Titusville to Jupiter wae prostrated and badly dam- 
aged by the oyolone of October 13. As the northern portion of t,his 
Hne h&d already been duplioated by a r Jlroad telegraph line now under 
construction between Titusville and Jupiter, with the expeotation that 
the entire distance would be covered by the road by February next, no 
expense was authorleed for rebuildin the Government line. Under ark !A agreement between the Ohief of the nreau and the railroad corn any 
the latter han rebuilt the aonthern half of the line, with the pdvtege 
of using the oame until its own wire reaches Jupiter, when the entire 
Qovernmant line can be putt u for aale at  attotion. P Less extensive gerlerel repa re were also made necessary during the 
year on the Nantuoket, Wilmington, and Point Reyes swtiona, At this 
data all lines are reported to be in ood ootldition for the winter, f The entire mileage of telegraph 1 nee and sub~nesine osbles is W, of 
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wbich 166 miles, in 3 seotions, are on the Pacific coast; 488 miles, it1 
5 sections, on the Atlantic coast, and 1 section of 31 miles on Lake 
Huron. 

With reference ta the other duties of the telegrapll service, it may be 
mentio~led t l~a t  in mnkir~g contracts for the present fiscal yew a reduc- 
tion of about 124 per cent was obtained on telegraph rates for the 
Bureau. 

The year 1803 has been one of much activity in State weather serv- 
ice work. Before the close of 1802, as stated in the laet Annual Report 
of the Secretary of Agriculture, State weather service organizations bad 
been so extei~ded as to cover the whole of the United Stntes,.the last 
service organized beiug that for Idaho. The entire field being thus 
covered, the work of the year 1893 has boen in the direction of further 
developing and improviiig the services drewly in operation. 

That the popularity and usefulness of the Stato weather service ie 
beeoming more fillly recognized as the work of theee organizations 
beoomos more generally known is attested by the fact that during the 
past'year the legislatures of New York, Pennsylvania, and North Dakota 
have mado liberal provision for the support of their respective servlcee. 
As New York and Pennsylvania hhn in former years made provision for 
their servicee, the coatinued aid thue given is evidence of roper recog. 
nition and appreciatiou of the value of the work performedl. The work 
rtocomplished by the Maryland S tah  service durin the year was so f effective that the governor, whose approval of the b 11 for the support 
of that service was given only upon condition that but one-half of the 
sun1 appropriated should be expended, withdrew his objections and 
authorized the expenditure of the full amount of the appropriation 

I $2,000) in carrying on tho work of the service. It is believed that dur- 
ng the ensuing year the legislatures of other States, reoognizing the 

imporbnee of the State wenthor services, will provide for their main- 
tenance, 

STATION OFFICERS AND TBANSFEBI. 

Owing to pressure of other professibnal duties, Prof. P. 8. Mell, who 
organized the Alabama weather service in 1884, with beadquartem a t  
Auburn, found i t  imprrscticahle to continue longer in charge of that aerv- 
ice, and on July 1,1893, retired from the directorship. Under Prof. 
Mell's managenleut the Alabama wer\ther servioe which was among the 
0rst to begin active ooiiperation with theNationa1 Bureau in the distribu- 
tion of weather forecasts, became one of the most effloient local weather 
eervices in the country. Upotl the resignation of Prof. Mell the central 
station of the Alabama service was transferred from Auburn to Moi~t. 

ornery a d  placed unde: the charge of an ofacial of the Weather 
surean. Montgomery bang centrally locfite(l, with better fmilities for 
communication than exist a t  Auburn, the future prospects of this State 
service are most encouraging. The central station of the N e b r ~ k a  
weather service has also been transferred from Orete to Ornahn. This 
change was made in view of the superior facilities for the printing and 
distribution by mall and telegraph of the information collected by the 
S h t e  and National servicee. By this transfer of the central station to 
Omaha Prof. Goodwin D..Sweezey retired from the directorship and 
wfle succeeded by the oficial in charge of tho regular Weather Bureau 
station & Ornab% -- 



The erne reasons that prompted the Ohief of the Weather Bureau 
in ordering the transfer of the cbntral stations of the Alabnuia and 
Nebraska servicos-viz, to seoure improved faioilitiee for the colleotiun 
of meteor010 cal and crop d a b  and for the distribution of the weather 
foremats an f other information-also caused the tranpfer of the wn- 
tral station of the Mississippi service &om University to Vicksburg, 
and ihat of the Washington weather service &om Olympia to Seattle. 
While these changes in the locations of the central stations of tlla Alu- 
baina, Missi~eippi, Nebraska, and Washington weatlier ~ e r v i c e ~  will, 
make i t  poseible to accomplish much more efticieut work in those Stat&, 
this sctiou involved the loss of the services of tIie directors of the 
Abbema, Misslasippi, and Nebrmka weather services, rear t ively ; but 
they have been succeeded by men of experience and ab hty, who will 
earnestly endeavor to fi~rther improve and extend the work. 

At the olose of tlie year t.he tran~fer of the celltral station of the 
Virginia service from Lynchburg to Richmond is under advisement, 
and it is probable that the change uuder coneideretion will be made 
before the opening of the crop season of 1894. By the proposed trrt11e. 
fer it is exp&d that a closer coiSperation between the S t a b  service 
and the State board of a ricnlture will be seaured to the mntud advan. 
tage of both Btate and f ational services. 

WEATHER UROP BULLETINS. 

The weather orop aervice continues to be the niost valufible featnra 
of atate weather service work. All State weather services, excopt 
that of Nevada in whioh state the principal work has been the oollm. 
tion and publics I ion of rneteorologica~l ctnta, owing to the limited exteiit 
to which a cultural nrsuitm are cwried on), have issued watcher. P crop bullet ns during t 7, e season of planting, cultivating, and harvest- 
iug of crops. These State weather crop bulletins are' based upon 
impartial and reliable reports on the weather and crop couditions ewh 
week during the season, the report being eo  nailed ae to rewh the 
Btate service center Monday afteruoon, or earl Tueday morning, and 

rc as a rule to cover as nearly as possible the wee eirding Monday. , The 
correspondents are so distributed that their reports furnish the official 
a t  the Btate center full information as to the weather and orop condt 
tions of the State, &om which he ie enabled to prepare the S t ~ t e  bul- 
letin containing e review of the oonditio~~s prevailing dnring tile pre- 
vious week. During the seaRon of 1893 tlie number of weather orop 
wrespondenta wrcs increased by more than 100 per cent over the 
number of the previous year, thare being at the midst of the season 
more than 9,000 Omp wrrespondente coiiperating with tho sovoral serv- 
ices throughout the country. 

The oiroulation of the weekly weather orop bglletins of S W  services 
baa also greatly incrsaaed, the weekly editions of as many as ten serv- 
foe8 ranging from 1,000 to 11,000 copies; the others for the most part 
cloeely ap rodmating the first-named figure. While this distribution 
of the bulgtins insures aide publicity of the information they contain, 
the prese of the oountry affords by far the most effwtive means of dis- 
tribution, as the bulletins are printed in a 1ar e proportion of the 
weekly and daily papers and in many agriculturafjonrnals thmu hoot 
the country. As en ~llustration of the extent to whioh the S b k  f ulle- 
tins are ciroulated through the public press, it inay be stated that the 
Miasouri and Arkanew bulletins are reprinted in nearly 200 patent* 



dleet weeklies having an aggregate a i m b l h  of-- than 150,000 
copies. 

As the National Weather Crop Bulletin, irrsned nElt Wa 
based upon the information received by telegraph from 
Btate ce~lters, and as there has been such a general aiid decided extm. 
sion of this work in all States, the data composihg the National Bulle- 
titi has beerr inore complete than in any previoun year. The denland 
for this publication continues, and dulilrg the year arrnligements mere 
made for tho public display of the bullet,in in mmo than 130 cities alia 
towns of more than 6,000 inhabitants, through the coiiperatiot~ of 
mayors, pstmast@rs, and other offlciale. From the temperature mil 
yr~ipitat~ion charts accompanying the National Bulletin inrcy be readily 
seen how the curreut weekly temperature and rainfall compare with 
the normals deduced from observations covering long periods. The 
reproduction in agricultural jouruals of the National Weather arop 
Bulletin end special charts of tem rature and rainfall, a work referred 
to in the last annual report, has ge cen continued this season with tlie 
mine suclcees that atteuded similar work last year. 

The former excdlent charwter of the nronthly reports of State 
weather services ha% been fully maintained during the year, and tlie 
general increase in the number of voluntary observers, upon whom 
tliese reports so largely depend, has afforded more thran the ueual 
amount of material for discussion and investigation. The clctniled 
climatological date published in these reports render them of much 
value. During the past summer it wau found that the representatives 
of foreign meteorologic~~l services in attendance at the Uolumbirin 
ExbiWtion, in cslling st the Weatlier Bureau in Wasbiugto~~ manifested 
great interest in the State weather service s stem, aiid were anxious 
to secure specimen copies of t l ~ e  publications 3 ssud. 

WEEKLY BNOW OHABT. 

During the lattar part of January, 1803, the publicatiot~ of s chart 
of the rrize of the daily weather map, showing the depth of snow on 
the ground at 8 p. m. of lionday of each week, was coti~rne~iced at thin 
office, based upoil telegraphic report* mado at tho lioiir named, by the 
observer8 of the Burean. The first isaue of this SIIOW cl~art wea t h ~ t  for 
the week ending January 23, 1893, and it was re ularly publishctl each 
week thereafter until the close of the minter. 8 he favor wit11 \vlrich 
this chart was received has induced t l ~ e  Chief of the Bureau t,o make i t  
a permanent publicatiol~ during the wi r r  ter seamn. Ita ublication for 
the wintsr of 1893-94 was resumed Ilecember 6, and Yn addition to 
illustrating in graphic manner the depth of snow on the ground, the 
detailed reports of which are given in tabular form, p.rovision was also 
made for publishing, in connection with this chart, ~nfor~nation crs to 
the thickxless of km in the various rivers and harbor8 a t  Weaeher 
Bureau stations. The snow chart8 issued during the winter of 1892J93 
were reproduced by chalk-plate proceas in the  column^ of a number of 

.the larger newspapere in different sectio~rs of the c o u n t r ~  When tlie 
rotection aflorded winter wheat by o covering of enow is tailaidered, f t  will reedily be Remi *by sach intere~t rotlld be take11 in R publim- 

tion tlrnt rhomn at n glance the extent ~tncl clopth of snow during the 
winter, TJti# s~row chart ja ~ I R O  of pent  i~nprtrcnce to the+ lu~llber 
ilrteroet,~ of tho Nortlrwenter~r Stnten. Mr. dames F. Rnckner, secretary 
of tho bouisville (Ky.) Board of Trudc!, ill a coinmuuicatiorr aildrcsseb 
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to the obmrver at  Lo~iisville, under data of J a n w  28,1893, referring 
to thia chart, states w follows : 

Referrin to your noto of the 28th inbtmt, inolosin oop of ohart showing rnow- 
fall up to kolalcnk !. m. Monday, the 28d instant, I % a n  % my that I have exam- 
ined the ohart oare lllp and have oalled to it the attention of a oonsiderable numbur 
of the mombere of the board of trade, who are intermtea in rnoh matters, m d  our 
unanimous opinion is that it is a most valuable publioation, in faot one of the very 
Bent is~ued b y  your Bureau, and we sinoerely hopethatthe Department will continue 
to send it. *he chart is of oepeotal htorost ta quite B large nnmbor of tho n~emhem 
of thS8 board of trade who are engaged in milling and dealing in grain (wheat) &ell- 
arall y. 

The Uhief of the Bureau is also in reaeipt of numerous other oommuni- 
cations commending the snow chart. 

WEOIAL THUNDERSTORH OBSERVATIONS. 

The collection of spacial thunderstorm observations, atZer the plan 
followed cluring the Bummer of 1882, was continued this ymr, the region 
of observations being extended to include the territory wt of the 
100th meridinn, north of the36th parallel. A large number of observa- 
tions were collected during the months of June, July, and August, an 
investigation of whioh is now being coeducted. 

VOLITNTARY OBSERVERS. 

The total number of voluntary station8 established dnrin the year 
ending June 30,1893, was 540. Of these over 300 were fu f ly or par- 
tirtlly equipped with instruments of tho Bureau. About 60 per cent of 
the remainder, or about 100 statione, were furnished with instruments 
by the several Btate weather services, while the )ersonal property of 
the obaerve~s formed the equipment of the rest. h he total number of 
volu~~tar observers is about 2,500, including Army post surgeon4 and I agents o the Uentral and Southern P d f i o  Railroad systema 

The cotton region aervice, which mas plwed under thia division in 
July, hw I~een continued as in former years, the observers taking one 
observation daily of rdnfall and extremes of tempereturn, tanti telo- 
graphing the same ta the several centers. The preaent orgsnieration of 
the ootton region service is very complete in moet of the cotton-prorluc- 
ing States, but a larper number of stations in Texaa would materially 
improve the earvice 1n that State. 

The important work now being conducted by State weather servioes 
throughout the country makes it very desirable that the of8ciala of 
them services should rneet in oorlvenhon for the purpose of exchange 
of views and discussion of various matters of imporhnce in connection 
with tbcir work. Suoh a cot~ventior~ wae held in Rocheater? N. Y., in 
1802, when a permanent organization, knovn tw the "Amencan Aeao- 
ciation of State Weather  service^,^ waR formed. The 8econd cronven- 
tion of this ~esociation was held in Ohicsgo, August 21-23,1893, nn 
abstrmt of the proceedings of which wrre published in tho Monthly 
Weather Review of Auguat, 1893. 



THB DMJERIISOTTON OF mmaAwrB, AND ~ ~ 6 8 %  Q O ~ D - W A ~ ,  
mAHD.UTORM, AND RAIN WASSZHm 

In the distribution of weather forecasts and s ecial warnings e v q  
avallnblo means of transmission is being utiliee4 and while the num- 
ber of stations receiving such weather information by telegrayh or tele. 
plrorte at Government expense has been materially decreased durin 
the year, the number of places to which forecastu, eta., are furnish f 
at  little or no cost to the Bureau has been largelyau mented. The 
number of stations now recdving the full forecaste by te '3 egraphor telo- 
phone at Government expense is 1,613-a reduction of 276 during the 
past yew; and the number of places receiving the aame informatiorl 
through gratuitous distribntion is over 7,000- an increw of over 3,000 
during the same period. Plans bave been perfeetad lor an extended 
distribution of the forecasts by mail, and the wtal number of places 
remiving such information will be largoly increased in the near future, 
as it ie expected that, through the voluntary coiSperation of the inter- 
ested persons, this Bureau will, during the coming yew, be enabled to 
have its forecants posted in many tllousands of post-offloes withinagri- 
oultural sections which bave not heretofore reoeived the benefit of suah 
information. 

UO~PERATIO~V OB RAILROAD UOMPANIES. 

A larqe number of railroad companies are dpera t ing  with this 
Bureau in the work of distributing the forecasts by telegraphing the 
same over their lines (in some cases twice daily), arid as s rule require 
prompt arid proper attention on the part of their employees concernit~g 
the receipt and postingof the weather felegrnms. Other railxoacl mln- 
panies are performing this service gmtuitously through the medium of 
train bngeage masters, who distribute the bulletins to station agents, 
and they in turn post the information for the beneflt of the public. 
Weather symbols are diflplayed on the baggage cars of the following 
railroads : Ubicago and- Grand Trunk; Ullicago w d  We& Michigan; 
Grand Bapids and Indiana; Pontiw, Oxford and Port Austin; Ohicago 
and Rock Island. 

Over 400 full sets and nearly 100 partial sets of weather signal flage 
were furnished to displaymen by th~n Bureau during the peat year. 

The whistle si nals are used to a oonfliderable extent in some States, 
In the State of 8 hio alone the use of the stationary eilgir~e as a means 
of disrwminating weather forecasts IIRS constantly incrwseil in favor, 
and over 60 towns in that State nre now .r~ounding the weather fore- 
casts daily, Th@m points alone represent over 200,000 farmers within 
the limits of hearing of the signals. The ueefulness of this method of 
eervice is beyond expectation, as is also its appreciatior 
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FOREOASTS AND WAUNINCIS DIEITRIBUTED. 

The followiug tabulated state~nout shows the number of places sup- 
plied with foreoaate and special warnings by paid eervfoe and without 
expense, and is arranged with s view to oomparison of the work of dis- 
tribution in each state and Territory: 

Dktrlbution of fot*eoantn, oold-oars, and front cltmiccgn. 

The work inan~lirnted R fern years ~ince of improvinq very mucli the 
illstrninental eq~tiprnent of stations by providing them with instrunlent8 
fumishisg contii~nouu nrid nntomntio rocords, rind the devclopme~~t and 
improvemc~lt of tho li~strtilrlorlts tllc~maelvee, hnve been proeecutod 
throughout the ycnr wit11 very grntiQing resulta. 

By tolrprnph or tolopl~nno, a t  
(fovornment orponae. 

fviil~out osponae to tho Unltecl Stah,  

Btntt!e and ierrltories' 

Akbnms .............. 
Arizona ............... 
Arknunan.. ............ 
Cnlifornla ;. ........... 
C'oloraclo .............. ........... Cun~~octiont 
&lawnre .............. 
~ i ~ t t 4 0 0  of Culumbra . . 
Flo~lda ................ 
Georgia ................ 
Idaho .................. 
nlfnuir .........-...... 
Indiana ............... 
Indlan Territory ...... 
Iowa .................. 
Kansar ................ ............ Kentucky 
~ 0 1 1 i l i ~ a  ..........-.. 
Maine ................. 
Maryland ............. 
Mannnol~necbt.. ........ 
Mlohigan .............. 
Miunosots.. ........... ............ M l n l d  pi 
~iswsr!. .... .:. ...... 
Yontnna .............. 
Nbbrnaka. ............. 
Nevada.. .............. 
New Hampehlre ....... 
Xow Jerley ........... 
New Yexioo.. 
Now Pork. ............ 
North Cnrnlina ........ 
North Dakota ......... 
Ohlo.. ................. 
Oklahomn Torrltory.. . ........... Oregon ... .: 
Punnaylvnnia.. ........ 
R h d u  Ialnad.. ........ 
&nth carol in^ ........ 
B I I U ~ ~ I  Dakota.. ........ 
Tennsare ............. 
Toxea ................. 
Utah.. 
Vwmont. .............. 
Virginin.. ............. U ............ 54 Pa 
fVan11Jn ton ........... ............. U .............................. 8 1 
Went ~f rg iu ln  ......... 1 ...... 1 (0 ............ 
fVi~on~111. .  ........... 1 &9 ............. 7 ........................ 
W~omlllg 0 

- by- 

-- -- 
............ 10 4 &3 

............ 24 8 ............ 65 OI a9 ............ 16 4 7 
11 47 83 4 
5 .......................................... 1 ............ 
1 
18 
44 
1 

.............. ,........,. 
1 18 ............. 

............ ........................ 6 .............................. 1 
40 4 ........... 140 ............ 11 .......;.... 

I 
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2 
20 
28 
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18 
104 

il 
27 
U t  

:I 
00 
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40 
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la 
W 
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U 
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15 
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14 
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14 
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14 
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1 
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130 
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8 
14 
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8 
1 
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........................ 
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I1 ............ 
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10 ........................ ............ 
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-e are now in 11se a t  the stations tlic following special instruments: 
69 registers, recording wi~~cl direction, velocity, aiicl, in soineoases, rain- 
fall ancl sunwhine; 00 registers, recording wil~cl ve1ot:ity; 70 b:~rograplis, 
88 thermographs, recordil~g pressure and teinper;itnre, respectively ; 19 
photographic surrsliinc recordera, to which ht~vebeen recelitly added 24 
electrical recorders of uu~iulliue, and 10 recortli~rg rail1 slid silow gangen. 

Among tho instr~~nients specified above spclcial improvements iii 
respect to various detail8 of con~truction hicve bee11 made in the devices 
for securing registration of wind direction and velocity. The instru- 
ments for recordil~g rail1 a i ~ d  ~ ~ ~ o ~ v f i l l l  and for securing an dectricd 
registration of slinshioe were deviaecl during 1892, and greatly devel- 
oped and rendered practically applicable to station work during the 
uumn t year. 

The correspondence growing ont of the superviaion of the instru- 
merital equipment of statioris and &he routiue duty of iuspectiori of 
records from recording instrurnentw has been proinptly disposed of 
without increase in the number of employees, notwithstantlillg the very 
great increase in the volurne of the work incident to the en!arged and 
elaborated equipment of s t  t' 10118. 

The i~itroduction of continuouwly recording instruments nt our sta- 
tions marks an important step in advance, not ouly in accumnlnti~ig 
data of great climatic value, but in supplying the neetla of great bnsi- 
ness and commercial interests by having complete automatic records of 
storms and general meteorological cor~ditions a t  a11 hours, day ancl 
night. Without ~ u c h  instrnments, and with eye obeervations in the 
morning and evening only, i t  was never possible to give accurate reports 
of special meteorological conditions of great importance to engineors, 
builders, shippers, etc., or to courts of justice. 

By means of the improved devices we are using with great success 
a t  many stations we are able to obtain contilluous recortls hour after 
hour, showing a t  each moment of time the direction of the wind, its 
velocity, the duration, moment by moment, of su r~s l i i~~e  or cloudiness, 
the temperature of the air, the pressure of the air, the time of begin- 
ning and ending of raiufall or snowfall, and not 0111 the total quautity 
of prec~pitation, but also whether the fall wan rapi cf and in torrents or 
gentle and prolonged. Applioations indor~otl by boartlu of trade, eiigi. 
neers, and others are repeatedly received from many of the stations not 
yet equipped with these recording instruments, urging that this improve- 
ment of the service furnisl~ilig such valuable and important i l ah  be 
exte~ldecl i11 their direction and developed to its greatest utility. 

BEPAlIt OF DAMAGED INBTRUMENTB. 

The great and increasing volume of work devolving upon the instm- 
ment room ti~xes to theutlnowt the present force available for its prompt 
performance. This is particularly the case in respect to tlie work of 
repairing darnaged and ~it~er~i(:oable instrnments. The nature of the 
work ia snoli that it is i~ril)oseible to acco~nplisli it snt~cesufillly outsido 
the ofBce, froin tlie facet that the work is of the greatest diversity, ~.c?q~lir- 
ing special provision for eacdi particular (;:we, atit1 the best results can 
be obtair~etl only uritler the imrnetlirrte superviuioli of tlie otlic~ial in 
cllarge of il~strarncnts. We now have on hand marly ol(l inatr.l~~nei~ts, 
nlore or lea8 c1eln;bged by usc?, tllr~t (::LII bc made norviceable by various 
repairs and ~notlific.ntions, arltl t l i i n  work is 1)0i11g (lone ill the niaahiae 
shop. Only two workl~rcn, llowevcr, :LI.(! :~vnilnble, r i r ~ t l  tlic progroas of 
 repair^ is very slow aild tedious. Atlclitionill anuintzulce is very greatly 
needed. 
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THn LIBRARY. 

During the year ending June 30,1893, thero were added to tlio library 
1,170 bookn nrrd 659 pnmplrletu, or a btot:~l of acceswions of 1,W niim- 
l e r ~ ,  the largest 11uni1)er of meteorologicul book6 and pa#\raphlets added 
iw aary one year since the organiration of t h  W&iwr W U ~ I I  in 1870. 

Tlie bonke iu the libmry now nnnib,r 14,301 nticl tho pn~npl~lots 4,040. 
011ly euc11 boolru nnd pslui,lrlots arc nddcd nu boar npon tho legitilnnto 
worlr of tlic I<urenu. More t;hm ww.hlf  of tlieso tbro twquired by a 
synte~n of oxc:l~nngc with l~ollie and foreign rnm%hm -vices, or by gift. 

A valnnl)lo colleatio~~ of patont spccificntior~s and drawingn&a&i~cg 
to rneteorologic.nl instr~~mentu was obtnined for tlio library from the 
Commixxioner of Patents. T l i i ~  collectiori comlrriseu over 400 un~nbarn, 
tuid i~lclutles prnctic~lly all 1):ltents of this class issucd iu the Uuitod 
Btat(!n 111) t,o 18!)3. 

As opportnnity otfered durilig tlie ymr titles wero ncldod to the gen- 
c!rwl 1)ibliogrnl)hy of ~~iotcorology, ~nostly froni booku and perio(lica1s in 
t l ~ o  library of the Wc*ntl~er llnronu. The collecatio~~ now comprises 
over 60,000 titlc!~. Tlio 11~efulncst.i of this catnlogno wo111d be greatly 
increased by tho pi~blioi%tio~~ of', :~,t Iciest, tlio portions relating to tlloso 
branchee of meteorology to wliicli t l ~ o  Ilurenu is at present dovotiug 
special attolition, i. o., wet~tl~(?r for~cibstil~g a11d cliinntology. 

RBCORDB. 

In ally cornprol~onsive ay~teni of rnctcorologicnl obuervntions n number 
of ol~c~clrn upo~i the iwcurncy of the work of earl1 individut~l observer is 
ncrcx,q:kry. Tlio uclirma of cbl~ec*ki~~g tlio nccurncy of the ob~erratiolle 
m:ide by Wentlier I%uruau obsorvsru begins with the reports receivod 
twice daily by the trnnslntor. The entire ~nnss of data charted on the 
daily weather mnpis ~ubjected to his uorutiny, nuti utepu are immediately 
takon to correct iiriprobiible entries and ttpparont i~~nccur~icies. Lator, 
when tho manuscript observrttione are received they are subjected to a 
fivtl~or exnlninntiori wit11 n view of aorrectirig tile errors tlint nnturdly 
occlrr in rednct'ioris and co~npilatiol~s. I t  is especinlly gmti$ing to 
report that with but few oxcaptio~in the work in this re~poct is highly 
crrtli t:~ble. 

B(~vcr:ll I~nndrcd trtlnscriptn of record8 of ~notrorologicnl obuorvations 
hnve becn made t l ~ i r i ~ ~ g  tho ycnr for use an eviderics in court8 of law, 
and tho records of ontlying ~tntionu linvth been taken into court in a 
Inrge l~~lniber of atlditioni~l cnscs. Many of threo transcripts liave 
been uuetl in actions involvirig Iwge sulns of money, end it frequently 
Ilnppens tlrrit the t u r ~ ~ i n g  point of t l ~ c  case hirigosllpon t l ~ c  stibte of the 
wer~tlicr. I1:s))ecinlly in thin no ill tho case of treasportntion compitnies 
carrying periuhable goods. 

Tho twenty.tliird ycnr of continuous rnetoorological observations 
undcr the :~nspiceu of the (Jenornl (Ilovarninent wau completed oil No- 
von~bcr 1 ,  1893. In tllc bcgini~ing t,l~ore wns nntnrnlly lnoro or l e s ~  
~ t~~re r t t~ i r i ty  as to t l ~ c  iimonnt nnd charnctcr of metthorologic and climatio 
tl:~ta tllnt ulionltl be 1)l:ired on record. Burcceding yrnrs, however, 
tlovelol)etl 21 tcl~deaoy towards expansion, both HS to the pl~eiiotne~~m 
irivc~utijintctl nlid tlio tletriilu of ol)sctrvatiol~. The rn:~ximnni pariod of 
obncrvntio~~s atit1 recorci was retbclled in 1884, wl1e11 direct observntions 
of tho went11i:r alolio wero rundo n11t1 ~~e(*or(led X tinles (?11(~1i day. Th&t 
nunibt+r graclanlly decrcaned until ttt prcncnt the ncculs of tho ~ervice 
are fully mot with regular obsurvatio~~u twice daily, ~lipp~ernentud by 
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w h  apeaid ~bservationcl ae may be deemed liecessary by the forecaet 
Oetr&l J the centi~d oftice. The volume of records of direct observa- 
tiona i s  not so great therefore aa a t  a previous period ill the.hietory of 
the m&ermrologicaf service; but what is lscking in direct observetion 
b filly compensated for in the number and cllaracter of automatic 
r w r d e  now maintained. The latter serve a double urpose. They 
enable observers a t  outlying statioi~e to keep themae i' vee constantly 
informed of the atmoepheric uhan es that are taking plwe hourly, and 
slso to supply a rowing deman for climatic data as affectiup; the B 8 
varied interests o commerce tmd agriculture. 

Oon~nums records of wind velocity have been maintaintxi from 1871- 
1872 to dete, and of late oars an automatic rocord of the direotion-a 
most im Pteut feature-- as been tdded. A mntinuoae r w r d  of veloc- r' K 
ity and irection is made a t  69 stations and 04 ve ld ty  only a t  90 efa- 
timu. 

The mfinuoue olimatic records, next it1 order ae to number main- 
tsined, 5re those of temperature, 88 of whicli are now bdn made. 

Thewographe were supplied to 38 stations in 1888, ancfadditiooal 
instruments have been put into use from time to time until the present 
x~umber Bas been reached. 

Ooutinuotte records of rainfall were begun a t  10 stations in 1889 and 
are now being made st 46 stations. Continuous records of pressure 
were begun at 5 statiorls in 1888. the number now being n~sintained is 
70. b t i n u o u e  records of sunshine began in 1891 at 20 stations; the 
number of such records now being tn&intained is 43. 

The numerical results derived from the f~regoing~named records ae 
well ~s tbe results of direct observations are closely scrutinized in the 
r w r d s  dhisiol~ and tabulated for publication in the Molithly Weather 
Bsview aud other dimatio reporb. 

PUBLIOATIOrOB. 

The ehsracter of the work of this division does not materially change 
&ern gear to year, e x t ~ p t  in volume. During the present year the 
inereme bas been very marked, and the relrult has been that it Bas 
mpited carefhl attention and a amount of labor in handling the 
#mormm quantity of maps,  bulletin^ reviews, forms, and other publi- 
ktkrns issued from time to time for distributiou to the general public, 
and fo do the work in a busine~ls.like manner. 

In the composin room are eet up and printed the bulletins, monthly 
veatber reviews, f nstmctions, ciroulars, wrappers, letter8 and letter- 
heads, envelopes, many of the forms and t l ~ e  miscellaneous matter of 
the Bureau. The volume of the work m q  be judged by the faot that 
2,648,157 copies were made in the press-room. The number of litho- 

rapbic impressions taken was 1,287,566, and during the year the num- 
t a r  of forms isrrued to stations and the centnd offlee was 4,978,000, ol 
which W,5!50 were printed b ~ .  the Bureau, the remaitldor by tho Gov- 
ernment Printin Offlce. bb The Monthly, eather Review has varied in size from 28 to 46 pagerr, 
and in editions from 3,466 co~~ics  to 4,188. 
In July, 1893, an edition of 5,000 copies of the Cur ra~ t  Chart of the 

Great Lakes, in four oolors, wss ieeued. This work was performed ill 
the litltogmph room and wns considered to be a first-dnss job in every 
reepect, and was done nt a small errl)ense to this Bureau. l ' l~i l~ ha# 
only recel~tly been rer~dcretl pa~sible by our outfit. Iinke st on^^ Bulle- 
tlus Nos. 1, 2, 3, and 4 have nlso becu printed, showing tlie 8torms 
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Q€ Ootober 4 urd OctoBer 8 to 14,1893; ale0 irolte storm of November 16 
a;nd 17, and the atarm of November ZiO to 28,1893. The edition of 
them balldinn wm 0(M copies at fireti, br~ t  there being such s demnt~ct 
for them the editioa hml to be inorem& to 1,000 copiea +The will be 
priuted and dtetrhnted in the future whenever 6 notewort y thrm 
passee over tho h k e  regiou. 

E 
Five Weather Bureau bulletins ware printed during the year, 80 

follows : 
CopLeo. 

Bnlletiil A. Biimmary of Internstions1 MetRorological Obsurvatione, by M&j. 
H. H. C. Dunwootly. 10 a es uf text and 61 oharts ....................... WO 

Aolletin No. 1. Report of tge%'i.int Annnfii Meeting of the bnterloan d~~oola. 
tion of State Weather Services. 49 qps. ................................ 

Bulletin No. 8. Heport on the 0 l i n l a t o 8 ~ ~  of the Cotton Plant, by P. H. Yell, 
e,m 

............................................ Ph. D. 68 a es with crharta.. 
Bnllet l~~ No. 8 fie ort on the Yorec&ating of Tbnndentorn~ during Be-8.m- 7, 

mar of l8W, by B. Con sr. M pngea with abaca ....................... 
Bulletin No. 10. Report on b e  Clinrato of Ohiongo, by Prof. Hnry A. Hsaen. 

7, 
187 peg* with char& ...................................................... 4000 

WSA-R CONDITIOrOb OF TSB UROP OP 1898. 

(p~gued by IT. 8. a. DunwcMDv, YIJm BL .t C o w ,  U. B, Amy, d g a s d  u Amtot-t ~ b h l  
or *a&* Bll~.ll.) 

The trtbulrtr sti~temente (Tables VI  andV1 I) show the temperatureand 
rt~infall from Jarlurtry 1,1893, to April 3, compared wit11 the normal for 
many yenrrs, and similar cornparisone we mada for these elements for 
each week ending with Monday from April 3 to October 9,1899. 

Plate I shome the seasonal conditions of rainfall fkom Mnmh 1 to 
October 2 throughout the United Statee. The shaded portion of thie 
chart cover6 areas where the predpitation waa in excess, and the 
nnehaded portion shows the regiot~ofoountry that m i v e d  less than the 
usual rainfall for the same period, Tbe lines show the amount of aroees 
or defioiency in inches, as iudlorted by the flgnree. I t  will be 8een R.on 
thie chart that the sewon of 1893 wae dry over the rester po&ian of f the agricultural district&, the only regions in the Un fed States acrst of 
the Itooky Mountains shaping an excess beink a 1)ortion of the cotton 
region east of the Mieeissippi, southern Virginiat and portiona of Arkan. 
8a6, Missouri, New York, and Wiseonein. There was a defioieuo in 
the rainfrtll in tile Statee of the Ohio Valley ranging from 4 to 7 ino !i err, 
and this deticieucy occurred at suoh times rce to have the most injuri. 
one effect upon growing orope, especially corn. The excess of rainfall 
in Missouri ocsourred early ill the season, while Auguet and &, tember 

1 !l were nnueually dry, tbe abeence of r J n  reduoin somewhat t e yield 
of oropa. The reverse conditions will be found in ow&, the 8hte imme- 
diately north, where the aessond rainfall was deficient, but where 
timely r&ne occurred when tbe growing oropR mere moat in need of 
moieture. The dietriblition of rait~frrll throughout the season h r n  we& 
to week may be found for ttny eection by reference to the woompangii~g 
table. 

The drought conditions which existpeed jn Tsxns are indimted on Plate 
r b lines showing deficiency in eeasonaI rainfall rnnging from 5 to 15 
inctee. The abundant rains which o o m d  over the sonthern platean 
region were attended by a most favoritble wason in Aritona, and a 
report furniehed by the director of the Arjzona weather servioe ~ta,tes 
that the uattle ranges in that eeotion are in the beret possible oo~ldition 
and that the hay crop is eufltlcie~~t for two years' demand. The Pmifla 



coast was favored with but slight departures from the ~ ~ o r ~ n a l  con- 
ditions, but in the States on the North Pncitic considerable grain wau 
lost by the late rains occurrillg when grnir~ was exposed in the fieldu. 
The spring wheat region of Minnesota :tnd the Dakotas received less 
than the usual amount of rain, althougl~ the departures were not marked 
except in southern Minne~ota, where tlio deficiency rariged fro111 5 to 7 
inches. In  the wheat regiol~ of the Dakotas the actual rainfall for the 
season ranged from 138 to 18 inches. All stntioms in the Minsouri Val- 
ley from Yankton, 8. Dak., to Helena, Mont., received more tllan 10 
inches of rain. 

The drougl~t in wmtern Kansas and eastern Colorado, where the 
seasonal rainfall ranged from 6 to 9 inches, or tb little lnore than one- 
half the usual amout~t, resulted in alniost a complete loan of crops it1 
that section. 

Althougll the chart showia soasollal departures frorn the normal !k- rainfall indicates an excess in ew Euglnlld and New York, this excess 
was due to tlie heavy rains that occurred iu early May ~ n d  late in 
August, and the latter rains were preceded by drought conditions dur- 
ing the growing season which resulted in some injury to crops. 

l'late 11 exhibits the thennal conditions for the growing season of 
1893, the shaded portion of the chart defining the regions over wliich 
an  exwos of seasonal temperature prevailed. The season was sligl~tly 
warmer than usual over the greater portion of the cotton region, 
althougl~ the variation from the normal was very slight, except in Texas, 
where i t  amounted to from 1 to 2 degrees per day in tho interior. I n  
the States of the Ohio Valley and Lake region the average tempers- 
ture was slightly in excess, but in all other districts the season was 
cooler than usual. Alo~lg the Atlantic coast the departures from the 
normal were very slight, but to the westward, over tho llocky Mountain 
districts and on the Pacific coast, the deficiency apparently increased 
with the longitude to the westward, and over the Pwiflc coast B t a t e ~  
it ranged from 2 to 4 degrees per day below the normal. The cool 
weather on thepwiflc mast was not, however, unfavorable to the staple 
crops, and while some fruits mere iqjured others were favored by the 
abnormally wol season. 

Plates 111 and IV show the ~ondit~ions of temperature and rainfall by 
weeks a t  selected stations so distributed as to give the approximate 
conditions which prevailed in the principal agricl~ltural districts to the 
east of the Rocky Mountains. The data from which the diagrams were 
constructed may be found in t,he accompr~nying tables containing data 
from the regular metearological stations of tho westher Bureau, from 
which similar diagrams may be constructed which will show graphicnlly 
the rainfall and temperature conditions which existed during the grow- 
ing season over the entire country. 

As in the previou~ year, the diagram illu~trnting the temperature 
and rainfall conditions a t  Springfield, Ill., i n  taken as an example. 
The heavy horizontal line marked 0 indicates tho normal and the fig- 
ures to the left indicate inches when referring to rainfall and degrees 
Fahrenheit when referring to temperature. The solid line indicates 
the weekly departure from the normal temperature, while the dotted 
line shows the weekly departure from the normal rainfall. From this 
diagram it  will be seen that in the vicinity of Springfield, Ill., the early 

ortion of spring waa wet and cold, wrid ~ l s o  t l ~ a t  heavy rains occurred 
the last week of May, attended by about normal temperature, after 

whiuh time it was re~lntively dry, there being but one week from Jnpe 
L to the oloee of September when the normal rainfall was exceeddd; 
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This absenceof rairi resulted in a wnsiiierable reduction in the yield of 
the staple crops in that section, while i t  is probable that the lleavg 
rairis of early opring caused e reduction in tlie acreage. 

It will be of iuterest to compare this diagram with that of 8 ring- 
field for tho previous yenrs 1891 and 1802, tracing the rrti~lfall an &' tern. 
perature conditions which attended the u~lueutal corn crop of 1891 with 
those ettendi~~gtho reduced yields of 1892 and 1893 for that particular 
section. The drought cor~ditio~is of 1893 in that section are olearb 
i~ldicrttecl by the dingram for that year, and the tabular statement slrrows 
thnt the dronght regiori extended over the greater portion of the corn 
belt a11d thence eastward to the Atlrbntic 8tate~.  Tho data contained, 
iu the table referred to show the departures from the normd of both 
toml~ornture and raiufnll for each week of the growing season, and 
will fiirniek a ready means of cornlbnring the meteorological condition8 
attending the development of the c~everal crops with the actual yields 
a8 published dsewhere in this roport. With aclditional yoars of record 
these statements can not fail to give the probable effect of the weather 
coliditione upon the staple crops considerably in advance of the time 
of riporiiilg and securi~ig the crop. 

The following tables show the dopnrtureu fkom normal t'emper~ture 
and raiufall. from January 1 to atid including April 3 1803, rtnd for 
each subsequent wcok ending with Monday to October a, 1893: 

TAUI,E VI.-IBl~~put-aluvc departurea .for the eeaeon of 163Sfi~otn thu normal of wtunygrearr. 

Albau , N. Y.. ............... -4.8 -1 -8 -6 
~ ~ $ w ' r Y ~ r h , ~ . ~  ............. -3.5 +I  -1 -4 
I ' l ~ ~ l ~ ~ ~ l o l l ~ L i n ,  1% ............. -:I .2 1 5 0 -4 
Wua11i11y.tuu 1l .O ............ -2'8 + O  --1 -6 
~ y n o ~ ~ ~ ) u ~ , G n  ............... 8.0 +I -a 4 
gurl'olk, a ................. ( -1.U +B -1 0 

stattom.. 

New England. 

East ort,Me ................. 
l l o r t & n d , ~ e  ................. 
Uoston,Mnem ................ 

diiddls Atlantio Slatcr. 

Charlatte,N. (1 ............... 
Wll~nln ton N.C ............ 
C ' I I ~ T I P R ~ ~ .  B. c .............. 

Atlanta. On .................. -2.8 + 12 
?&obilo, hla .................. -1.4 +7 ............ ntlotlt oator &la -1 +lo 
~ l c - k l f t c l r ~  %inn. .  ........... -0 4 4 1 '3 
N V W  or~rRus I'M. ........... -0 .U t 7 
Hbmveport. tn  .............. SO.6 + l a  ............. Fort H n ~ i l l ~ ,  Ark -1.2 +11 
1,ittlolloc~k Ark ............. -2.1 la  
l~~iemt ino .  d m . .  .............. +O no +1:1 
(fnlvs~lton 'Vex .............. + 0.3 +6 
&n ~ntud lo ,  'l'ex ......,,.. , , -t u -6 +li 

From 
Jan. 1 

to 
Apr.8, 
lnol~r- d y e .  

-8.7 
-18.2 
-2.0 

-- -- --  
For wwkn bnding- - - - 

10. 

-2 
-2 

o 

-- - 
Mqv- _ _ - 

17. 

-1 
-1 
-1 

-- - -- 
!Ma 

-8 
4 
-4 

1. 8. 16. *jTm 
o 

-8 
-1 

-9 

-6 

+I 0 +1 +1 
-3 -4 +1 4 4 

0 +a + I  4 4 

------------- 

+a 
+a 
+a 

+a 
0 

+2 
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I :::? I- For wookn ci~tllng- 
-- ---- 

Stations. to 
Apr, :I, Mny- Jntto-- - -  

Ohio VaUrv and Tmnewee. 

Memphb 'l'onn .............. -0 4 
Nnnhvl l l~  Ttnrte .............. -1 
Chnltnnoogn, 'Ibnn ......... - 2.1 
Luitlsvllle. Ky ............... -:!..I .......... Ii~cl~nt~apuliu. Ind -:I 4 ............. Cluchtnntl, Oltio. - I  4 
Cnltn~t,uir.Ol~lo .............. -2'1) 
~ l t t a i u r ~ ,  Pa.. .............. - 2 .8  

Lake region. I / I  

Alpena Mlch ................ 
Oraud hnvt.11, Mlctl .......... 
Mflwaukeo, \ V b  ............. 
Chlca~(v Ill .................. 
~ u l u t l , , ' ~ l n n  ............... 
Upper Mlrriarippt Valley. I I 1  

prfngfleld,Mo.. ............. -1.8 f 11 -8 
anmas C l tkMo ............. -3.1 +10 --a 

Conoordia, nn .............. -1 .I f 10 0 
Omaha Wel~r ................. -2.8 +7 -4 
~ a l e n t i n s ,  ~ e b r  .............. -0‘6 +6 -6 
Huron, H.Dnk ................ -1 4 +1 -0 

E ~ t r m n s  Northwut. I I 
Mooreltend Mlnn.. .......... 
~i s rna rck ,  k. ~ a k  ............ 
Fort  Buford, N. Ilnk.. ........ -3 '4 

Hnvro Mont ................. -2.6 
~ r l e n :  Mnnt. ................ .-2 .fl 
p k s & .  w a s h . .  ............. -1.2 

Innurnneon Nev.. .......... -8 '7 
Bnlt Luke f:iiy, Utah ......... -2.2 
Cl~eyunne, Wyo .............. +0 .J 
Xnrth I'lntto, Nebr ........... +I .4 
Denver. Cola ................. .r 3 .0 

Tucson; Aris ................. 

Olvmnin. Wnsh ............... 1 -2.2 1 
Y&lind Oreg ............... -4 
h l ~ u r ; ,  Oreg.. ............. -3 '0 
HsJ Bluff Cal ................ -3.3 
~ a c r n m e n b ,  ~ ' n 1  .............. -:I *2 
Ban Franrlsco. Cn1 ........... I -2.6 ! . ~ 

Lon ~ n ~ a l e r ,  (>a1 ............. 
8.11 Dlago, Cal ............... +o I " - 1  
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TABLE VI.-.Tmpsraturs dspart*i.ce .for the aeason of 1893, sto.--Continued. 

Statlonr. 

Chnr1ottaN.C ........... -4 ......... Wllmin ton N. C -8 ........... ~harlcnfult. 6.0 -2 

-- 
lror w e e k ~  en(1lng- - 

00. 
July- Auguat- 

New E n g l a d .  

~ a s t  art, Me ............. 
port&nd:bfe ............. ............. Bo@ton,Maas 

Middle dtlantlo Stalu. 

.............. Aug~~n ta .  0s -4 ............ Bavannah,Ga. -2 ......... Jackmonville, Fla  -2 I 
Atlanta Qa. .............. ............... M O ~ ~ , ~  
Yon t  omer Aln 
'Vloki$,u ,%f#s.::::::::: .........  en ~rlelfnm. ~ a .  

8. 

-1 
-4 
-7 

............ Bhreveport La .......... ~ o r t  8 m f t h : ~ r k  
Little Hmk, Ark  ......... 
Paleatinn, Tex ............ 3 +: 0 0 

+ a  -1 -1 +1 +l 4 -I +8 +7 +4 ........... Qnlveston Tvx -1 -4 0 4 1  - 8 - 1  0 + 1 4  0 +4 +8 +8 ......... 8 a n d u t u 1 h 0 , ~ e x  +a +a 4 9  +1 $4 +1 +a +a +a 4 +8 +7 +7 +O 

Ohio Va& and Tsnnrrru. 
........... Mmpbla  Tmnn 0 +1 .......... ~ashv i l l d ,  T ~ I I I I  o +B ....... Chattsaooga, Tenn -1 +2 ............ Loufsvllle,Xv -1 +1 ......... Indlnnapolin:11111 0 +2 

Clnci~~nntl,  Olllo .......... 
Colnl~lbna OltIo ........... 1: +: 
~ i t k b u r g : ~ ~ t  ............. -6 -8 

lo. 

+a 
+I 
-1 

Lab region. 
Olwe o N Y ............. 0 -2 
u ~ ~ ~ & ~ ' N . ' Y  .............. +2 -1 
Clevc~ l~ ld  Ohlo ........... -1 0 
~ e t r o i t ,  dloh ............. -1 -2 
Al~~ona,Mioh ............. +2 -1 
Grand Ifnves, MIch ....... +B 4 
Milwaukee, Wia .......... -1 -4 
Clltc~a 0. Ill .............. -2 -1 
DUII,~%,  inn ............ -a 4 
Upper Ybdsdppi TaUey. 

............ St. Paul, Mlnn +a ........... La Cwsae, Win +a 
Davenport, 111 wn ......... 
L)w Molner, Iowa ......... 2: .......... sprlllgfleld, 111.. 0 .................. Cairo 111 0 
BC L;UL, YO ............. -1' 

17. 

+4 
-2 
-1 

84. 

+8 
+I 
+1 

81. 

-2 
+1 
+1 

7. 

-1 
+1 

0 

14. 

+J 
+4 
+a 

21. 
- - - - I _ - - - - -  

-a 
-6 
-6 

18. 

+a 
+a 
+6 

4. 

-1 
0 

-1 

a. 

-s 
-4 
-8 

25. 

o 
+ I  
+I 

11. 

-8 
--a 
4 

18. 

4.2 
o 
0 



118 REPORT OF THE SECRETARY OF AGRICULTURE. 

TABLE V1.-Temperature dsparturer for the seaeon oj' 1893, eto.-Continued. 

I lror weeks endlng- 

I August- September- 

Eztreme Northwwt. 
......... Moorehrnul Minn +2 -2 +2 +5 -1 +4 -1 4-1 0 +I ........ Rismorck k. ~ a k  -3 -3 +1 +I -3 +5 -2 +2 -1 +5 ..... ~ u r t ~ n f ; r d , N . I ) a k  -4 -4 -1 +8 -1 +8 -3 0 -1 +4 

Rocky Mountain elope. 
Havre. Mont .............. 
Helena. Mnnt. ............ 
b okene, Wwh .......... ...... $innemueca, Nev.. 
A n l t  t a k e  City, Utah ..... 
Cheyenne, Wyn .......... 
North Platte Nebr ....... 
Denver, ~ o l a ' .  ............ 
Dmlge Clt . K m a  ........ 
AMlcne &x ............. 
~ n n t a  FL N. Mex ........ 
EI Paso, +ex. ............ 
Tucaon, Arir ............. 

Pacifi aoart. 
Olympia Waah ........... -2 
portland oreg. ........... -4 
Ronehiir Oreg ........... -4 
~ e d  ~ 1 1 1 5 :  CHI ............ +4 
Ra~rameeto. Cel ........... +a 
Ran Franriscu, Cal. ....... -3 
Lon Angalen. Gal ......... -1 
Lian Diego, Ual. ........... -2 

00. 
to. 
ber - 
a - 
-.a 
-4 
-4 

T~l!r.a VI1.-Predpitation departures for the season oj' 1893 from the tiormnl of many 
yeare. 

From For weeks ending- 
Jan.lta 

Btntioas. Mey- 

10.1 1 7 . 1  2 4 . 1  1. 1 8 .  1 1 5 . 1  2 2 . 1 2 9 .  

New England. 
R u t  rt ,Me .............. 4 . 7 6  
~ o r & n d , ~ e  .............. -.61 
Boatan, Mum.. ............. - 9 8  

Y W  AUOIIH4 Btalm. 
Alban W Y............... -.m 
New ?!&4~. Y ............ +8*7D 
PhllPdelphfs, P a  ........... - .05 
Wubtupton, l). O ......... -8 30  
Lynohbur ,Va ............. -Z.78 
Norf01k,V% ............... -2.05 

BouWL Atlanl(a Ralsr. 
-8 .!2R 

......... 

........... New 0rb;nr La -4.01 
Bhrereyort fh ............. -9.50 ........... Wort ~nai td ,  ~ r k  -2 .W 
Little Bock, Ark.  .......... -5 '70 ............ P a l w t h  Tex.. -7 *R7 
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T A ~ L E  .VII.- Prmlpilatlon departures for the tsaaon oJ 1808. sto.-Continued. 

For reaka endlng- 
Jan  . 1 to 

Btatloua . April- May- 

Ohio Palby aad T~emstrsr . ( 
Memphin Tenn ............ -,7 '05 ............ ~aahr l l ld .  Tenu 4.78 ......... Chntt~lloogn Tenn -8 35 
Looiavlllc d y ............. -8.67 
1nd1nnnpo\io. ' lnd .......... +1 97 
Clnoi~~nati.  Ohlo ........... -1 2 8  
Coh~nibus. Ohio ............ +I . .I5 
Pittsburg. Pa  .............. - "I4 

Laks regton . I . .............. Oawe n N Y -2.74 
~ n t l ' a f o ' ~ . ~  ............... + '74 . ............ ~level&ict. ~ h i o  - Ud .............. Datrolt Mlch + '86 .............. ~ l ~ e n ~ '  Mloh -1.28 ........ . Grand haven Mich +2.28 
Y i l w s ~ ~ k n e  wia  ................ Chic II o 1li .............. ~ r r l u t t .   inn 

St . Panl. Mlnn ............. $1.07 
Lwrosse Wia .............. + ..1 6 
~ a r e n ~ d r t  Iowa ........... - . 72 
Des ~ o i n e b .  ~ o w o  .......... -1.27 
B ringfield. I11 ............. - . 26 
d i m  Ill ................... -5.20 
8 t  du1s .  MO ............... - . l~ 
Ll ~rlngfield Mo ............ -8 '155 ............. $an .ns~~ t l  MO 37 
Concordin. knnn ........... -2 %I . Omaha Nebr ............... - 84 
~ a l e n t l n e  Nebr ............ +lSsl . .............. Buron. 8 b a k  +1.25 

Ezlremr Northwrrt . I 
Yoorbead. Mlnn ............ +1.40 
B i s m e ~ k .  N . Dnk .......... - '01 
Fort Buforti. N . 1)nk ........ + 9 8  

Rock# Mb~owatai~~ slope . I 
Harm. Moat ..............-- '?8 
Hel~nb, M ~ u l t ~  .............. -%I 

kane. Wanh ............. + 4 4  
iunemnawn. NAV ......... + . 08 #" 

Wt Lake City. Utah ...... +. 08 
m e  enn* V'! o ............ - . 0.1 
~ o d b  ~ l a t t a .  Nebr ......... + -80 
Denver Colo ............... -1 '02 
Dod r b i t  Kana .......... -1.52 
~ b i t n e .  &x ............... -2.48 
Wta Fe. l . Mex ........... - . 08 
El PMO. Tex ............... -.dB 
Tuoson. Arls .............. - '42 

P a q c  coact . ] 
lympta Wsah ............. '77 

?orthud. Oreg ............ -8 
Rowbu 01vg ............ -2.18 
~bd ~ 1 3  eel  .............. $ 1  48 ............ harunen to  Cul -1'01 
Il.n ~nrao1;c.o C I I ~  ......... -2 . 87 
Loo Anpeles. hul ........... +7 . 87 
Ika Wayo. Cal ............. + '87 

+ '07 + ao . '78 . 'OR . a 81 
+I .ha 

+ :I4 . 61 . 'PO 

. *I7 
-.OH . , 54 . '14 . -43 . *47 
. 'Oil . -74 
. '01 
4.4'08 + . 62 
+a . a1 + *il 

-.PO . -62 
-41 . '80 
-'19 . -14 . '01 + . aa - 



TABLE VI1.-Preolpilation departures for tlre season oJ 1893. eto.-Continnd. 
- ... 

For week ending- 

June.. 1 July- 

New England . .............. Enat ort Bfe .............. ~ o r t k n a  ~e 
Boston. Mass .............. 

Mtddls Atlantic dater . I 
Alban N.Y ............... 
l ~ e w - b r d r k . ~ . ~  ............ ........... Phihdelpb!~. Pa . .......... Wssldngton. D O 
Lynchbur Va ............. 
horfolk. 4; ................ 

............. Charlatte N . C 
Wilmin ion N . a .......... 
~ ~ . a r ~ e n & n .  & . 0 ............ 
Augusta. Ga ............... 
Savannah . Os .............. ........... Jaokoonville. F L  

auv b'talca . ................ Atlsnts, f3a +1+9 
Mobile. A1a ................ - 90  
M o n t r 3 A l o  .......... - -38 
V i c h  rg. ins ........... +I . 82 
New Orleans La ........... + 1.37 
Shrmeport La ............. +6.03 ........... ~ o r t  Smith' ~ r k  + -78 
~ l t t l e  Book Ark ........... t4.02 
~ n ~ e a t i n e  . $ex .............. 4.a . 10 
balvsstoli. Tex ............. + . 14 
&n Antunfo. Tar  .......... 1 + 1 2  

' a h  and ~ m e r  I 
............ Memphis. Tenn +2.M 

Nnehville. Tmn ............ +4 . a$ 
Chstt.~nnoza. Tenn ......... 1 +z.ba 
Lonlsvilla;Kp ............. +2 . 12 
Indhnapolin . Ind ........... - . 22 
Cinalnnati. Ol~io ............ + I 9 2  
C ' O I U ~ ~ U ~ .  ohio ............ + . ea 
Pittrborg. Pa .............. + a 11 

Laks veghn . I 
a w e  O N  Y ............... -70 
B~R~P;O;N:Y ................. 04 
Cleveland . Ohio ............ 4. . 74 
Detroit. Miah .............. +2.84 
Alpena . Mirh .............. + . 44 
Grmtl Raven. Mich ........ + . 28 
Milwa~rkw . Win ............ + . 43 

Bt.Pan1. Minn .............. + . 05 .............. Lacronw. Wfn - K.i 
Drvenport . Iowa ........... + %!I 
Den &toinan. Iowa .......... - .fH, 

rlngfleld. I11 ............. + . 18 
airo 111 ................... +a . 585 b 

8t . L ~ U I ~ .  YO ............... - . a i  

............. Rrlnglleld. M o 
nfinrbit Mo .......... 

gworciia. gans  ............ ............... aha . Nebr 
Vnlentlne Nobr ............ 
~1~011.8 . IIPL .............. 
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TABU VI1.-Prdsipllallon departirree for the e m o n  of 1898, do.-Continued. 

Paw a r t .  1 

-- 

Stations. 

Ecctrns Nwthwart. 
........... Moorherd, Mlnn 

Blamnrck N.Dak .......... 

Olynipls Wuh ............ 
~drt land,  oreg ............. 
R O R R ~ J I I ~  Oreg ............ 
Red ~lnk C.I .............. 
&crnmmto Cd ............ 
Bsn ~ranct;ocr Gal....... .. 
Lor Angolo8 bd ........... 
B P ~   ego, dpl ............. 

I I - - 
For wmkm endlng- 

Stntlone. Angnat- September- oo fe  
b.lc 

New Enokmd 

- 
Fur week ending- 

Alban :N. Y. ............. $1.27 
NOW Jork,  N. Y ............ - %76 
Phlladelpble, PI ............ - .78 
W~lt ing ton  I). C .......... - 47 
Lynrl~bnr . br.. ........... $2 
~orfolk,drr  ................ +I91 

Uuv Sta tsr. 
................ 

Mobile. Ale ............... +I '72 / +1 .44 .......... lfontpomer Ala +I.RR +lG18 
Flckrbnrg b a r  .......... 
N.W ~ r ~ e i n r ,  L. ........... 
Bbrereport,Ls ............. 
F O ~  smith, a r k  ........... + .a5 +I :W .......... Idttle Rook, Ark. - -81 - 19 
Palentine Tex.. ............ $1.75 $ :52 
O ~ I \ ' H B ~ O ~ ,  TOX.. ........... + am + RO 
&n Antonlo, Tex .......... - 4 2  - *GP 

Xort ~ufdrcl, N. ~ a k  

.............. Harre Yonb. .............. eelen; ~ n t  ............ 8 otade, w m h  ......... &nnsmnaa4 ~ 0 . r  
Salt Lake City, Utah ....... 
Cheyenne, Wyo.. ...-..... ......... North Plstte, Nebr 
Denver Oolo ............... ..........  DO^ e kit , guu 

J me-- July- 

5 12. 

- .86 -98 + *48 -.70 

Book# X ~ u h  #top#. ....... 1 8. 

+ '10 
+I -bb -*40 

' 

-*a - .40 - a12 

- -14 - -61 - - $56 - '14 - .?B 
-.21 -.ZI - '10 - "21 + Q6 - .4O 
f 1.05 - 70 - .21 - 92 - .72 -.68 

18. ----- 
-46 
- . lo  

-.a4 

- ,413 
- -38 - -11 
-.I( - .21 
+ . ~ 8  - 
- .*8 

10. 

.+ .m 
+ *O5 

............... ~ b i g n e ,  d x  - '67 - 8~ 
Banin Fe N. bfex ........... - 4 1  - .19 
EI paso, 're% ............... - '07 - '07 ............... Tuoson, Ar& 

26. 

+ .SR - .44 

- 46 - .a7 
-.a0 
-.40 

- -82 

- .DR - .an - .aw - .12 
-.I? 
+ :a2 - 16 - ~28 - .7a 

- 94 
:;; 

-.07 
-q4 - .41 
- .:)8 - 

17. 

+ :;; - .aa 

-.sf - e48 - .a5 
- .I4 - %I 
--a77 - 83 - .20 + .la 

-.21 
- $86 
+ -40 + .51 
-%78 

- 
- 2 3  

+ '98 

+ -88 -.a - -14 - '08 - -14 - .1 - .m - 97 
+ .m 

!& 

- .g2 

- -01 - .I0 '*I -.00 

-.a& 
+ :os - I8 
+.78 

- 
- % 

-.24 

- .42 
-a - .OQ 
+:w - 66 - .w 
-.a3 
-, 27 
+I . ~ b  

- .* 
- .& 
-.Is -w 
+.OS 
+ + '18 
+.la 
+ .v -.(I 

+:I7 - 811 - .(@ 
+.41 

-'A 
+ -)) 
-.0) -a 
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TABLE VII.-PredpitaNon departare j'or the remott of 1898. #to.-Continued, 
.- - . - - - - 

StPtlmr . 

Ohiu Tal&y and Tennerr#e . 
Yernpbia Tenn ............ 
lubvtli;, ~ e n n  ............ 
Ohrttanoog~, Tenn ......... 
L~uis'Ville K v  ..............-- 
b d h ~ p d l i ~ ; ~ t ~ , ,  .......... .............. Oincinnnti, Ohio 
Colambur, Ohio ............ 
Pithburg, P s  ............ .. 

Luke repbn . 
o ~ w ~ ~ N Y ~ :  ......-...... 
Buda 0 N '%? ............. 
~lrvednd, Ohio ............ 
Detroit Mioh .............. 
Alpen ' ~ i o h  .............. 
Grsnd%nven,~ioh ........ 
bfilwaukee Wia ........... 
chic o 11i .................. ................ ~ d u t % , k i n n  

Vmor Ilitrrfrrlppt Pallcy . 
MPsul,Minn .............. ................ LWIOM~, wi1  
Davenport Iowa ............ 

~oine;,  IOWL .......... ............... 8 ngBeld, Ill cP" .fro, 111 .................. 
8 t. Loale, Mo ............... 

X M  V a l b  . 
8 field Mo ............. ............. E m  o i i  . MO ............. & ~ o o ~ d i ~ ,  Lano ................. aha Eebr 
p d r t i n e  ~ e b r  ............. xnm, 8 . jDok ................ 

Eatrems Northwut . 
Yoorherd, Minn: ........... 
Bf.mrruk,N. l)nk .......... 
PortBuford,N . I)& ,.. ..... 

Roeb HountaCn rlopr . 
11.m,Kont ............... 
&lens, Mont .............. ............. kane Wnnh 
~ n e m h w n  Nev .......... mt  aka ~ t ' y ,  ~ t a h  ...... 
Ohe enne Wvo ............ 
~ m y b  ~ i a t t a ; ~ a r  ......... 
h v e r  Colo ............... 
~)ed e bit , G n w  ........ 
&bike.& ............... 
p t a F e . N . M e x  ........... 

Paw, Tex ............... 
~ 0 0 . o n : ~ r t s  ............... 

Pesije coart . 
Wash ............. 
(k@g .....-e...... 

olWg ............-- 
a1 .............. 
C ~ I  ............ 
0 Cd .......... 

a1 ........... ............. . 

For week 

. 

I . 

..9l 
+ . 19 

+l.U6 
'84 

-?41 
94 

--.02 
-'68 

+ . 30 
-'68 
..69 
-TO 
..77 
-48 
..70 

70 
77 

..84 
81 
, 91 

..77 
42 

..09 

..66 

.1.06 
98 
93 
77 
-45 
78 

..62 

..x 
-'35 

..a 

..I4 
+'01 

-00 
..lo 
..04 
..a6 
- 1 6  

+ 2 1 2  
+:08 

+2 45 
t 1 . 8 0  

+ . 20 
-.I4 

'0'7 
-00 
-00 

Ooto 
ber- - 

a . 

a 
.. ag 
. .be 

$:E 
+ 1.61 --. 48 
-%1 

.. ao . --.84 
..79 .. a7 . -96 
+.(I@ 

4.2 a2 . + . 57 
+ . 

+ 9 0  
. . ra 

+ 1.02 
+ :36 . 33 + . 94 
+ . a2 

+ l a 1 2  
+ -64 

+1.0 + 99 .. 11 
- ' I1 

+ . 40 
+ . 61 
+ ~ 7 8  

..]A 
+la57 + . 08 
+ . 10 

+ 1 . 0 ~  
+ -10 
+ . 0) 
+ . 40 

+1 :m . 67 
+2.11 
+I . 46 
+ . 21 

..48 
+ . la  
f :40 
- 1 6  
.+OP . *09 ..w 

ending- 

4 . --------. 

.. 87 
.1.02 .. 09 . . 80 

.TO . '88 
--. LU 

-1 '00 

+a . 26 
$ 2 9 7  + 3 3  .. 63 
-.59 
-a77 
-- '88 
-- 4 3  . 9 2  

-*'I7 
. 1, w 
..'I? .- ~1 . '77 -- '88 
-a74 

..94 
-1 .a 
..TO 
-- . 77 . 2 5  . -45 

-41 . $8 
- 2 4  

..a6 

..2P, 
-*I8 
+ . 11 
f.06 
-90  
..M 

..a7 

..58 

+:w . 38 
..28 

..a8 
-'I@ . '07 .- 07 
.-.oa . 00 . 00 

28 . 

. $7 . dR 

..on 

. . 67 
-.6@ . 
..54 
--.la 

+ . 88 . + 14 + . 10 .. '17 
..I9 
..m 
..la . 4 4  .. 18 

+1.01 .. 77 .. 77 . -65 
..66 
..05 
.a 43 

. 5'9 .. a7 
+ ~1 
-- . I8 . r 8  
..MI 

+.I 
+ :16 . 17 

. 9 7  

..I@ 

..lo . -06 

..21 

..28 
+1.25 . -a6 
-+01 
..I7 

. -1 
+ ~ 1 6  

-#06 
-a14 .. 07 

*00 
w . 00 . 00 

14 . 

.. 55 

. -84 
+ a 10 

+:g .. 76 
--.47 
-- '56 

..50 
-- '38 + *01 
+ *12 
..69 . W 
-42  
.. 68 
+ . 05 

-r . 21 
-4 . '10 
..14 
.. 4a 
-- '02 
..lo 

. 9 4  .. u . 90 
L 
..M 

+.76 
..&I 
-.27 

+ :65 . 14 
-'07 

-00 
+.20 
..28 
-96  .. 30 .~ 79 
..26 --.a . '46 
+.a9 

-'11 
-'I4 
07 --'M 
'00 
a 00 

11 . 

$2 ~ 8 4  . + I  93 . + 46 

2::; 
. $8 
--. 85 
-'83 

+ . 16 + 'IR 
..Be .. oa 
..70 
.. 81 
..en 

-1 9 2  

-5'7 
-1 2 2  . 977 .~ LU .. 71 
+4'09 
- 2 9  

-- *86 
.I . 10 
-1 
-- $77 . 
..38 

.. 28 
-21 

.. a0 
4 . 02 

+.I4 . 9 0  
. 41 .. 24 
..a 
..66 
-:a8 -- as 
..a@ 

+ i . o ~  
+.I38 

+ I ,  

1:; 
$ '20 
db . 

A u g u s t  

21 . 

.. 84 .. 58 

..7a 

. . 8'J 
-.49 .. 79 
--, 49 
-'56 

. 17 
-- '28 . '41 .. 04 
+ :46 . 28 . , 08 .. 54 . , 79 

..7a . + 01 . -60 
+ -06 
.. a7 --. 18 
. 3 9  

. -78 . n 
-I1 
+ '38 
+ :m . SO 

..a .. 46 
-'09 

- 3 6  + . 32 
..07 

-00 
..11 
+ 22 
+:7l . 10 
+ *a4 
- 3 4  

+2.10 .. a7 + . 16 

.- 14 
-.I4 .. 03 

00 . 
-00 
'00 . 00 

September- 

18 . 

..79 .. 18 .. 66 

4:; + -88 .. 16 
..a7 

+. w + e01 .. 88 
+ $29 . +1 17 
+ .OD .. 85 . -a2 . -01 

+ . 01 
.1.11 .. 67 .. 88 .. 38 . '30 

..dl 

. . 84 
-1 .... 
..77 . p 4  
..a5 

. + 12 .. 20 
+ 9 4  

+ 4 2  
+ -20 
..lU 
+ o 
..I7 . -21 
..a6 . 
- 9 0  
..iO 
+ -21 

..a4 

-*01 
- 2 0  
+ 

..07 
*00 . 

26 . 

+ 194 + 1 54 .. ~2 

+ . 21 
--. 17 
+ '06 

+ . ao . .. 55 . a a1 
+.06 
+ 9 8  + . 06 + '38 .. 80 

+ :!! . 
+ . .. 63 
+ ~ 2 8  
+.20 
+ a QQ 

+ 8  9 3  
+ :a 9 

. . 70 .. 85 
- 3 6  

..54 . '23 . .I7 

+ -19 . -18 + :a9 . 
..24 
. -16 
..a8 .. 14 ... 25 + 1 160 
. 18 .. 08 
+ QM) 

. -54 
+ 9 0  
+ :87 
- 1 4  . . 07 
. ~ 0 7  . '01 


