
U. S. DEPARTMENT OF AGRICULTURE. 

CHIEF OF THE WEATHER BUREAU 

#BOX TEE REPORT Or THE BEWLETARY OF AOBIUVLTOBE FOR 1889, 

WAEIHINGTON: 
QOVlERNMlNT PRINTING OFFt(11[0. 

1803. 



National Oceanic and Atmospheric Administration 
Report of the Chief of the Weather Bureau 

ERRATA NOTICE 

One or more conditions of the original document may affect the quality of the image, such 
as: 

Discolored pages 
Faded or light ink 
Binding intrudes into the text 

This has been a co-operative project between the NOAA Central Library and the Climate 
Database Modernization Program, National Climate Data Center (NCDC). To view the 
original document contact the NOAA Central Library in Silver Spring, MD at (301) 
713-2607 x124 or Libra~-y.Keference(@noaa.gov. 

HOV Services 
Imaging Contractor 
12200 Kiln Court 
Beltsville, MD 20704- 13 87 
December 13,2007 



Blank page r e t a i n e d  f o r  p a g i n a t i o n  





I L L U S T R A T I O N S ,  

pw,  
-110 I. Chart of dopartaren Prom normal precipitation for the growing ees- 

acmof18R2 ...................................................... M(O 
11. Cbart of avernge daily depart~~ros from nolmd tomperdure for the 

orop weson, &our M~rcli 1 to Ootober 8, 18%. .................... M#) 
111. M-rn showing average cloilg departt~roo from normrl temprat~tre 

end weekly departures from normal pracipftstiot~ from April 15 to 
.................................................. Oatoher 8, 18% 6(30 

IF'. Mqmm rhowing evorrcgo daily iiepurturos from normal tea~pora- 
*re nnd weekly departme* thm 11ormsl precipitatiou. from April 
UI to Oofober 8, lsea ............................................ as0 

FY 



81~:  I hwe tlte honor of transmitting herewith a repo~t on the w d c  
of tlte Wentlter Bureau dnri~lg the year 1894. 

MARK W. BABI~INGTON 
d~iq8 

Bon. J, M. RUSK, 
&ore tar$!, - 

WORX OF THSl PLIAR. 

IYPBOVPMIONT OF POREOASTf3 AND THEIB DISTRTBUTIO#, 

In my annunl report for 1891 I wid: 
The valuo of the work of the Weather B~trean to the ooun 

upon it. ability to distribnbu promptly the inform~tlo~~ o o l l e c ~  
from itr ryrbm of telegraph sbtiono. Tlra dany weather foreow2 zs1 % 
Bnrealx have tllways k e n  recognized ar of raftlolent im rtanoe to be blogrtrpbd lag 
thobw0ciRtud Prew as itonis of newu, aud tlteg are Erefore clisbributetl wl$hert 
expoore to tlie wwioe to the centers of population,end hove e p a d  mgut.rlg hr 
the &dl$ jo~~rnslu of the oonntry. Many effort. have ban m d e  to maah the mon 
thtnly wttlod portion0 of the country, and wltli the bmafer of the Weather Baraur 
to $he Agrioultl~ral Ltepurtmen t renewodafforte are h inu  ma& to e x h d  the we&## 
f a r e c ~ b  to rrgrianltarnl outuinunitiea. T l~e  most thorough dbfplbutdon of ths lonc 
wt. paulble wottld be by tele$aph 6.111 to every telegraph 0 1 8 ~  h the e o ~  
where muw rhould la provid for the diapl. of reporta in ballotin form. a 

rysten oan not at 1~rm.t be ntiliud, owlag fo tho wall ttpproprlrtlan. ma& *. 
telttgrn h purponea, although it har bean rtroibg\y nr by ngrioelt+uurul o q p i & i m $ ~  
throag&t the ooniitry, and C o n g m  lru  lnon pat@mod rapwtedlv for a p m -  
ationu to b a r  the expense attending ruoh talegtaph mmioe. T i rw l u ! k e ~ d  
in a riodture will not lo rntilrtied wlthdut addltionlrl ap roprirtianr fnr thir %atam 
of u$eabher Bureiau work, ancl i t  nil1 be in the Intemt o!ths geueral pobllo, Led@- 
i all clueaeo, if wrango~noata oan be made whioh will plaoe &e dally wmtkarl& 
l z n  st every fslegmph u18oe la the country. 



[Tbe percentagea o f ~ a t i o n  for tha erst I!slf of 1ESl will be found in the r a n d  report of the Seoretary of War, 1892, Volume n', page 53.1 a 
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1691. 

July. I - h w e +  I September. I October. I 1 :z 
November. ] December. age.* 

- 

Yhe ............................................. PR.7. 68.4 
New Hampshire .................................. 83.9 . 76.8 
Vermont.. ........... .. .. .. .. .. ................. EU. 5 ! 69.0 
~ h u s e t t a  ................. ....... ........... ! 1.3 73.9 
U o d e  Islond .............. .... .................... 41.3 76.8 
Connecticut ...........e..... ....... ........ 86.8 71.6 
Eost6rn Xew York ......................... ....... $7.7 1 68.0 
weatern l i e r  Port. ................ .... ........ 82  6 7L 3 
Eastern Pennsylcutia ............................ I 83.2 1 66.5 
Weeten Penna~lrwia ....................... .... ! 83 2 1 80.6 

................................... Xew Jersey -...I 79: 7 / 65.8 
Delawue ..................... .. ... .. ..... 
Y v y l l n d  ........................................ 
District of Colombia.. ....... ............ ..... 
Virginia ....................................nip.... 
Xorth CProlina ......... .......................... 
South Cnmlina ......... ...... ............... 
Georgia .................... ........ ............. 

................... Eastern Elorida ......... ....... 
Waatern Florida .................................. 85.2 94.5 
blbl*La?m? .......................................... 90.0 88.4 
Xmusmppi ....................................... 88.4 89.4 
Looidan.. ....................................... 83.2 83.5 
Ehstem Texas .................................... 88 1 83.9 
Arksmsaa ......................................... 83.2 715  
Ten- ........................................ M 2 79.7 
Hentucky ................. .... ................... 90.6 62.9 
Ohio .............................................. 91.6 81.9 
Weet Virginia .................................... 92.9 75.2 
l ~ ~ d i a ? ~  ............. .... ..................... 912 ,  81.9 
lllhus ................... .. ................. .... 89.4: 80.6 
Lo- Michigan .................. ... ......-..... 86.8 ! 81.0 
UpwrMiehigur ................................. I a 9  i 1 8 6  

I I I I I  

*Includes the twelve months ?f 1591. 
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LOUAL POBEUAST OFBICIALS. 

Up to a compnrntively recent date the authority to iseuo ofic.ial p re  
ctt~olis wae restricted hntirely to the oflcialo on duty c~t Washington, 

With some little nncertninty as to the in~tacdiate results of the experi. 
merit!, a radical departure from the established policy of the Bureau s 
number of competent observcrv were directed ta iuiike forecasts )or 
their stntio~ls sncl imrliedinte viciuity. In the flret appropriation for 
the Weather Bureau provision mas made for twcnty local forecast o&- 
cials, The favor with which this movetner~t is looked upon is evidenced 
by the fact that there have been the moet urgent applications for the 
assignment of such oflcialo at  cities which could not be provided for, 
The last Congrees appropriated for ~ i x  additional ofiieials and the num- 
ber will doubtle~s have to be increased to meet the demand. These 
local forecast offlcials have the arlvnntclge of a personal knowledge of 
the topography, climatology, etc., of their distrlcte and ought to be 
able to make more accurate predic*tions for their iadividunl districts 
than llas been possible for the oflicinls at  this offlce who have had but 

1 a limited tirne for all the States and Territorie~. With each year% 
j exl)crrie~~ce there shonld be increased knowlctlge of the meteorological 
\ c:ouditiot~s. No efforts have been spared to give these forecast offlcitlle 
1 a s~~fiioiently grrat number of reports for the 1)iirpose in 111t11tl and to 
: encoltrage i l l  every mny ~ystematic study a ~ ~ d  i~~vestigutiou of loud 

w ather problems. I v "  
TIIE WE:ATHER MAP. 

 be weather map is iased on 0bSer~nti01l~ mnde morning and even- 
ing at 8 o'dook, seventy-fifth mcridinn time, at  one liu~~dretl ~ t l d  sixty 
place8 throughai~t the Unit4 Htaten and the L)o~niuion of Uc~nadra, A I I ~  
is isguecl twice a day. I h t a  as to the c:onditiolt of the wetather art, 
th i~s  gdhered from un extetlt of more tlier~ 3,li00,000 Bquaro miles of 
the earth's surface, about one-fortietll piart of the whole surface of the 
globe. Information is also received fro111 the West Indies at  tirnes 
when Revere storms prevrtil there, and occnnionally also from Bermlrda 
Ivlwlds. 

The observations taken at a placo comprise the pressure of the nir; 
tlie tenl rature at  time of obnervntion; tba highest temperature of the 
tlay an 5" the lowest; the moisture; the wind cliration ; the velocity of 
wind for five minutes a t  the time of observation; the depth of rdnfall 
for the preceding twelve hour8 when the observation is made in the 
evening, and for the preceding twenty-four hours when the observa- 
tion i8 made in the morning; the condition of the weather a t  the time 
of obeervntion, whether clear, raining, mowing, fogg , or hazy ; the con- 
dition of the sky as to clouds and the kind of clou s; the direction of 
their motion and the proportion of sky coverd. 

d 
Thwe obeervations are telegraphed to the central office of the 

Wather  Bureau a t  washing tot^, L). O., with the aid of a cipher wde 
desiglled for the purlone of eaving time sod expeuee in tho transwission 
of the messages. AS a rule, u message cmn~ieh of rrix words. The 
cipher is so conatrncted that a person familiar with the keycau quickly 
tr&nslrtte the message without reference to the key and witl~out oon- 
salting an irrclex of words. As the cipher lneswges tare rewived a 
skilled translator reads each of them ie tho terr~ts exprc.ss~1 by the 
cipljer. An assiutaut enters the drttic upon a map of the country near 
the ba t ion  of the particuliw y l m .  W hen all the data are entared oa 



for the va~ious stations &re given in 
of the map. 

WEATHER MAPS ISSUED AT f3l'Al'IOWS. 

The total number of weather maps issued dplily a t  all stations on June 
30,1891, ww 3,100; duriug the year just ended 6,800 were issued, or 
more than double. Observers have been required to improve the ~ p p r -  
anceof the maps by paying greater attention to the mechauical details. 
By the lnilleograph process-developed and improved for this ~pcid 
puppow-the st~tions print and issne within a very sliorto time from 
the receipt of the re jort~, maps showing the existing conditions. The 
maps aro ponted wit I, ont delrby in oonspicuous places, and die hhed 
to all points which can be renrlied within tw8ntty-four l~ours  'J!Ey con- 
b in  not o111y tho data neceseary, but the foreca~t for thirty-dx hours 
or longor find a ~ y ~ ~ o p s i s  of the utorm movelnent, eta. 

It is hardly necessary to point out that snch tnapu enable those who 
are students of meteorology to draw their own conulusions aa to the 
probablewehther; and thnt they ara the gre~test helps to a better undor- 
standing by the pnblic, of the real value find uipuiflwnce of the foorecnsb. 
The rule is to furnish tbese maps, whit:li cost tho Uureitu less than half 
a cent a Fitme to all who will display them for the information of the 
public; but tkey are a l ~ o  hrnishal to many schools nod mllegca rbere 
inl~truction in meteorology i~ iven. The polioy of the Bureau is to be 
a~ liberd (ell possible in their t( istribnhion. 

An effort bas been made during the paut year to induce newspapere 
in all large citiea to print a facsiulilo map (reduced), with the gratifying 
result that many pa eru with large circulations now ublish the mnp 
regularly. ~undreda  of thousands are thus reached f aily without e r -  
p n s e  to the Rureau other thau the assiutance of the men at the several 
stations in the preparation of the dnh. An 'iExplanation of the 
Weather Chart," includitlg a brief enersl statement of' the laws govern- 
ing the motion8 of atonns in the dlnited states, for po 1!1ar reading in 
arnnectiou with the map has been printed and freely flstributed. 

WIND SIaRALS, KhC"' 

Up to January 1,1892, 8ut " Oautionary," and1 b 4  Informa 
a t  the Washington oflics; but o 
on the lwfil ofacial~ and 
stntioiis on the Atlftntio a1 

on duty at Wwhit~gtou by telegraph 

otzn winds. 
i~tdiclate the likolUrod of daalger- 
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SPECIAL WIND-SIGNAL 8TATIONS. 

Around many of the regular stnt'ions are grau1)sd subsidiary ones 
callfed spec:ial dlsplay ntatiolrs. Whcn ilirected by the observer in chargo 
of the regular stsation, the officially designated displacymen hoist sig- 
nals. The compensation for thie uervice is very small, but during the 
past year i t  has been i~nprttcticable to establish etatione of this elms at 
all of the places at  which they were needed, except under agreement that 
the signrtln be dinplayed without pay. Fourteen ntations have been 
thus established a t  which no compensatio~l is given the displayman. 

C7OTTON REGION RERVIOE. 

The Bureau has continued to render important ir~formntion to cotton- 
growers. After oonsnltation wit11 the observers in charge of the 
several centers and upon t'he urgent reque~ts of the t:ommercial 
exch~nges, tghe time for t,akiog i ~ i r c l  reportling tllc obnervntions trnq 
extended, and tl~ese are now mr~de floni April 10 to November 30 of 
each year. Many reqllents for the cntnblinl~nient of new stations have 
been received, but i t  has beerr practioibble to open but two. In order to 
e~tablish nirls etatior18 of a 8ornc.wlt;it silailar clrc~rwter in the sngar 
and rice growing din t)ric:tn, and tr, keep within the appropriation, it 
w s ~  neceesary to diecontinue nine of the loss important cotton region 
~bt ions.  

WEATHER REPORTS PROM THE WEST INDIES. 

We have continued to receive reports from the pnicl observers a t  
Ban Domingo, Kingeton, St. Thomnx, and Santtiugo de Cuba; and 
from P. Beuito Viiien, 51. J., Ut?len Uollcge Obncrvtitory, Havann, and 
Cfeoelwl Russell Hastingn, voluntary observer at  Bermucla, during thu 

'hurricnne =won, i. e., from July 1 to October 1. Hut in order to 
reduce telegraphic: expenses, the instructiorts previously issued requir- 
ing daily tslegraphic reports have been moclifled so thtbt while observa- 
tions are taken twice daily ant1 a record kept and monthly report8 
forwarded by mail to this office, tlru observations are uot telegraphed 
to the observer at  Key West, Pla., unless an unusrial meteorological 
condition prevails, or information is received of an npproac,hing ntorm 
either a t  the time of the regular observetion or during the intervd 
between the two observations. 

By an arrangement wit11 tllo governor of the B~bhrsma Ielends, daily 
re rts from Nassau are telegraphed to Jupiter without expenclo to tho IT eather Bureau; and in return tho Jupiter offlce transmite reports 
once a day to Nassau, giving the observations at  ten Weather Bureau 
stations and also telegraphs warning of  tori ins likely to prove danger- 
ous to skipping. / 

BLOOD PREDIUTIONS. 

There are now in aotive operation 166 speoial river stations and 59 
special rainfall ntrttions. Thene are arran ed in groups or smtions 
nuder the supervieion of central etations, % he river observers rmrd 
the rainfall also. ICiver bulletins are issued a t  22 placee. [Jtoge predio- 
tionr, of some of tlre principal river* are made daily a t  Washington. 
The observer at Chattanooga is authorized to predict for the river 
there. 



WEATHER BUREAU. 

The speoial bulletin of April 21 in ~wlation to an expctarl flood along 
the Lower MissisAippi was of great value, and wrts verrfied in all details. 
Small maps showiug the locntion of certnin river gangea have been 
issued with the river bulletins, for tho better under8tsnclillg of the warn- 
ings. A beginning has bee11 lnrccle in the mensurement of river dis- 
cbnrges. Our pur~ose at present is h) intprove tho prodictions for . 
Oairo, Ill., by me&surernents of the dinallarge thore. Cairo is the key 
to the situation in the Lower Mississip1,i Valley, nud any improvement 
a t  that point will be followed by improvemaiit~ at all plnces below. 

Meesurements hove been nrttcle at  Parkernburg, Oinciniiati, and Hen- 
derson, 0x1 the Ohio River; ctt Nushvillc, on the (:umberland; at  Ohatts- 
noo a and Johnsonvillo, on the Tennessee; nt Mount Ctbrmel, on the 
wa%aeh ; Uliarleai%n,o~i the Knnawha; Loeian,on theBig Sandy; Fmnk- 
fort, on tlie Kentucky; and Roekport, on the Green River. Apparatus 
for velocity ~nea~ure~nont l t n ~  been procurecl, ancl the investigation will 
be carried on as opport~nit~y permits. 

Some ntudv has bee11 mrtde of the rolstion of ncinBt11 in the river 
basin ubove Pittsbur to the hoigllt of tho water at  P i t t sbu r~  Tho f result for thi8 particu ar cctso uerms to bo that rctinftill oltservatlons are 
of smdl vrclue in ostimatiag river rise. A ~omomhnt similar study made 
for Ht. 1,onil.r R ~ I O W N  that in thiu ct~fio the miiifnll can be advan tagoonnly 
uned with tho c11tutgol.r of the up-river gauges in forocastiag the river 
rise. 

ADVANUEP BUIlCNTIFIU WORK-PUDLI(3ATIONB, 

During tho past four or flve months, something like 400,000 Annud 
Reports and extracts from the Ranlo, profen~iooal palms, and other 
ublications, iucluding weather maps, I~ttve boon sent out by the Pub- 

Bastions Section. Pour Burnnu bulletins h ~ r e  been published and 
widely distributed. Otllore are in preparation. Bulletin No. 1 hau for 
its title Notes 011 the Climate and Meteorolog of Death Valley, Gal- % ifornis," by Mark W. IInrrington, Ohief oft110 eatl~er Borsau. This 
bulletin has 50 pngos, ancI treats of (I) phy~iclci features of the valley; 
(2) station nrrd instrumuiite; (3) discunsion of observations; (4) the 
weather in the vslloy; (5 )  the satomatio registers; U) deductions I with tables of the dnily prosnaro, totnpernturo, rolative iumidity, w i d  
directions and velocities, five-dny moans, nnd honrly mind velocities, 
temperature, c ~ ~ d  pressure. Tlie principr~l fonturea of ~opular intereet 
in Death Valloy are its excessive lloat nad drynasa. !I! he temperature 
rises occasionally in tlte ~liade to 1320, raroly falls at  any time in the 
flve hot n~or~the below 700, and averages 940. I t  is not only hot in sam- 
rnor, but consintently hot, and tho lieat is increitsud by occasional hot 
b l a b  from the demrt to the south. The air is not stagnant,but io 
nnusultlty active motion. GGIOI of e few houru' (Inration are very com- 
mon, and mmotimes they produce sand whirls and sand storms. ltains 
may fib11 frequently in tho rnoutttain~ aiid occesiondly in the valle 
clouds wo by no means lacking, nnci water can yrobnbly always C 
found in the soil at  the depth of a few feet, et tho heat and wind to- 
gether keep the surface very dry and the re 1 ntive humidity low. Ani- , 

ma1 and ~Iant  forlue are compmtively fow, aucl the former are usudly 
n0ctarn.t to avoid the heat. 

Both heat andaridity are increased by the oharaoter of tlie valley, 
It is narrow and deep, opyarentl tho bed of an old sea, Inclosed b 
high and dry mounhins. The nkte and shifting annds become mw g 
bested, under the noolldag eun; the rest of the etwftw is in part df 



and dkali, in part pebbly mash from the mountni~~s and in part a loose 
qongy earth over prbich it is diBo111t to move. With the exception of 
a few springs, the water is bitter and unwholeso~ne. 
The meteorological features of interest lie for the most part in those 

modifications of diurnal changes whioh aro due to  the topography. 
.The range of ternperaturc is unusually great; the hourly progress of 
the winds show eurioue cbatiges in speed, in direction, ~ n d  In tempera- 
ture. The diurnal change in the barometer iw tbe most characteristic 
of the form found in continental valleys. I t  i~ of the purest single- 
maximum type and has the largent amplitndo known. With these, 
features go those sharp thunderstorms, limited to certain hours of the 
day, and daily gales and hot blasts. 

It is J s o  noteworthy that the absolute humidity here is fairly eon- 
stant and is that belonging to that part of the world. The air in the 
valley is part of the general a6rial ocean, and this nhown 110 sharp con- 
tralrte in its moisture contetitn, except whore wild prevnils across a 
moarltdn ridge. Here the prevailing wind8 are up and down the 
valley, and itn relative aridity is due to its liigher temperature. 

A few words may be given to the winter cliuiote, conoerning which 
there are no recorded observations. Tlie physical ooritlitions of the 
valley, however, supported by tho staten~etrts of those who have pros- 
pected there in the winter, rrr~d of those who have re~ided there in con- 
nection with borax works, enables UR to reach e fair idea of this season. 
For five years, beginning in 1883, about 40 men mere employed there. 
The season began with aeptember and ended in June. By them the 
climate wag considered healtliy. 1)uc:ks nnd othcr migrating birdn, 
jack rabbits, and cottontails were reportetl aa ab~,lmdant, find the 
neighboring Pi-Utes extended their migrations irito the valley. Snow- 
fslls occurred on the monntains, sometimes to the depth of several 
feet. Ice forms in, and extreme oold has been re1)orteA from, tho 
neighboring but higher valleys. l t i  fitct, the relatively clear nky and 
bare wil make this region e favorable epot for the fall of winter tem- 
peratures. At Yuma the lowe~t temperature often reaohes 270, and 
once deecended to 220.6. 

In short, following the year through, and wcepting the guidance 
-of the observations, of the physical conditions, and of the reports of 
those who have lived there, it is safe to corlolildo that the winter must 
be cool and salubrious, with an inch or two of rain. The early spring 
and late autnmn must be of modcrate tem eraturo, with clear, delight. 
ful air and littIe rain; the autu~nn very d' ry; the summer, with May 
and Beptember, ns we know, hot and arid. While the diurnal changes 
are great, the anriital must be very ~nuch grenter. The winter mean 
temperature may be between 380 and 400, and that of the year 580 or 
000. 

Bulletin No. 2: "Notes on a New Method for the Discn~sion of Mag. 
netic Observations," by Prof, Frank H. Bigelow. In this bulletin a gen- 
eral wcount of the relations thought to exist between terrestrial and cos- 
mica1 magnetism and certain metmrologioal phenomene is given. The 
plan pureued is to subdivide the resultant deflecting force disturbing 
the normal terrestrial magnetic system at any instant into its several 
components and then trying to nnravel these. The residuals de- 
rived from the observations, showing variations about a mean, are 
changed to a syetem of rectangnler coiirdinat&, whi *h are trene- 
formed to equivtclent polar coiirtlinates, which, in turn, aro trans- 
ferred to a model in an attempt to clnanify the vary complex ~ystelns 
that give rise to them. The result Iina beell to give the followhg 



WEATHER BUREAU. 6@3 

oo?n nonts: (1) The annnal salnr, clue to the orbital motion of the 
e a r t c  f )  the diarsal solnr, h e  to the rotation of the earth on its 
axis; ( ) the coronal, due to the rotation of the sun on its axis; 
(4) the disturbltnce, probnbly due to spnsmodic  action^ in the body 
of the sun; and (6) the meteorologicltl, probably due to vsrirrtiona 
in the terrestrial attnosphere as a conduotor to magnetic-ether wsvea. 
The reeearch has beeu collducted along three priudpal lines, and 
enough bas already been nccon~plished to mnke ~ u r e  the main lines of 
the development, giving at the same tiruo tho promise ~f veryintereat- 
irlg conclusions, which it io liop~tl csn ba definitely announced before 
the end of another year. In order to clealr the ground for the'flnal 
object to be attained by tlre inveotigation, nnmoly, the devclopmont of 
the n~etoorological ter1n, the other components had to be studied with 
Aon~e cnre; and a fill1 trontment of the rnngnetic needle in the nnuual 
and diurr1111 periods was undertaken. The rrcordv of thirty stations, 
where hourly obsorvntions hnvo been couduated for at  least a year, Lao9 
k e n  fillly reduoccl and trsilsforred to a 10.inoh model. These stations 
are diatribnted in latitude (nlaguetic) from Kingus-Pjord to Hobartou; 
sad in tilrie fro~n 1840 to 1890, inclntling the British colonial stations, 
the international polar sti~tions and the modern pcrtnaxlent observa. 
torie~. The result is that the mdiant field of aunligllt is to be regarded 
tas s magnetic field in which rb ~phorical contlncling n~agnet Is rotating' 
in the k~iown astronomical conilitions; that thoemlli is thus clchl upon 
by a couple, tending to pnll tllo uorth magnetic henlisphere toward 
and to pnsh the eoutll magt~etic hemiuphere sway from the sun; that 
the pltlne of symmetry passing tlrrongh the center of the earth, and 
thus not affeotir~g its nxirtl rotrttion, iu itnolf tr~rnoil \westward by about 
230 in the northt5rn hea~inphare and by about 80 in the sonthern from 
the meridian of the sutr ; that the lilies of force are absorbed by the 
ewth, as rt better conductor of magnetic waves than the surrounding 
medium, and indicate by their pectxkiar curvature that ma netio reflzso- t tion is the simple law of the cotnplex rosi~ltant formulaq t a t  the polw 
delda PHM into the mid-lstitade field. through a belt whish is to a cer- 
tain extent diar,ontinuous, and which is the region occr~pied generally 
b aurorttl rnanifestatione, which nlnnf therefore be the result of a oom- 
b r nation of magnotic wave vibrations increa~ed sufficiently in frequency 
to Wome junt visible a8 lig'fit ; that n~mong the many important con. 
alueione in physics fn be drawn fiom those prenlises is the confirm* 
tioa of MexwelI's eIeotro.maguetict theory of light. 

The second step was the diuou~sion of the msgnotic and mefeorolo 
loml data. For this purpose the Washington obaervationa of 1880,188(1, 
1891 were reduced, and eome persinteltt relations that wn not be can- 
sidered ooincidenoes were found. Owing to the lack of material for the 
United 8tatee the records of Europenn observatories were taken. The 
year 1887 was selected, beuause thin is the only aom~tlete year of Inbr- 
national Weather Maps. These weresap lemented by the 6' Wetterkrtrte 
o. Wetterbericht d. Kgl. Bnyer. Meteor. 8entrulstntion Mnnobeu, 1887." 
The camputations were made for Los Angelea, Toronto, Qreonwlab, 
Pasiq"Pola, Pragug Vienna, Pawlowsk, Tiflis, Zi-ka-wei, and Batavi& 
What wrce at flrst supposed to bee ~iniple meteorological term baa been 
divided into two part++) a term t h ~ t  can be properly ascribed to the 
motien of the sun on its 8x18, and which gives tho individual dates on 
which the southern cmd the northern poles of the d a r  coronal ~yatem 

ma synodically in front of the earth, wsflrming remarkal~ly thereeulte 
kthevto ol>tal~~cd by Prof. Bigc4ow regarding the locution of  the^ 
corond poles; (2) e roper meteorological term showing abwrptbn of 

a 
f maguetio wavm dur ng perids of rain. 



It may be said, in apreliminary way, that the weather conditions ehow 
a type of fluettlations related to these two terms that gives ground for 
hope that some intereeting conclusions may be obtained. It has been 
decided to extend the computations into the years adjacent to 1887 to 
verify tile results. Quite a large amount of material for the discussion 
of the disturbances" has been collected and is nlready partially re- 
d u d  but not enough et to show that ndditional knowledge is to be 
gained. All the large Asturbanceu registered at WilsLington for 1880, 
11190,1891 are being di~cussed for the recurrence of the phenomena at 
a single station, and the distlirbances of January 3, January 28, ~ n d  
February 13,1805, as recorded at widely distributed stations, are also 
to be treated. 

Two cosmica.1 fields in the neighborhood of the earth seem to be 
clearly made o u t ( 1 )  the rwliant or electro-magnetic field parallel to 
the plane of the e~lipt~ic.; (2) the coronal field perpendicular to the same 
plaue at theearth, consisting of longer and therefore invieible magnetic 
wavm. When these other waves peuetrate the atmosphere and come 
in contact with ite oxygen w d  aqtleous vapor, they pass throngh a se l ie~  
of tranrrformations, by which 8ome of the wave lengths are incremed 
so a8 to give the heat vibrations; some are absorbed and broken up ill 
the air, aud other8 a t  the earth itself. 

Bulletin No, 3 is a Report on the Relations of SoiI to CIimato,n by 
Prof. E. W. Hilgard, of the University of Oalifornin. This treats of 
the processes of soil formcttion-(1) through mechanical ngcncies, 
change8 of temperature, freezing wnter, moving or flowing ice, flowing 
water; (2) chemiesl agenriecl, aolntion by water alone, carboaic, acid, 
the oxygen of the atmo@phere, water in combination; and (3) weathor- - . . 
in  or-f&Ilowir~p;. %allowing a classibation of the mila, Prof. Rilgard give8 a synopsis 
of the climatic factors that modify soils, such a8 the influence of rain. 
fall, temperature, and ~unshine. Conjointly. with the study of soils, 
th& of climatic conditious is of the utmost practical and theoretical 
import~ance. Meteorological Rtations must be more autneroua, and lo- 
cated largely with reference to the agricultural problems to be deter- 
mined in connection with them. 'iActtlal Aold surveys to deflrle the 
agricultural  subdivision^,^ says Prof. Hilgard, "should be made h 
parties covering not only the agricultural, but also the meteorologica[ 
geological, and botanical mpecte of t3he several problems. This will be 
but sirrrple sod tardy justice to the fundamental industry upon which 
the very existence of nations depelids. 

Bulletin No. 4 is '6 Some Physical Properties of Soils in their Relation 
toMoilrtureandCropDistribution,"by Prof. Milton Whitney, of theMary- 
land A 'cultural Uollege. This report is bawd partly on the author7s 
o r ig ingork  and partly on a guneralization of the work of others in 
this line, as reported in the literature of the day. The limite of the 
re r t  do not permit of tho presentation of even the main fwts from 
r k a h  thew generalizations have been drawn which are well known, 
Lorever, through the admirable writings of i o h ~ ~ s o n  and Btorer, or of 
the views getlerally held by agricultural chemista as to the cause of the 
local distribution of planta. 

Bulletins in course of preparation are: "Variation of Barometer," 
b Dr. F. N. Cole, of Ann Arbor, Mich.; L6Fluctuations of Ground 
dater," by Prof. Frm~klin H. King, of Mndi~n,  Wis.; and probably 

@per& on "Average Wind Velocitim in the Un~ted Statee," by Prof. 
hank Wddo; sad on "Baiufall Laws," by Prof. Gustavos Hinrichs. 
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For exhibition a t  the World's Fnir, a t  Chirap,  nsct of norms1 charts 
11m been prepared, as follows: 

Normal preeenre rind wli~d for ,Jnnnnrp, April, .Tnly, October, and the year (6), 
Normal temptrrntnro for .J.zntlsry ant1 .Jnlg (2). 
1)iiferenoe butwoen the mnximn~n and miiiiinum (6). 
Normal precipitation for tho eounolle nud the year (8). 
Snowfnll chait (1). 
Oraine of moint,iire per criljio foot, ,Jlmiinry an(1 July ( 8 ) .  
Ulonds for January md Jtilg ('I). 
Ham and wintl, .Jinnnry eiiil ,Jlily 12). 
Niiinher of ~ l ~ y s n n  wtric-11.01 inch ~rocipitration full, Jnniiary, J l ~ l y ,  and the ye&r(3).' 
Number of i1n.s~ on  wl~ich maxiiriuni toui1)eriiture ww above 50, Jnne. July, and , -, 

Aligaet (3). - 
Nniilbor of dnga on which ininini~i~n toinpornti~ro wne below 32, December, Jeuu- 

or Februar and M~brol~ (4 . 
Lean hoilr$ taniprntnw Lc,nrtortm, Chis,~,go and Yumo (2). 
I>iornnl range of wind veloo~ty s t  Uhio~tgo (1). 
1)inriial rango of wlricl diro~t~ion nt Cliic~rgo (1). 
Typical wenthor map. 

Bomo ~ t u d y  l i a ~  bsun mrtdc of tlto tno~t  clsatruotive ~ t o r m ~  and 8 list 
of ct~,nnalitie~ h ~ t ~  1)(1s11 prrparetl by I'rot'. Iinaen. Tl~onn et,ornts have 
been grouped as follo\tln : (1) Wllore tlri? low ditl not excnod $3,O(H); (3) 
wl~ere tho ~ O R H  wan ill t.110 11eigI1k)orl~ood of $20,0tH)j a11d 3) where the 
amou11t waa $IOO+HIUO~ lilont. 1;Bli xtorlns uousidelsd, it per cent 
nro ntorrnn tl~ttt \stere 11ot anl)oc:ially cl~l~gorons to aitller life or prop- 
erty. Only 70 storms, or r~bollt r)  I ) ( ~ I -  cont, of the tots1 nn~nlter reported, 
were dsstructivu to the nmount of $lO,(HM) or more. 

3)NATHH BY VIOLIGNT WlNIlB AND LIUfITNINO. 

Whenever dent118 woro reportscl a circlil~r WBB sotit to tho nearost 
volun@ry observer, or to tho pont~n~cnbr, asking for naluea, atc. 

- .-- 

Montho. 
- . .  . . . .  

Jw~nary .............................................................. 
Feltr~~nry ............................................................. 
April Martrh ........................................................... .......................................................... 
May ............................................................ 
Jllnn.. .......................................................... 
,:III~ ............................................................ 
A ~ I ~ I I R ~  ......................................................... ............................................................ & tsmlar .............................................................................................. d o l m r  .......................................................................................... November ........................................................................................... Dwemhr. 

..................................................... Total 

. .- ......-.. 
RECORDS O F  !'HI4 WlCATIIEB BUREAU. 

T can only ropeat t110 stattnmnnt of lnat year relative to ntilixi$ the 
record6 now in the poessseion of t?l~in ofNuo. Tho lmliay of tho Burmu 
ie to atiord an opportunity to everyone iuterasted in cli~n~tology to have 
the benedt of the enormous wournultttion of ~i~t~teorologicrcl records. 

%Ve litivo now the obnervtbtions for tho twent,y yeare during which 
the nieteorological work was it1 olinrge of the LJign~l Barvice, arld 
also those for many yertre bctbre, when in cttlarge of the Bmitheoqian 
Institution. I propoee to utilize thonu data by special ntudiw by the 
proper officers of the B~ir~r tu .  Sevor111 etadien o t  this mr t  are rrow 
under way aud others a;ro being orgnnizd. But I beliuve that we should 

- 
1880. 1891. 1M. 
-.--- 

9 
1 

160 ;I 34 
an 80 rt 
a6 11 

1 

873 108 1W) 
---Y----~.J 

571 

.--- 

Lightning. - 
1890. 

8 a 

87 
6s 
la  ............ 

---.---- 
120 

048 

1801. 

........................ ........................ 
l a  

R a n  
17 
(M 
ea 
8 

-.- 
1892 - 

............ 
6 

28 
lUa 
oa 
ea 
I 

!286 1 zol 
-Y-----) 



tG6 REPORT OF THE SECRETARY OF AGRICULTURE. 

nrmne no exclneive policy in the treatment of our records. They ehould k thrown open to all a t l l d e n t a  of' meteorology r h o  are cornpe&nt to 
urn them sub, jec t  only to u1u11 rcntriutionn :in will preserve t l l e ~ n  from 
i o j u q  i reeo~nn~eud that l n e t c o r o l o g i s t e  be ir~vited to u,t tke use of 
t h e i n  n l  the Barean. Space oar1 bo found for a limitccl i ~ u ~ n l ; ) e r  of nuoh 
etudente:and the, ae , cenga ry  guidn.nco tt,tld oversigl~t give11 them. 

A brief stateu~ont of t l ~ e  recordn e ~ n b r i c c e t l  i l l  tho llles of the Werbtl~er 
Bureau  follow^ : 

(1) The rtrcorde of Wenther Burenc~ ntntimn which ltnve 1~een in operation sitlco 
November, 1870. Of srrrh ~ t n t i o ~ r s ,  373 11r1ve boon in ol~c\rtbtiorl n t  onct t i lur or anotllcr. 
Meln dependence i s  of co111.81t plrccetl I I I IOI I  flleno ol~ffl>rv;ctionn, 

(2) The records of tllo Metlicrtl I)o]~srtmc.nt of the  Ar111.y from ld0 t o  d ~ ~ t c ,  ant1 the  
reports of volnntrr  coi ip t r r r~t in~ ol~ar:rvere from Decen~her,  1879, t o  date. 
$8) As a epeci.1 &poxit,, h l~c  rcwonlu oo l l a~ ted  by t1.3 Sn~i t l~aoninn Insti tution fro111 

'1 7 to 1873, This  collection en~l~rnceu original ragiut,om or n~on th lg  valuoe of tom- 
y a t u r o o n c l  preciyit,ot,io~~ aeanred t l l n ) ~ ~ y l ~  the  crii rorstion of t he  lJnito(1 Wtnte~ 1.11ke 

arvey, nnder t h e  Engilrucr (jorpu, IT. H. A r n ~ y ;  tho II. H. t~onut  Hnrvuy, rrnder tilt, 
Tretlsr~r De1)artrnent. tlre compilnl,ionu of I)r. I<'!'. R. 1Io11ah from oh~ervat ions  nr~ttlo 
under t i e  tiliroction of) t he  regento of the  Univemity of t he  Htute of Now Yorlr ; t l ~ u  
recorilw ~uacle in Pe~~naylvrirri :~ 1111dt.r tlie dirt.at,ion of t l r c t  Fr t~nkl in  Irtet i t~r~te of Plril- 
srlelphia, t h e  transactious of various nocioties, ant1 periodical 111b1ic.ntiorrn. 

(4) Abstracts of monthly r eg i~ te rn  forwarded by dlrectorn of k t i ~ t o  wolrtbor services 
md a~oteorological nociotics. 

( 5 )  AbstroctR of report8 mncle by t!~o (jeotra1 and Sor~thern  Paciflc IZailwsy agents. 
(6) W o r d s  of obearvotions nt  'mt;utione of t he  C'ontulian mcteorologicrbl eorvice, 

fnrnisherl thrungh the  conrteuy of tlru clireetur. 
(7) Coyiea of N I ~ I I ~  privste series of obaurvationn, t h e  originc~lu rotuui~~ilrg io t he  

custody of t h e  owuern. 

Thedutiun of thoItecbrcln Division of the, H ~ ~ C I I I I  l ~ a v e ,  been so ihlly de- 
scribed in previonn r e p o r t 8  t l r t t t  110 exbndod oom~nen t  in nc,c?ded t le re .  
Meteorological forn~s nnci reports :IN e l lown in tho followieg t,ablc I l a v o  
been received from :dl clansen of obnorvers'in the lJ11itot1 ataten. The 4 $:over 1 ~ 1  is $978. 
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Deaeriptlon. 
...... - - .- -- - 

Original month1 rwnrtl nf obasrvatiunn ......................................... 
~ n u u a l  mctearcJndoal snmmnry ................................................ 
Annual meteomlogloal sctmmart abrtdlod.. ..................................... 
Monthlv msteor~~lugicnl roeord bft.l~ir order statlunn. .......................... 
Monthly n~sttxm~olngieal rac:ord uf s p ~ : I ~ l  ralnfall statlona ...................... 
Monthly metcornlogleal rwonl of o~)tton re ion ntntlonr.. ....................... 
Month+ metmc~logti~el rmnrtl of nngnr an% rloe ntstionn. ....................... 
Montl~iy mteoroloyiaal rcgorcl of river stations.. ............................... 
Monthly tl~toorologlaa1 reooril ~ti'volul~t,ary ohrvorr .  .......................... 

............... Mmthly meteortdo~hnl rocord of voltrntnry olmervere abridgml.. 
Monthly mehrologfcd slllnlrlnry (State weat,her servioes) ...................... 
Monthly meteor010 Ira1 sumwary of rolnntary ohmvero recnriln (tcr~~~lvc~ri~taro 

md pred Itn+,ionf.. ........................................................... ...................................................... dlntrnct o!claily joord . .  
Anemometar rnrard sheet.. ...................................................... 
Self-recording raln.gange record.. ............................................... 
Anenlometer and ananowop record 1111oc.trl.. .................................... 
Andlaometer anamarwpc, and ralnfall rei!nrd nhrota.. ........................... ................................................ Prevailin hhrly winddlreetion ................................... ..................... XIrnrly wild rnojoment. : 
Eourly barograph rccunl ....................................................... ................................................... Hourly thermograyh rcrnrd 
Ronrly hygrumcttrr mwrd ...................................................... 

............................................ Ann1161 r+qart of rtations (ohrvurs) 
Ynntl~lv reword of wlnd nlgunls.. ................................................ 
L i ~ n t b i ~ t ~ n  ofcttld.wlrve aignalu.. .................. , ...................... ............................... Monthly mmrd uf wlnfl si aln n:m>ial rlii1p1ay- 
~s so rds  of d,rctrvntlnna f l~fe l ;o  evsponrmetc!i. ................................ 
Ctplier re rt !blmgr.phlo) of ob*ervall~inn ...................................... 
B ~ W M  OoPOran~~lon.. ............................................................ 
Hesmd d ssn*hina.. ............................................................ 
?Eonthl veriflcnChm of weather and teoiporatc~ro ~OTOCA~~I I . .  .................... 
rrwe rieetr, Imrograph.. ....................................................... 
T m e  olwetn, Irygrometm. ....................................................... 
T r w  o h t r ,  t h ~ o y r a p h . .  ................................................... 
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Tn ncldition to the foregoing nameroue sl~edal reporb of severe local 
etoriue, tlrui~derstornre, torundoes, etc., have beer] received and acknowl- 
edged. 

The promptnecrcr ntril efficiency of regular and speci~rl obsarvers in 
forwarding the reports required of then) in ecrpecially commendable. 
It ie rtlinont inaredible that ont of trensly B(W),tMW) reports there nllonld 
be but 113 dt.linqacnt canes, s11t1 yet such ia t l ~ e  fwt. The low in 
trancrit througr tlre mailn wae liurited to but orre record of vdue 
(original tlrerrnograpll trace). 

POBEIGN METEOTEOIAOGICAL REPORTS. 

On July 1, 1801, report,a of cri~nnlt~w~eon~ meteorological observations 
were ~*eceived from (:anndn, I)ei~i~ri~rk, FPRIIC~,  Germnny, Italy, Nether- 
laucln, Spain, and Turkey, through tlle courtesy of meteorologid serv- 
i c e ~  arid individunl ol)wctQvere in tho80 conntrien. 'rhe following ciroi~lrtr 
letter wnu eent to emell of the ineteorologicd nerviws and ooiiperatiny 
obnervere on Nove~uber 1, 11191 : 

U. 8. DEPARTMENT OW AaRrcrJr,Trrnn, W ~ ~ ~ i t s n  B r r ~ m r t ,  
IVanhington, 1). ('., Normber 1, 1891. 

Owlng to the inabilitjy of thin Ul~renrl tn hear the 1nl)or srril ex benee iuaidontal k, 
n proper contin~et~ion of the Ilrternutit~ual 8latoorolt1pioel n\tficntione i send  by 
the United States Wrnther Hervivo nirriv 1876, the CIliof o r  the Burenit ffeenru it 
advianble to formally tlincolrtinue thin work, oil the pnrt of the IJuitad $tab, ofkv 
December 31, 1891. 

The eerie8 of simnltadeonn lrreteorologiral observntioos, upon whioh t h m  ubli- 
catione were based, WMI i1111ug11rat~t1 as a rennlt of the Vienna Meteorolo i c b c o n -  
fi~rence of September, 1873. In act-orclanre with the romisea of the ~ h f e f  F3igml 
Omeer these obserrationn wore ~hrrnnged, reduced, s t l l  publiulred a t  tbhe ex noe of 
the United B t W ,  and the p~bli(~etiorra wore d i s t r i b u t ~ l  to  roijperating o&cvers 
throlrghout the world. 

Continuod reduetio~~n in the fitrrda uvsi1al)le for onrrying on the work, however, 
led the Chief Si an1 OBcer to letcue e rircular lettor, d a b d  Auguet 1,11387, in ahioh 
he announced t t a t  afier Deoembt~r, 1887, this work would he disonntinued b the 
IInited states, rhin letter renulted in a tlienontinnctnt~e of the Rimnltaawt~a otets- 
vntione by rnnn of the more irirportullt foreign sfwvioew. In a subeequeat oirt?nlw 
the Chiet ~ignn! 0ff-lcAer ntatoil that bo woolcl publish a tnonthl sunirnary of o h m *  
vntions furnished by rsoii orating oheorvt~rn who ilenired to cnut&ao tho work, Tbie 
rnol~thly tJurnrnary, wbic.fi oolcttbirra 1018 tha11 !200 forelpi re orta &om obwrvera 
irrn nlarly dintrlhlrtt~d over Hto Norther11 ~~e l~r i sphers ,  was pu&ilhed &om Januwg, 
1 8 4  to Jtlne, 1889. 

In finally dincontinuing tho iirtornutionnl work on the part of tho Uniteil State 
tho Chief of the Woutlror Hnroau dsnirou tio thnnk the ohiefn of wenther eervlces a n t  
the voluntnry o b r v e r e  for the oortlinl tro6 ertbtion wllich han no largely oontrlbnted 
to  the RuecreR of this work in tho ] I I ~ R ~ ,  8 e  ulsodeeires to st&* that  i t  is $he inten- 
tion of this BrlreRu t a  >ut)lisi~ a nrlmmary, with elrarts, of the general meteorologiolJ 
conditlonia over the dartharn Heinin ~here, l~asorl upon internatlonnl sirnultaasoue 
ol,serv&tionn for teu yoars, o a p i ~ , ~  t,b which publication will be furuiebed t o  eooh 
obrerver who has coilpereted in the work of iuter~rntional observstlon. 

I heve tho honor to bo, very reepeotfully, your obedient servant, 
MANK W. WARRINOTON, 

Chid of Weather Bwwar. 

Thero ntill remein, howevor, a few wuntriesand iudividual obtaervers 
who continue to forward report8 of observatioris to this Burmu. 

Tho number of report8 rewived from pointe outside of the United 
States durin the yt?atb wan 3,014. 

Acknowle d gnient ia due aucl is hereby made to all foreign meteom- 
logical srervices and individual obsorvern for the care n~rd attantion 
giver1 to tho preparation of their respective reports, and for their gen. 
erous co6iilwratiou without which the prosrecution of the international 
work of the Bureau ~vould have been impoaeible, 
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EXAMINATION OF ZECORDB. 

The following tn.ble shows the number of forlus arid record sheets 
examined during the year : 

The examination to wl~iol~ the Inore important thrn~s tare subjeotetl 
consists of an inspectio~~ of the ~-cyort to aee that there is :agrce~nent 
aniong the various entrien, that no improbe1)lc entries have bee11 ~nutlc, 
that the redactions have hecan c:orrec:tly n~ntle, aatl, finally, ns to the 
numerical correctnes~ of the lnorttl~ly siims, Itvet%iges, etc. Boch a11 
exemirintion of the various 8t:ttintical rqjortn of obnervers operates not 
only as a cheek npon those who inay be carelessly incliued, bnt also as 
a mealks of cleter~nirring the rt,lntive accuracy and fi tne~s for ntlvance, 
lnent of the bettor class of d)ncrvern. 

Nearly 20,000 more forms i t ~ ~ d  record sl1eeti3 were exa~nincd tluritlg 
the past yc:ir than i n  the p1.ccetlillg ycaaa. To accornplinh thin result i t  
became rlecensriry to nhort,en the t i ~ r ~ c  npenton tlie lest4 irnporttlnt tbrms 
ant1 to ndopt shorter inctl~otln in otllei.n. 1 ' 1 1 t h  greater portlion of tllu 
time tlevoted to tlle exarni~r:~ tion of t~~etcorological report8 is wyent upon 
tho origin81 recortl of' obnervstionn :uld other f'or~os containing ~neteoro- 
logical and climatologicl:ll dat,n ilnctl in the prepltration of the Monthly 
Weather f-leview and other st:itistic*;hl reports. 

The increase of tire numbor of ntlitiotl~ of the firnt order has been felt 
in the work of thin tlivinion, both ill the u~r~tterof innt,r.iiot,ing ob~ervers 
an to the prepnratio~i of reports from ~el~regiut~ering in~t~r~imentn, and 
in the greater nuulber of  form^ to bo ex:uninetl. Purely instrurner~tul 
reeorda are ~ e n t  to the offic:i:cl in charge of the inntruniest roorn for the 
correction of any notice:~l)ls ~naehairicnl tleSe(:tn in the working of the 
instrumeritn. Thin plan keeps the official in ohi~rge of the i~~eti~u~nc?nt 
rooln fully inforlned as to the working of each of the self-rcagistoring 
instru~ncl~ts in the service. 

Orlglnel n~onthly rccortl of ol~mrvatinns.'. .................................. 
Anemometer reeortl sheet (ddly)  .......................................... 
Anemomnter and ancmoocu~~cr ~ t ! c - ~ ~ ~ . c l  n l ~ c w t  (tlnilv) .......................... 
Anemtnnobr, anemorcope, 11nd r~ lnh l l  recortl slreet (dnily). ................ 
Hosrly wlnil a~oventost ( n ~ t t l l t  I l l ? )  .......................................... 
Annc~nI nurttu~rologiral nlltno~nry.. .......................................... 
M n n t l ~ l y  n~t!toort~lt~gl~:nl retr~l.tl of t,l~ir(l.~)rdt!r u n ~ l  I.II~II~ILII n111l.It1~n 

.......................................... Anrrunl rnt?~~.nrolo~i~:nl * I I I I ~ ~ , I :  ry. .  
.......... 

H o ~ r l ~ ' r t r . u l i r ~ ~ ~  ( ~ n o n l l ~ ~ ) .  ................................................. 
Cipller relnlrt ( t ~ . l o ~ r b ~  111 1:) of ol~aervntions ................................. 
~ u n s l ~ l n o  record ( m o r ~ t t ~ l ~ )  .................................................. 

REQUEBTB FOR METEOROLOCiICAL DATA. 

1,752) 

10,2U0 
1,108 

I94 
150 
101 

1,658 WH 
106,680 l,Zi2 

242 2W ---- 

Applications for climatological n t n  tisticn havo bc *en ns nlnneroue &a 
in former yearR ant1 a8 varied in cl~araoter. Tire liberr11 policy of tho 
Bureau in regard to fivninl~ing clitrintologiaal inforn~rttion an out,lined 
ill previous rel)ort,s hns been followed during t,lle year. All ~.easonable 
application8 have been inot :mtl natisfietl witllotit axpeaae to the rtppli- 
cants or detriment to the c~lrren t work of the divinion. A A ill118trating 
the general use of climstologicel statistics, the following table showi~lg 
the number of npplicatiol~n received from each Mats or Territory 11an 
been prepsred. Tile Di8tric.t of Uolnn~hiw, inclutles, of course, the Exw. 
ntive Dep~rtments alld both IIouses of Congress. 

Total. ........................................................ ..........I 106,304 4,608 
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Special repol ts for the use of the various scientific divisions of the 
Department were made as follows: E'or tbe Divisioil of Ornithology lt11d 
Macnmctlogy, a report on the temperature of a niirnber of plttcas in the 
IJ~~ited Htates au ~llustrating the effect of clii~late ou vital phsuornena; 
for t,he Pomologicd Division, a series of frost charts showing the aver- 
age date of last killiug fro& in the United Stabs, nnd also the clatss 
of last killirlg frost in 1889, 1890, and 1891; allti for the Division of 
Vegetable Pttthology, a report of the te~npereture and rai~~ftbll of cer- 
tiin years ill the peach-growing districts of Delaware RI~CZ Marylnncl. 
~omputatiorts, tile exterlt of w llicli ('nu not be stated nurnesicnlly, have 
elso been made for tire oflloinln of tile Bureau and for l~psoinl agents 
end other iuventigntore. 

Uopieu of the cou~pilutionn of l)recipitntion and temperature data for 
Arknnsnu and New Jer~ey  have be11 made for uee of the Wosther 
Buraau offiaialn of tlrone Btate~. Much of the twcurnnlated clatta of 
temperature m d  preeipitatio~i in  tlie Ales of the divi~ioti ia of !frmt value to the Wetbther Bureau offlcialcl in the severrtl St'ates and orri- 
tories slid it ia raco~nmended that, ss soor1 s s  other duties will permit, 
copies be made alrd ~ e u t  t ~ )  the 8 t h ~  rtud Territories having nloat 
need of tlletn. 80111e attention bas beeu give11 to the preparation of the 
mctuusuript for tall s~~ntral volutue of n~eteorologiual obaervationa to be 
priuted in acoorilnace with a l)lau approved by the Chief of the Bureau. 

Work ban ctl~tr beeu done on nornrel vnIues for use in preptwatioa of 
charh for exllibitiou at the WorId'a Colutnbian Exposition, 

ivugirber of npplicatione for cl imatolo~~eal ebtislioa reosived from caoi State a d  T w r i k t y .  

THE REOORDS VAULT. 

Stnte. 

Alabsmn ................. 
Arlrcons .................. 
Arkanraa ................ 
C'dlYumfa ................ 
(:olorndn ................. ~o~rnwtlcat,. ............. 
Delaware ................. 
niatrict of Cnlurt~blu ..... 
Flortdu ................... 
(f8orgia .................. 
Idaho ..................... 
Indl;~n 'l'orritnry ......... rn~l~ana .................. 
Xllinoia.. ................. 
Iowa ..................... 
Ka~~slur.. ................. 
Kentuuky ................ 

7 

The fireproof vnult,, in which are  tared tho original records of ob- 
servatioil end other valuable reports, waa fitted up wit11 inside ~helv- 
iug during the year. No provisions for properly lightir~g or ventilati~r 
the vault liave been mde.  The lsuL of ventilatiol~ ia sorely felt, atti 
]rap, retarded a Anal classi0cation and arrangement of tho contenta of 
the vault, but it i u  hoped that sollie action l11ay bo taken during the oom. 
irlg year to better t l ~ e  presoxit uonditioae. 

No rwords were h u n d  during the year by reaeon of a, laak of f'ttnde, 

WORK O F  THE REVIEW BOOM. 

No. 

4 1 
0 
2 

]:I 
3 
6 
U 

87 
4 
8 
U 
o 
4 

28 
8 
5 

13 

In the prep~rrction of tire Montllly Weather Review from June, 1891, 
to May, 1892, reports fi1om 2,631 regular a11d volulitltry observers h ~ v e  
be- used. Of .these, 160 ware regulu st;lltiom of the We~tl~eg 

1 St&. 
--I---- 

Lnnlslntra ................. 
hlalno .................... 
Mnryland ................. ............ Ma~~ae l~use l t a  
Mic~,lripu~r. ................ 
Mlnnesntp ................ 
M i ~ n i a o i  pi .  .............. 
~i~snur!. ................ 
Muntana .................. ................. N e b r a ~ k u  
Navncl~ ................... 
New Hamjinlrire .......... 
New .lrrnmy ............... 
New M o x i o ~ .  ............. 
New Y ~ r k  ................ 
N n r t l ~  (:rrnLinr ........... 
h'orth Dakota.. ........... 

Stab. 

Ohio ...................... 
Oklslronra ................ 
Oregnu ................... 
I1mntrrylv~nla ............. 
Hhode Imlaud .............. 
8011th Carolina. .......... 
huth Unkota .........-... 
Te~rnoaaee ................ 
T6x.n ..................... 
Vlrglnin .................. 
Vrr t~~on t  .................. 
Utah ..................... 
Wfaoclur~~r ................ 
W e d  Virgin\@. ........... 
E.UmigU ................... 

Total ................ 

No. 

I I  
2 

14 
1% 
XL 
1U 
8 

11 
Q 
4 
0 
2 

10 
1 

113 
8 
2 

----- 
No. 

.- 

4 
4 
B 

BO 
8 
1 
1 
4 
6 

12 
1 
0 
3 
6 

16 - 
MFI 



Burean; 1,719 were volunbry nnd State weather service sttkions; 98 
U. 8. Army post surgwne; 423 marine reports, through the Hydro- 

a llic OfBoe; 32 Canadian reportn; and 200 from the Ceutral Ywitlc &r way Company. Marine reports, averaging a b u t  75 per month, 
have also been received from the New York Herald. In addition to 
the regular eontentn of tlre lteview, thc following l~rticlen have ap- 
penred: Mean tempert~turo at Nasllville for thirt years; Excessive 7 precipitation a t  Taunton, Mans., 1843 t~ 1890; .F uctuations of tem- 
perature and preseure at  bane and sulrllnit of Mount Wanhingtou; Borne 
experi~lrente in at~uospherio e1ectrit:ity; Chinook winds; Minerrtl mat- 
ter deposited with snow; Cloud work at Blue Ilill Observatory; Ob- 
aervatlons of wind direction in Wcbnt India cycloneu; Precipitation at 
Washington and New York; Thunderstorms of May 3 in New York. 

THE 1,IUBARY. 

The work of the librarian has been of two kincls-(1) the collection 
and arrangement of tho book8 autl mrcgt~zilles proper in a nleteorolog. 
ical library; (2) the preparation of a gt5neral outrclogue. Holne 13,000 
books and 1,600 pampllletw are now in ttre library. 8pecisl etfortw have 
been made to enrich the library ill olilnntological litorstnro. In con- 
junction with the Records Division, the Library began the preparation 
of en index of the foreig~~ rneteorologioJ observations on tile at this 
ofica. In Jnnuwy it 11zid to be di~continued owing to lack of clerical 
force. Thue far the index is complete for Au~tralia, China, Jspnn, 
India, and the East Indien. 

The Library is open to nll perrtone interested in mohrology, and it is 
gr~tifyinp: tn rrtate that of many books loaned not s single volume hns 
bmn lost or tlamaged. 

About 1,000 titles have been acldecl to the general catalogue of mete- 
orology. l t  is of great itnportailce to working meteorologists thst this 
bibliograpl~y be put in print. 

THE BTUDY OF METEOROLOGY. 

Prof. Abbe hnsl been engagetl in co~~cten~ing a~ ld  coilifying the results 
of the International Meteorologiaal Col~greun st Munich. Although 
fi  special colnrrrittee was appointed by ttre conference to tlu thin, i t  
is thought that Prof. Abbe's paper may be of interest. In October, 
1891, the n1anunc:ript of his extetruive report on "Olimate and Cropsv 
wm returned to him for condorl~ation and certain chailgee before 
aabmittal for publication. This work has occupied much of his time, 
and it tras been necesrrnry for him to t u ~ t  experimentally certain con- 
clusions whiuh he had drawn franr his study. Be has also had to 
review the libraturo of the aubjmt. Muoh ot his tirne has also been 
occupied in rtneweriirg aorrespondetrce on topics more or lesn intimately 
related to the work of the Bureau. 

It will not be out of place, perhaps, to refer here to the loss whioh 
tbe eoieircs of meteorology suntained in the death of Prof. William 
Ferrel on Beptember 18, 1891. He began hin offlcisl connection with 
the Signal Service on August 1, 1882, and remsiued a, faithful able 
oflcer until aeptember, 11186, when, imving reached the age of' 40, he 
oarried out aresolution formed earlier in lifoof retiring from wtive life 
and resigned b i ~  professorship, Hie various papers cantribnted while 
thus connected with the Weather brvice of the Utlitsci Statee are: 

"&cent M~thematical Papera Concerning the Motious of the Atmon- 
pIr81:e." Part I-"The Motlone of Flt~icls a~id Solids ou the Bartk'a 
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Burfaco," with notes b Dr. F. Waldo. 4' Popular Xs~aye on the Move- 
ment of the Atmos r  ere.^ "Temperature af the Atmos Itere and 
Earth's 8urface." tdgecent Advances In Motttorology." u$apor Ten- 
sion, Dew-Point, and Rclntive Hulnidity Tables.* " Reduction of Ba- 
ron~etric Preseure to Sea Level and to Standnrd Gravity.* 

A h l l  list of Prof. I~errel's 1)apt.r~ iu  ptihlinl~ed in the American Me- 
tcorologicnl Joarnnl, October, 1801. 8ome valunhle papera commttmo- 
rative of Prof. Fttrrel were read at a meeting of the New England Me- 
teorological Society in October, 1891. 

TELECSRAPII ROOM. 

Dtlring the year 1,277,500 words of cipher reports and 100,000 mesb 
sages have been huadled by the operators of t'ha Buwiiu at Waabingtan. 
The bills of the variorls telegraph companies for service are nndited here, 
aud during the year 402 bills have been certified to the Accounts 1)ivinion 
for sattlernent. Six hundred and twent -six miles of seaconat tolegraph 
lines were operated by the Rorcn~~. &ereare8 sections in 811, 3 on 
the P~oiflc coast, with 163 miles of line, and 6 on the Atlantic coast, 
with 483 miles. Bixty-Avu mile8 of submarine cables are inclucled in 
them figures. Tlls receipts fkom coni~nercial msnaagee on thew lines 
were $5,166.07, $wlliuh ~a~naunt  11s~ btien covered into the Treasury a8 
re nired by law. 

$he Tatooxli lslllnd line and cal,le were put in good working order 
in Augunt, but duril~g 1)ecember were neriolinly dnmu ed by a storm 
of unusual ~evttrity. Perrnsne~~t rca1):riru were not comp k eted until Jan. 
uary 20. The line is of greitt value, both far ruportitr veswls entering 
the Strait of Juan do Fuca and for wonthor reports, f~ ut owing to the 
rough and l~esvily til~lberetl aountry it in nub,iect t<) frequent interrup- 
t ion~. A wngoxl road in now andas construction from Port Angel- to 
CJnpe Flsttary, and ~telm have been taken to follow this rond. The 
Fort Clnnby aection also suffered in the storms of December, and pw- 
tici~larly on 1)eccrnber 7, whdn the wind averaged 75 miles per hour for 
fifteen l~ourn and macl~ecl s rnrrxim~lm velocit of 98 miles. Temporary 
repairs were nlatl(8 ~vithont doltby, followed TJ y ti~rther repairs in the 
81,ring. The set:t,ion ia now reportetl to be in goocl condition. The line 
between 8~x1 E'ranoisco and I'oint Reyee Light, California, was da~llsged 
in December, in tllu heavy timber, near Twaloma, and arrangements 
had to be matlo a t  once to have the weather and veasel re or& f h m  
Point Reyes relnyed by the Western Union otRce a t  Toea f oms, with 
a view to the ultimate abandonment of the Government line. This 
move however, wna ~trennonsly op ~ o ~ e d  by the oom~nercial bodie~ of 
San &wncisoo and otl~ere interests a , and it was dnnlly deoided to Im- 
prove the line. Thie was ~coomplia~hod by July, 1892, and direct tele- 
graphic service with Point Reyee Light resumed, to the great sstiufiw 
tion of many intere~ted therein. Several inetanoes have ocourmd whm 
the line has been of great vdne in reporting vessels and in aumtuoaing 
aesi~tancte. 

Tha Nautucketl section hss been improved by the emotion of 100 addi- 
tional wooden pole8 on Nnushon Island. This line hen been instrumental 
in navin several vessela, notably the bark Water* Bells in Mamh, 1898, f which w th cargo was valrted at $286,000. The Blmk island seation in 
in excellent condition rand hm suffered only a few ordinacy interruption& 
The cable betwean Block Itilnnd and the mainland (llmfles) basremained 
unbroken. 

The Hatteras section wns greatly improved rind etrengtltened by 840 
new pol- and 70 miles of new wire between Ourritt~ck Inlet and Life 8av. 
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ing Station No. 11. Further improvement will be ueoensary in another 
year near the souttler~~ ter~ninusof thc line, whcreeo11~e1,300new polesand 
4milesol new wirearencedetl. Comll~ujlicatlon waninterrupted,inall,44 
days, a shorter pcriod than during any preceding year. and, considenng 
the exposed position of the line, Sairly ~atisfactory. $!he cable between 
Cape Henry ant1 Cape Charles, broken during the previous year, has 
been repaired. There has been no other cable trouble on this nection. 
The reports of ve~sels fronl Capo Henry 11ave been of p e a t  value to 
shipping interestn, ant1 have been promptly arid accurately made. Hev- 
era1 instances occurred tluril~g tho yetlr where the line was of great help 
in summoning ansintance. 'I'llc? Wil~r~illc,rton section has required no 
general repairs and han b(l(!11 efficiently nlrlill taiaed at bat nlight expen8e. 
'I'he Jupiter section received ,z thorongl~ ovcrl~auling. Since the exten- 
aio11 of tltc Internutionill Telrgr:i,pli Co111l;)any'~ lines to Jupiter, con- 
necting tllc cable to N;txnen, the Uovernrnent line, so far as the trans- 
mi~aion of venue1 and we~rther reports ia concerned, can be abandoned, 
but in view of the very grt~at bcn~fifjtn co~~ferred to the plantat,ions along 
the Indiaxl ltivcr and which itre not rewhed by the com~nercial lines as 
yet, the line has bften maintained. 

THUNDERSTORMS. 

Some upeci~l obaervationa were made in New England, New Pork, 
Pennsylvania, New Jer~ey, Ohio, Micl~i yan, Indiana, Illinois, Wisconsin, 
and Missouri. 

The intention was to ~ r ~ l ~ k e  a practical study of thunderatorma, to see 
if it is powwible to nuoc~ensfu;ly forec*sat them. Each obwrver authorized 
to wake foreca~ta of then63 ht~)rma received warr~il~gu from ntntions to 
the west by telegrq)l~ wl~r~w:ver ntrjrrns oc:curred. The renult wae not 
all that ~r~iglrt have bee11 :ti~tic.il)att.d. The telegraphic: aervice did not 
sufflciently eover the grountl, ar~d thunderntorrnn frecjuently arrived at 
etations before war~~ingn were reoeivotl fkom the wext. Thene storms 
appear to h of two types: a, t,Ilont? travelil~g with alowares, with about 
the same velocity, and oc,curring i n  a rlarrow. elongated belt along the 
southemt quadrant; sad, h, those nceo~npanying heated terms, ill which 
case thew ntor~oa occur over a wide stret(~h of (%iintry. To make a fnir 
test of the 111etllods of telephoning and telegrrtplling warnings, the lines 
of the Miclligan Bell Teleplront? Con~pa~~y were leaned during the monthn 
of June, July, and Augunt. The State was divided illto nirle sections, 
anti the rrtstions reported directly to the wction center. These in turn 
reported to Detroit the clirection of movement and the intensity of the 
 tori in. This plan worked very well. Telegraphic wart~inge from the 
went, however, were generally so retarded in trtbnnloi~nion (it so~netimes 
requiring from one to three l~ours to get s wsrning from one station to 
another) that the warninga were not of much practical nu@. Of 22 thu~r- 
derstormeoccurring in June in Michigan, 18 were forecanted from 8 to 24 
hours in advance, two partidly brecasted, end two corrlplete failures. 

Briefly, it sppeare from all thie work that thunderstorms can be fore- 
eaetcd with nome degree of success from the 8 a. m. and 8 1). m. weather 
mays; that thew etorme have tt general progressive oasterly motion; 
thnt they occur in the soutbea8t cjuadrant of lows,n turd have approxi- 
mably the srtme velocity; that duritlg heated terms atte~~t~ion in to be 
directed to the isothermal lines rather than to the position of the low; 
and that by the agency of the telephone, warnings can be eucoessfully 
given, 
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STATE WEATHER SERVIUIiL 

State weather service work, the general features of which have beon 
fully outlined in previous reports, h w  been carried on t o e  muoh greater 
extent than heretofore, a ~ r d  tlre roaults ~lc:oomplisl~ed prove the ueeful- 
~ ~ e s e  and importunce of this bralloll of tlro Bureitu, The entire 
territory of the United States, with tho exceptiou of Alsska, is now 
covered by local weatllur services, the lust organized beiug that for 
Idalro. I)uri~rg the your Iomu, M:trylaird, New Jersey, and Ohio Irave, 
by leginl~tive e~rmtments, provided for the m n i ~ r t e ~ i ~ t ~ ~ c e  of tlruir respec- 
tive Btrltu services, rnrtl it 18 probabb1e that their action will be followed 
iri tlre pronent yenr by tlre lagisl~~tnren of otlrtir States. The work in 
New IEngl~tlitl was until March 22, lSOP, co~rdtlctecl under the direction 
of tlre New ICugla11t1 Meteoro1ogit:tll Hocirty, with a central  tati ion nt 
Cambridge, but on tlie date nitiriutl tlre statioa waa trn,asferred to Boa- 
ton nntl the name changed to the New I~:~rglnirtl Weather Bervico. In 
Kannns, the director, owing to prens of ot,ller duties, felt compelled to 
wittldraw in April, 1892, muoh to tlre regret of tlre Chief of the Bureau. 
Tlie Kentncky uervico, until Al~gnst, 1801, waa operated under the 
auspioen of tire Polyteolrtric Hooiety of I~uinville, wlreir i t  was placed 
under the cliri%tion of the observer rtt I~ouieville. IJntfil Augnst, 1891, 
the Dakota Weather Service coverud both North anit South Dakota, 
when separate wrvicen were finned. In Oalifor~ritt, it1 additmion to the 
urrual work of tlre nervive, wcbekly wcutlrer crop 1)11llc~tius have beet1 
ie~ued from lied 13l11tf, I ~ ~ R Y I I O ,  and IJOH Angolas. Tlre rt~gular rnontllly 
reports now co~it,nin ialportir~rt trtblon, reatloring i t  possible to obtain 
the u1)ecial Senlr~r-tbs of tlre clinrnte of every twotion of the oountry. 
Thus fitrlriern, i~rlrriigrtb~rt~, plrynit:iit~~s, iuvnlidn, and all others hrcve a 
mea~is of securing detailed information. 

THE WWPAl'HRR OKOP BULLITIN. 

This folurns s m o ~ t  i~nportarrt feature of State weather service work. 
Beni(1t.n tho Nntiorribl Bulletin, all tlie 8ttttas anct Torritorien, except 
Nevnrln and Iclitho, isrrue loral bulletirrs during tJtre Heanon of ylauti~rg, 
oul tivtttion, ant1 hnrvext1ing of c:vops. Hucll htw w;l)et>~r tllu demrtlld for 
tho National Hullcti~r t11at tire edit,ion Iras bee11   no re than doubled, 
and pet the demand inc*renxrn. The text of the bullatin in  telegraphed 
by the press rtnsooiations, a~rd  in  relwoduced either in whole or in part 
in many payers, 

TBB DIBTRIBUTEON OF FORIOCASTIJ, FROST, AND COLD-WAVII 
WARNING)@. 

This brsnoh of the work of the division h w  greatly inoreased daring 
the past year, bnt ltas bee11 bwrrpercd by lnuiequate appropriations 
for telegr~~phic purposen, Tlre illcrease in tho nuinber of statione sup- 
plied by telegrirph s k t  Goverirtrie~rt expense witb the daily formate, ae 
oompctred with tlre number Anp1)lic.d on June 30, 1801, ie over ?rOO per 
cent, wid on tllc 1st of July, 189L, our lietn ~ l ~ o n  a tobl  number of 1,888 
receiving a daily tclegrtcn~ a t  the expotrtw of the Weather Bureau. 

A largo nunrbw of r tpplir~~tion~ aould not be favorably co~teiderocl, 
ae the rtllotrneut of the telegrul~h ctl>p~.ol)riatio~~ would not admit of any 
iacroa~e over tlro nutnber dready supplieil. One liundred andl thirty- 
six stations have baotr e~tablislred u~ldar the aunljioea of the National 
Grange of the I'ntronn of I-iuabendry, many af which were eupplied a i th  
fla r by the Weather Bureau, wl~ile  other^ dieeeminated the foreueeto 
an 9 wanlit~grb by ~nertns of steam whietlsa 
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There appears to be no ababnient in the interest mrinifesteil by dl 
classes arid co~lditions in the forecasts and warr~ingrr, and hearty coiip- 
eration is met with by this offlce in its endeavors to place the iuforma- 
tiou in the hands of all who would be benefit&. 

The railroad telegraph nncl train servioe, as gratiiitous means of 
dilitriblltion,, tire lasgely utilized, and iiearly 3,000 places receive the 
fort~awte dally in this rnanner, and over one thouuancl points are  up- 
plied by mail or a free telegraph or telephoue ~ervice. 

The following ta1)uleted stattbment ~howw the number of places s u p  
plied with forecaste and wrirnit~gw by paid eervice ur~d without expenee, 
and is arranged with a viow to mmparimn of the work of distribution 
in each State ant1 'J'erritory: 

Dintrilution of forecnaia, wld-wave, and frost tuar+tingr. 
-- 

By tolngraph or Mepllone at Wlthont expense to the Unltecl state% , I ~uvernmeut. erpeur  I by- 

8tates and Tedtorien. 

. .  - 
Alabama 2 M) 
Aduma 
Arkana~8 .................... 2 8 ................... C.Hfmia. 7 .................... 
OolowIo ..................... .................... 7 
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INSTRUMENT It00116. 

The maintonnnce of u high standard iu tho inutrumental outfit of tho 
varloue statiolts of this Bureau in oonfided to this division. The char- 
acter of inetrunrent hest adapted to tho particular neomsities of the 
service demancled, tlie accnruoy of tho inwtn~ments them~elvee, and tLe 
questions of cxpoeure and proper crtre are all nratter~ tlrnt call for, a 
high degrc~e of trairri~rg arid t~bilit~y. Active ofYorts have bwn nracle to 
improve tho forn~er typos of appctrntas, to devise and clovolop now 
ones, find to adopt impravemonte whoit co~ivinced of their value. The 
per8on1td of tho diviaion is well tt(11q~tsd for 811~11 work. Amon4 other 
innovations may bo noticed t11u aclopt~on of i~rk  in rooording in~ t~ru .  
m e ~ ~ t s .  

On the 30th of June, 1802, 03 firstmdor statiolrs wore ill al,orntion, 
anti a t  each of these, in addition to oye obnervatione, recortls for oltch 
24-lrour period 1vere obttliinccl of pren~ure, t,emper;tturo, wind dircctio~r 
and velocity. A t  21 ~tntions a photographic: record of sulrsllinu aud an 
automatic record of rainfir11 wcrc~ohtfiiacd. I n  nrldition to the80 contirru- 
oua recorde there were h oporatiou, at otlror &elected stationn, 22 ther- 
mographs, U barograplrn, 1 hygronieter, I recortling rain gttngc, m ~ d  1 
sunshiue recordor. Tlre demand for nutorrtatic inntnnuentn becolaea 
greater and greater 118 t # l ~ ~ y  be(+o1110 bfatJ t~r  kliown, 811d i t  ie tho inten- 
tion of thin Zlurenu to ~nl)ply eacah 11vge city t2herowitlr, oval: wlrt?n noar 
other large cities, in order to 1nc5et tlro ti-eqnunt aud i~ulmrta~rt c*nlle by 
courts for oficircl rooordn nt yarticulur lroum. It line not becn font~d 
practicable as get in part bc*c8auno of the coriaidcrnblu coet of apparatus 
to eclllip d l  tho ntutiorrs with deeirable itistr~iments. The dietiitotim 
made by this Huroau of flrnt,.ordt~r ti~ril secorid-order stntionls is, it will 
readily bo anderstowl, one that h r t ~  not refcrenca to the size or impor- 
tance of the city in which the awtion is Iocntotl, 80 much as to the 
meteorologicltl importunco of records. 

It is hardly necessary to i~~llnde to the syatem of ( ! h ~ k i n g  by oye- 
readings tho recotcle of nll self-recorctiirg inatrum~nts. The ireceasary 
oorrections are, of oourse, made in d l  tabulnr data based thereul3on. 

, Students of  oil ~ ~ Y N ~ C H  hktvo long felt the new1 of improvttii instru. 
mertts for tho n~oanure~nelit of soil t,ompnratures. The orditrn.ry ther. 
nronrcters, witJt sterns long onough to bring the top of tho uolumn of 
mercury above tho ground while tho bulb is buried a t  deptlle of from 
a few i~~clres to several feet, ore subjoot to very large and uncertain 
errors, due to tho fact that the sturn lnny be c ~ t  8 di8oront telrlperature 
fFo~n that of the bulb. The error inoroasue as tho sten) is lengthened, 
while the ltctual changes of soil tomperature6ew)mee lase anti less AS we 
descend. Furthermore, einco the long portiou of the ntem between tha 
bulb and the gracluationa tnny have a itifft3reut eir,ed bore, ofteii larger 
tllan tho gruduated portion, i t  icr dilticult to doter~nit~e the cormtion to 
be applied to recluce tho rending to u true ta~rlporature on the wsutnption 
tlist tho elitire iristrlln~ent i8 a t  the salno tum~~erature. 

In s nosonrial thermomoter of tlio ordinary uoiretrnetion, mitable 
for getting tetnpornturas 12 inolren below the ~urfnco, tho error referred 
to ]nay be 0.130 P whe~l tho ~ t e ~ n  i n  oilly 100 differel~t h m  the bulb. 
If the itrternal dinmeter of tlie unglwduahd portion of the stem is only 
a srr~nll ttmoa~rt larger tlmn that of tho grrulunted portiotls the error ia 
muoh greator, boittg in proportion to the ISctuares of the dimetore, 
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&ill greater errors arise if the maker in not careful to avoid the 
fornlrction of accidental en1;~rgement.s of the bore of the tnbes of points 
of union, mllicll enlnrgelncnt~ :tct as snlnll secontlnry bulbs, with kin- 
pernture that may be widely diflerent from that of the true bnlb. For 
the best resultn the llllgradliated portion of the stelll above the hlllb 
r~houltl be made of mnul~ finer bore t l ~ a n  the gratliiated portion. 'I his 
construction is not fecisible in tho ortlirlsry mercurial tl~ern~ometer, as 
the graduated portion lnurrt bo very fine unless very largo bulbs 
are unetl. A Roil thermon~eter which will register tho mc~xi~nurn nnd 
minimum temperatures also p o ~ ~ e s ~ e r r  uevcrt~l advt~nt;~gen, and. an eflort 
was made drlring the piant ytiar to construct n tlenirn1)le fortn of titer- 
mometer for €he nne of I'rof. Wl~itney in his ~tntlien of noil 1)11yuit:s. A 
npecial form of the olct Six rni~ximuln arrcl niini~nlirn thermomc!ter, wit11 
the ~ t e m  prolonged to anrry tho bnlb to the tlcsired tlopth, tiad a l re~dy  
~ C I I  tried by I'mf. Wliit~ney, but in hin instrument the ex1)onetl colr~rnti 
was exceptionally long antl let1 t,o a, very lcirgc! error, wl~ical~ w n ~  still 
greater owing to the Iiigli c.oeflic.ient, of expnnnion of' the ;rlt+ohol with 
which the bulb and nto~n were Allctl. It in :il)prtrerit from tl~cws remctrkn 
that ordinary instrrlmentn rcro nuhjei:t to lr~rgc! error. I n  t ,l~e in~ t ru -  
nlent conntrni:ted, in atltlition to the nnlsll c:onntriotion ;uld spl~r!rionl 
portion a t  the bottom, the bulb is fused to the stcl~n in nilcll n muliner 
that qelender prolongiitio~~ of tho latter extentln quite throi~gli i ~ ~ i d  
well into the nl)heric;tl bottom portion. The top ~)o;t~ion of tho ther- 
mometer stom tliffbn i r~  no esuential rc2npec:t from the ntenl of the ordi- 
nary thermonieier. T l ~ c  bulb in zblmont wl~olly tillocl with filcohol, which 
rtcb an tho principitl thermometric fluitl, and prenwitn the aclvnntttge 
of its high coefflc:ient of oxpanrrion. The rt?m:~intlr,r of the bulb tuld 
the ntem of the thermometer, up to a point mnvenit?nt for graduation, 
is filled with mercury. The mercury in  retairietl abont the point junt 
above the e~nsll sphere, and 1,revent~ the entrcu~c:o of alcohol into the 
~ b m  when the therlr~on~cter i~ I~orix/,ontnl. In  order to register tho 
maximum and minimi~rn tem))cr;&tnren, a sltort colutnn of alcol~ol is 
placed in the upper 1~)1%iol1 of the ntern c~~bove the mercury, and within 
this are arranged two nmall nteel intliccn, NO oonstrnctetl that they 
will not slide in the tr~bo of their own weigllt, but are ensily parrlted 
upward by the mercury column, or p1111t:tl downwctrd by the top me- 
n i scn~  of the alcohol coluui~~. The indicc?~ itre set by the aid of a ntnrcll 
magnet, the one being drawn tlown i1IK)rr the top of the ~aercurinl col- 
umn nmd the other raised up agu,irtut the rner~inclie of tho nl(:ol~ol. 
The rise of the n~ercury cnrrien its index apward, leaving it to regintcjr 
the bighest p i n t  reached, while tho aloohol n~exiisctlu IVithdrctw~ the 
other index ~ n c l  leaves i t  st a point rupresenting the n~inirnlim te~npcr- 
ttfure. It only remninn to dcl that the grsduntiona are fixrA in the 
uaual way, having reference only to the positio~~w of the suminit of the 
mercurial colun~n. Beyond the highest point suppo~ed to be reachc~d by 
the mercury, nay about 120 degreen, the gradlicttions are extuntletl in 
an arbitrary mennor. The scale niirnbers reprene~~t tetnperati~run by 
mercurial colunln, snd are oontinatxl in regular suqnenco b e y o ~ ~ d  the 
1WO point. On ttliis plan the reatling? for minimum telnpnrntures are 
on a purely arbitrary wiile, and are converted into true degrees of 
temperature by use of a table prepared fi)r each thermometer, which 
table embodies an well all the corrections for instrunio~~tsl error. The 
use of mercury in the stem of the ther~notr~eter not o111y Ibctn~its of the 
nee of the i~ldex for ~ogisteririg the innximuln temperature, brt t poa. 
wessse the additional dvantage of reducing tlle error due to uncertain 
tcurprrtture of the stem to about one-rsixtb what i t  would IN if 81coho1 
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were nsod. Moreover, if necessnry, in the o w  with thermomstcre 
for grenter (topthe than that figured, the nngmdusted portions of the 
stem can be made of very mnch Aner bore than the graclnnted portion, 
the effect of which is to diminish the objectionable error to a comlwa- 
tively llnimportant quail tity. 

A matter of considorable popular intereat inveatigatd daring the 

r ear was the proponed establiel~mont of s nninber of wburban meteom- 
ogical statione arourld large citio~ with a viow to getting a t  truer 

rerords. It appenre, however, that, with tllo ehrlters now in use and 
musidering the vi~rio~is corrections spplioti, the rertdings are sub- 
stantially the Hame. The question was eubmilted to observers at  a 
nnmber of selected  tati ion^, and lc~~gtliy rind. val~lablo report8 lrrllde 
thereon. It ha8 long bee11 extrtblinhed in motoorology that 'the average 
tornpernture8 obeervecl in large citien nre higher than those obeerved 
in the conntry near by. Tho tiiurnnl s11d annual rn&xinlom and rnini~num 
tomporsturen show s Inrgor range in the t:oarrtry Mlan in the city. If 
data ecll)eaially app1ic:ibble to n g ~  ivnlturu ailti forestxy are desired, nat- 
nrallg tlre obuorvmg ~tntioila nllonld be locuted in wood8 ancl Aelds, 
But, on the other Irnnd, if we rlrc to ntndy rrtinftrll and tomperrtture in 
thoir relation to the welfare of citican, t11e raverne lrolda. Fr~rtharmotw, 
tho n~ont im rtnnt mrvioc performed at present by t h i ~  Bureau i8 the 
prediction o i“' coming nhsngee of wcnthnr. While, therefore, we %re ex. 
tremely desirous of obtaining dattt ht?~ri l~g dimctly upon agric:ultnr~1 
matters it hae not bren prmtic%blt? au yet to curtail, in anyway 
the work of the presout ntatiuirs, As for the work to be w ~ u m ~ l i ~ h e d  
at agricultural institution8 cttid ex1,erinlnut atnt,ione, Bulletin No. 10, icl- 
aued by the Offloe of Experiine~~t StJion8 in Marob, 1802, treats at  wme 
length. The pymr is of service ia intlicatil~g tho ~ctvpe and methods 
best adapted for euccessfiilly investigating the relations of alimatt, to 
ngriculture, Hnch problems, for example, are tlre distribution of' tern- 
peraturee withill such heights in the air and depths in the   oil as are 
occupied by anirnal and plant life; the changes of temperature with 
the hour of tlle day, with tho sennon, with the weather, and with the to- 
pogrnphy ; the prol)lc.n~s of air drsinnge; the ocourrenoe of fiosts and 
proteetion from them; the dietributiol~ of moisture; tho problems of 
condcjnsation and evaporation of wl~ter in the air; the soltar and tor- 
restisl radiations and the dieposition of tllonl; the action of the meteoro- 
logical elements on organic life ant1 the resction~ of life on them; the 
actions and rewtions of weather, dimah, and soil; the precipitation 
of the moisture of the air and tho firral dispoclition of it. Speuial ob- 
servetione very much dexired are the amount of sunshine, the temper- 
ature- of the soil,, the evaporatitlg power of the atmonphere, the 
rllernical eflaots of etlnehine, and other mattere of particular value in 
Studyi~lg the relation of climate to crops. 

The suoceeaful proseoution of the work of thie Bumu reguirea not 
only the ~ystomtitic arranjgement of its climstological data, but the 
thoronghd18ouasion of this lusterial, Tlie ~ ~ R C U R A ~ O ~  ia being performed 
under the supervieion of Lieut. B. M. Pnr~eell, and ia provided for by a 
s p i n 1  approprietiot~. The pnrtiouler topic clt mmnt nnder invoetipe- 
tion is the rsinfall of the outiro country. We ! ope t h d  eome of the 



578 REPoRT OF TIIE 8BCRETARY OF AGRICULTURE. 

more prominent results will soon be in such condition that prmtical 
use may be made of them. 

Arrotller matter of great importance in the work of thia Bureau ia 
the detcrlnination of the best inetlrods for distributilrg witlely and in- 
telligently tho foreciists. This mitttor has received specits1 attention 
during the past year, and we feel that the facts in the cast warrant the 
statement that our success has been limited only by the appropriation. 
This is an expenditure where the lnoney is directly usoil to benefit the 
people. Notlo of this goes in any way for the snpport of t l ~ e  Bureau 
or itn elnploybs, but is retonled directly in givir~g warning of impond. 
iug chsngen 

A third subject is thnt of improvelnent in the character of the 
forecasts then~nc*lves. Tl~ils, of coursth, neconnitnten tilo ~nont careful 
study of genornl nroteorology itself end tho application of our knowl- 
edge to tho sper:iirl problems of forecan1,ing. Tl~is  is Iargr~ly a ~nnttor 
calling for special nciontific r.csearch, and of tho lscie~rtilic force of the 
Buren11 orlo member is now devoting hia entire time to the funda- 
menttil pbyoioal lawn rurdurlyiug meteorology aiicl anotller to tho roln- 
tion8 between rr~oteorology andl general terrcutrinl phenomena. We 
must nlso have now in ~netcorology obacrvationn of tho corrtiitions pre. 
vailing in the upper uir strata. Tlro policy of tho Bureau Ilns looked, 
therefore, to the rei;~tablishmorrt of the high-levol st,ationn, and tho sta- 
tion a t  Pikes Peak has been reopened. And yet all t11o requireltl~nte 
of modern ~netmrology can not be fully met by mout~tuin utations. 
require a certain nulnber of ob~ervations made in free i~ir, r~rtd for this 
purpose balloons seem to be tht? o111y Inelins a t  prenent rtvailabls. Ad. 
vantage has been taken of one or two balloon nlsoennionu to make obser: 
vations of the humidity arid tetnperaturc, b~rt notlriug c 11' 
marked mmment has yet hoen obtained from tlloneobscrvatio~n.'n%~~ 
s yroper outfit, whic11 noe(1 not necoa~nrilybovery expe~rnivo,doubtlese 
mudl could be nsc.ertairted. 

I n  wnclueion, therefore I feel crclled upon, to rewn~menti that for the 
cbmirrg year the climatologieal work be coutinuod under a specid ap. 
propriation, and that the attention of Congress be called to the pressing 
need of our being enablcd to distributu in atlequate and e eedy man. 
ner oar f m a s s  to agricultural comrnu~litic>s not now emi f y r r h r d ;  
and, &nally, that an effort Ite mncle to extar~d our kiiowledpe o nttnon. 
pheric conditiono by obnervationn mads a t  high elevations in the air, 
either by balloons or otherwise. 

WEUTWR CONDITIONS OF THD CROP OF 1892. 

(Prepared by H. EI. C. I)rr~woonr, Ha..or, Si,gn(rl Corps,) 

As has been ntatal it1 previous 16 jorte, tlre Wentlrer Urop Bulletin 
forms a rnout inrportant ikature of ' 'k t a b  wcutl~er scirvico work. Be- 
&ides t l ~ e  N~ltioni~l W~:stller Crop Bulletin 811 Btrttos lantl Territories, 
exctept Idaho and Nevada, inme local ln~lletirre ctnring the season of 

lanting, cultivation, uud harvestilrg of cropn. Tire ehnraater of these 
Eulletios has heen niucl~ improved, nlore attention Illwing l~eeee. given 
summarisiug and dincuoaiug the reports nnd treatin the general oro 
and weather conditions in editorial form. Tho circu 7 ation of thane buf 
Mine, both State atrd natioual, llau vantly it~crennod during the year, 
slrd while the notitd number of copies ban been largely in exoew d 
the iesnen of former years thia incream  represent^ in a compnrntively 
emall dugree thoenormoue extent which tho circulation of the weatller 



C P O ~  bulletins has attained through the rees of the wuntry. In order B that the bulletias might be given the wi eat oirculation possible, after 
a csreful consideration of the matter, i t  was decided to change theduy 
of issue of tho bulletin *om Saturday to Tue~day. The change in tho 
day of issue of the bulletin, which went into effwt Juue 8 of the cur. 
rent year, has resulted in its publication in a much larger number of 
newspapers than formerly, RS a largo majority of the weekly pa ,ere of 
the country are published during the latter part of the week, on& theso 
did not heretofore extensive1 pablish the bulletin for the reason that i! it did not reach them ilntil t e information contai~ietl in the bulletin 
ww too old to be of sufficient intereat to juetiq pnblictlfion. Expros. 
dons from the directors of the variolis State weather services who were 
req~~eeted to illquire into and rcport upon the advantages or dinatlvcm- 
tages of the change in the day of issue show that the object had in 
view i. e., illcreased circulation, 118s been fully realized. Bnch has been 
the delnand for the Nationd Bulletin that the edition has been more 
th8n doitbled and there i~ a coriet~ntly increesir~g demand. The text of 
the National kulletin is telegraphed by the press assoofations and ila 
reproduced either in its entirety or in part inaverylarge numberof uens- 
papera throughotit the country. Hpecial map8 nhowing the temperature 
m d  rainfall conditions covering bi\veokly periods have been prepal.od 
and reproduced by photolithographic process in reduced siae in the 
columns of several agriuultural journnls. Ae illustratilhg tho extent of 
the circulrrtion of tllese special chct.rta, through reproduction in the col- 
umns of the various papers, it inay be statod that through the regnlar 
hetern and Western oditions of the Farm ibnd Home (published at 
8 ringfield, Mrsss,, and Ohicngo, 111.) are printed more than a quartor 
o ! a nlillion co ies of the epecid ohsrt uimilar to thnt isaaed with tho 
National Weat fi er Urop Bulletin. These speoial biweekly charts aro 
molaprtnied by brief notes on the temperature and rninfnll conditionn 
during each period coverod by the charts. 

The plan inaugurated last year of publishing a summary af tho 
Weather Crop Unlletina, giving the more im~ort@nt lneteorologicttl ele. 
metlte, presented in such fonn as to enable those intierented in agricnl- 
ture to compare the weather conditions which p~availed during the 
growth of the crop wit11 the actual yield of the several crops, is con. 
tiuuecl and ia here re-presented in graphic form. 

Plate I exhibite the seasonal conditions of rainfall from March 1 to 
October 3,1802, throughout the Unitod States. From this chart it will 
be Reen thnt excessive rain& occurred in the central portion of the cottoll 
region, including the central portions of Alaban~w and Miwi88ippi a11d 
the greater portions of Arkauclus and Te~~aessee, thus giving t'he ceiitral 
portion of the cotton region a large excesn of ssrtsorinl raiafall, wlrila 
the east and west portions of the cotton regiou rowivcrl much loas raiu 
than the usual amou~it. 

A second arw of axce~aive rail~fsll oxtetld~ from New 24nglnnd weef. 
ward over the lake region to the llakotae, tho grentaut cxccww hsi~rg in 
Upper Misnis~ip i Vallo including t l ~ e  greater  portion^ of IO\VH, Min. f F  newt&, Wincone n, end I linoin, From tho aliert it will be seen thu t  the 
entire ~p r in  wheat wgion and the northern portion of thhe winhr whoat 
belt r se ive i  more than the nnual amount of min, whib the greater p r -  
tion of the winter wheat belt received slightly l e ~ s  than the norms1 rain- - - 
#Wl. 

The rainfall was blow the normal in the nooky Mon~lhin regtan 
while in the agric~~lturd distriot~ of the Paaitlo mast there were bu& 
Nght vsrbtions &om the norm4 rainfaI1, 
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Examination of the tabulttr statement mmpnnying this report will 
enable one to determine tho exact period of the occurrence of the ex- 
cessive precipitation sllowr~ wit,hin the shaded areas, and indicated by 
the light lines on the chart, a11t1 also the period of drought, or deficiency 
in precipitation, indicated by the light lines on the unshaded portioue 
of the chart. 

Comparing this chart with that for the previous year, i t  will be seen 
that there has been a clcfioiency in rainfall over the east and west por- 
tions of the cotton regio~l during the two years, while in tfhe central 
portion of this region the deficiency of last year has been replaced by 
a large excese. In the Ohio Valley both years  how a slight deficiency, 
wl~ilo in the lake region and Upper Missi~sippi Valley the deficiency 
of the last year has been replaced by well-marked excesses. 
the year 1891 E a n ~ a s  and Nebra~ka received more than the Dodnf usue 
amount of rain while irr 1892 the rainfall mas slightly below the aver- 
age in these dttates, except in northern Nebraska, where the rainfall 
was heavy. 

Plate Ir defines the region6 where the temperat~~re was in excese or 
deficient as compared with the average of previous yeare. From thie 
chart it will be 8eeu that over tho greater portion of all agricultural 
districts the neason was cooler than uaual, the greatest deficiency of 
temperature being over tho central portion of the cotton region end in 
southern aadifornia, where the taniperature for the season averaged 2 
degrees per day below the normal from March 1 to Ootober 3. Over the 
wheat and corn 8 t a t e ~  the temperature averaged about 1 degree below 
the normal, while tlioonly portion of the country where an excess of 
temperature prevailed is that extending from northern New England 
westward to northern Minnesota. 

Comparing this clrart with a eimilar chart for 1801, it will be Roan 
that both years aro almost identical, except on thePaciflc coast, where 
the excess of last year has been replaced b a deficiency. I Plates nr and IV show the conditions o temperature and rainfall, 
by weeke, at  selected stations, so distributed ae to give the approxi- 
mate conditions of the Missouri Valley, the east anti we& portions of 
the cotton region, the central Missis~ippi Valley, ar~d 8011th Dakota. 
These diagrams will serve as a type to iuclicate the ge~~eral  weather 
conditions from week to week for the localities represeated, and tkom 
the tabular sZatement similar diagrams may be constructed for each 
etstion named in the table. For example, take the dia ram for Spring- 
field, Ill. the same ststion ~ek~:ted fbr illustration k n the previous 
report. $he heavy hori~ontal line, ~riarked 0, indicating the normal 
conditions of rainfall and temperature, anil the figures to the left indi- 
cating degrees when reforring to tclnlwraturu, and tenths of n11 inch 
when referring to rainfall. The full blnclr line refers to temperature 
and the dotted line to rainfall. It will bo noen thfit,, by compari~~g with 
the diagram of tho previou~ year, the early apring month8 of lnst 
yoar were moist and c~ol ,  wlrileM~y and the latter part of April of that 
year were warmer and rccciveil lee8 tl~rin the usual amount of rain. 
During the current year, however, tho entire spring was relatively cool 
and moist. In both years the month of June wan wnrln and dry, and 
the month of J~ i ly  wa8 moist srrd cool, the cu~velr eliowing exouRs of 
rain and deficiency of temper~ture. 111 August, during the current 
searJon, the normal conditions prevailed, and there was an excess of 
rainfall in the first half of September, whfle during the season of 1891 
there wns an excess of rainfall in Auguet, and f3cptember wag dry gng 
warm. 
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The presentation of.moteorologioa;l data in this form, when compared 
with the m t u l n l  yield of cro a in the locality, can not fail to give indi- P cations of the efloct of weat ler u on the r ~ t a p l e  crops, and with d d i -  
tionsl yeam the comparison will gooome mom accurate and therefore 
more valuable. In  the tabular etstement will be found the departures 
from the liormal of both temperature and rainfall for each meek for the . 
R e n a o n  of Isw. The flrnt column in each table contains the cdndi- 
tiotis as compared with tho rlor~nala from January 1 to April 8, the 
date of the issue of the fir& weekly bulletin ; the remaining oolumns 
give tho departures for caoli successive week for the remainder of the 
season. The tables thus present the s e r t s o n a l  conditions for all agri- 
cultural dist,riots of the country, and diagrnnle similar to those giveu 
inay be readily constructed for any locality. 

TABLR I.-TBmp8).ature departure8 for the ieason of 1892 from the normal of many Vscrre. 

From 
Jan. 1 

Stations. to 
Apr.8, Apr'. 
i11nlu. 
D ~ V R .  16. ( 22. ( 

For the weeke onding- 

IJostmn ?&ME ........... i I .  a . 2 
Middle ~ d a n t i o  Btatos : 

Alban ,N .Y ........... - 0 . 2  . fl 
N e w S ? o r k ~ i t v . ~ . Y .  1 io.Al-u ..... Philrclolphie, 1'8.. v. a - 7 
W ~ ~ l l i n f m n ,  1). C.. ... 0, I - - lo  
Lynnhbur . Va ........ 4 0.7 - 10 
Norfolk & ............ .--0.5 - 8 

0011th ~ t l d t l c  R t ~ t s ~ :  
Charlotte. N. 0 .......... -1.8 -10 
Wiimin ton N. 0.. ' 

-2; o --ti ..... 
CharlestSa, L c.. ....... -1, - o 
Anmato,Qn ............ i -2. a I -lo 
Savinnah, Go.. ......... .-I. o 
Jaoksonvllle, F l r  ....... -1.8 

Rnlf Rtgtea t I - - - - -- - - - . 
Atlan@ Ga.. ........... -2.4 
Mobile, Ala.. .......... -1.7 
Mout nmerv Ala.. ..... -1.9 
~iohn%urn.bh~ln..  ..... -1.7 
New O r l ~ n e .  La.. ...... -I. R 
Shrevoport, Ida .......... --I.  4 
Fort Bmith, Ark. ...... -0. G 
Little Rwk,  Ark.. ...... -1. a 

........ Galventon Tex -1.7 
Sm ~ n t o i i o .  TO;. ...... -0.6 

OhioVdl end Tcnnossoo 
~ e m $ t r ,  Tnnrt ....... 10. I 
Nanhvillq l ' e ~ ~ n  ....... -.I. o 

. .  CIantbnnog&, '1''1?1n.. 1. 4 
Lo~~laville Ky ......... -4.4 
~ndlnnspo/ i~:  111d ....... +a. 8 
Cincinnati, Obio ........ -1.8 
Colombun, Olilo.. ....... -0.1 
Plttabnrn. 1's.. ......... -a. % 

Lake w o n :  
"nwe$l,;N'Y ............ 0.0 .......... 1311fi o N Y +I. a 

....... (:levslattd, 0111o.. +O. 0 
Detroit. Mlrh .......... / --0.8 ........... ~ i p b n r '  Mioh . I  3.0 

.... 9rand ksvon, M 1cl1. + I .  2 ...... Milwankm,Wlr..  +1.0 

.......... Dr~let%,Minn +l.2 
Upper Waninnippi Vrl11.y: 

S , ~ M ~ u , .  ......... 1 + l . 6 1 ; ; i  .......... ~vmt&. Wir 3-3.8 Irf I Davenport, lowe.. ...... + 1 2 -10 
Dsr Molnes,Iown. ..... .I .+.I: 8 1 --lo 1 
Tbe deputuren in tlla column for June 6 are for ten days, d m  tn of day of I H U ~  Od l l d l b l l n  

bosr I&ttlrdy (0 'l'fudq. 
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TABLE I.-Teinperature del,arturaa for  the Raneon up l"ZU front tlca normal  oJ many 
?/ours-Col1tililto(1. 

April 

lipper Minslsmlppi,Vallog-- 
Uustinued. 

8~lritlJ&3ld. 111 .......... -0.9 - 13 
Cnlrc~, Ill.. ..............I 1 11.1 -12 
Ht. Louis. Mo .......... 1 0 .0  --13 

Elissc~url VAIIAV : I 
H$winytleltl:' ~ n . .  ...... -n. 11 I --12 

onnas Citv. Mo ....... , 0 . 1  . 1 1  
l:un~~ordia. '%an*. .... , 2.11 . - # 
On~nha. Nebr ...........I I 1.4 1 - 9 

Movrh~acl Miun .I . ....... 
Bisn ta rck '~ .  Dak.. .... .I 
~ o r t  I~U~&CI ,  N. ~ ) u k  .... 

Cheyenne Wyn.. ...... 
North plait&. Nebr ..... 
Thuver ~ o l o : .  ......... 
DIMI e hit  Paas . .  ..... 

~ a e i t i c  toes t  ?"' 
Olvmnia. Wmh.. ...... 

Han Frauoinw, (:PI.. .... 
Lo@ Angeba, Cal.. ...... 

........ f3an Dlc.go, CHI 

IFor tl18 WCAI(R cs~l lng - 
. --- ---- 

May June 

/ 20. 1 27. *6. 13. 1 20. / 27. 
A -- - 

- - -  -- A 

*The depnrtnmr, 511 1111. rolutnr~ for Jurli* (1 111.8 SOL. tell IJILYII, d11e t t ~  c hango of (lay ot'isnuo of Bslletin 
from Saturdny tu 'J!u~a.Lay. 

For tho w~c:ks ending- 

6bi ions. 

-. 

New England: .................... Eeat k M e  
and Me .................... pmtp" 

h t o n ,  hwn ................... 
&fiddle Atlantic States: 

Albsn , N. Y.. ................. 
New g 0 r k . ~ . ~  ................ 
Iyhilad81phiu, 1%. ............... 
Wanl11nuttm.I). C.. ............. 
I nchbur , Va ................. 2 :  urluik $ a ..................... 

&nth A tlal;tio Htlrhs: 
(;harlotte, N. (:. ................. 
Wilmington Y. C . .  ............. 
~harlmtr,n, A. u ................. 
Anguata, '($A,. .................. 
Hwanueh. (is.. ................. 
,Tiu:knonvllln, Pla  ............... 

Gulf stawn: 
Atlanta, Ga.. ................... 
Moblle Ala ..................... 
Mnnt inn@ Ala ............... 
~ioko&rrg%isa ................ ................ h e w  Orleatu. Ira 
Shrovelmrt. La. ................. 
J6m-t Hmith, Ark ................ 
Little Reok, Ark.. ............. 

*to 
Bar. 

3. 

- 2 -- 1 
- 1 
- 2 

U 
- 2  -- -- 2 - 2 

- 1 

4. 

-1 
-2 
-2 

-:I 
- I  
-~:J 
-2 
--(I 
- 3  

-5 
--;I 
-4 
-3 - 4 - 4 

-4 
-- I 
--1 
-3 

IJ 
--ti 
-.:I 

.I-:( 
(falvertol~, Tnx ................ .I -2 
Sun Antanin, Tnx .............. .! I :; 

Ohto Valley and Tnnnrnnact : ................. Yemphir, Tenn 
lut~t i l ia ,  T ~ n n  .............. ..I:: ........... Ohrt&%woge, Tena.. .I-1 



'CABLS I.-Tsmpiwatr~.~ dcparkrts for tho aaarm of 189P frono the nor-ma2 of many 
yeat+s-Coutin~~ed. 

Citations. 

--.-.-- 

TARI,R 11.-l'rcclpitalioc~ dcpnrtutm frar tkr rcJcraon of 1,9$J jvom tAc normal 04 wan$ 
yenl'8. 

-- -- . -. . . . . . . . . .  - . -- 
Fur the week~ encling- 

J"-,"I"~ -----. -----em---- --------- ... .- 
Btetlonr. to A prll May I June * $, r. . - -. . - . - - .-. - - . . - - -.-- - -, - 

. - .  - . .  . .  

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

..... 
T h e  departure* in the oolutan fur June 0 am for ten day a, due to uhange of dry of Iiuus.of ButlcUn 

(lasr lktu~dry to Tocuil~y . 

For the wonk8 endiug- 
...-.... .. --. .--- -- 

July 
. . . . .  .... -- .... - . - -. . +.. ..--- -. .-...-. 

A ~ ~ g n r t  hptemLer tg 



T ~ n r a  11.-A.ecigltntlom departures for the season of 18% fron the ~bormal of matiy 
gears --Continnod. 

-. . -. - . - - - - -- 
For the weeks ending- 

Stations. 

.- .- .. -. .. .-. 
*The deprrturea in the uoluwn fur June 0 ace for ten days, due to ohange of day of brue of Bullet to 

haa tkturdq to T W a y .  
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T~at.le 11.-AveojyilaHon dqarltcrer foe* the eeaeon of 1808 fisont the romal  of man9 
ysarr-Continued, 

-. 
E'or the wrekr ending- I-- - - - - 

Stn~lonr. Ju ly  1 Ai~nc~s t  

Charlotte N. (: . ...... -- . a0  
~ ~ ~ m i n W i a n ,  N. c:.. . . . .i 4,611 
Charleston, Y. (? ...... . 4-2. n7 
AUguab (In.. . ....... + .88 
~llvannrrh, (in . . . . . . . . . 1. I I  
J~oknouvlllo, Yln . . . . - . d 0  

Gnlf BCdtaa: 
Atlanta, Ua ........... - . 7 I  
Mobile, Aln . . .. . .. . .. . -1.16 
Motrt mner AIR. .  . .. - . W j  
~lokm$,u~g.%i*e . .. . . . -- . Hn 
New Orl&lin. I,B ... . . .I - .H4 
Shroveport i,e ...... .. 
Fort ~ml t l i :  Ark ..... . 
Littlo Hock, Ark ..... . 
Ban Antonio Tex . . . . . 

OhioVallevand 'hnnrswx: 
Idem ybls, Toll11 . . . . . . . 
Nanl~vllle Toen. .. . . . . 
~ l ~ & t t m & g a  Tesu.. . . 
~ ~ u i a v i l l e  d y  .. . .. ... 
fndlnnnpo\ls. Ind . . . . . 
Cinolundl, Ohlo ...... 
Columbrra, Ohio.. . . . . . 
Pittoburg, P a  ....., ... 

Lnku Nenlou : 
OnwC o N. Y ......... 
~ u f f a f u , ' ~ .  Y. .. . . . . . . . 
Clevulaud Ohlo ....... 
Detroit. dieh . . . . . . .. . 
Al1wna' Mioh ........ . 
Otnntl h e n  Mloli.. . 
Yllws~ikse +I# . . . . . . 
Chioa o I I ~  .......... . 
D n l u t f , ' ~ l n n . .  . . . . . . . 

Upper Mlaniaai pi Valley: 
St. Paul ~ E l l . . . . .  ... 
h r o e a d  . . . . . . . . . 
DavenP&fi luwa . . . . . . 
Den MOIII&, loan.. . . . 
l3p!pringfl$ld, Ill . .  . . . . . . 
cntro 111 .............. 
St. ~ h u i r  Mo ......... 

Ibiaaouri v a ~ f w ~  : 
B lnpncalIl,Mo# ... .... 
# & a n  City. MO . .. . . . 
Conoordl~. 'Baur . . . . . . 
Omube Nebr ....... ... 
valentine, Nabr . . . . . . . 
B u m ,  0. W.. . . .... . 

Extreme Northwest: 
Mtlorhed. Mlnn . . . . . .I 
HInmimk7W.Dak ..... 
port  BUP&, N. unit.. . I 

Rookr MounWn Sloue: I 
&vm Mont .. . .:. . . . . 
Che ehnn W o ....... 
~or!h ~ ~ ~ ; t t e , % e b r  . . . . 
D ~ ~ V W  a010 ... .. . . ... 
~ o d ~ ~ & t y , ~ ~ n r  ..... 



TABLE 11.-Preoipitntfon d q w t u r e s  for 1116 season of 189t ,from llis nomnnl of mas$ 
yesre-Continued. 
-- -- 

1 For the w e e k ~  endlng- 

New England : 
Ear& r t  Me .................................. 
~ o r t p d :  Me .................................. 
Ikmtnn MMR .................................. 

Ykldle ~ t i n n t ~ c  Htntee: 
Alban N Y ................................. 
~ e r  J ~ r k :  N. Y .............................. 

............................. Phllwlelphla J'R.. 
~ n ~ h i n ~ t o n  ' U. C.. ........................... 
L ecbbta , ba.. .............................. 
~!'Tkk. #a,. ................................. 

8OULh Atlmtlc Rtnter : ............................... Charlotte IT. 0. 
WMmin ' n N. b ............................. 
C h r b g ,  $. c ............................... 
Angunt On ................................ 
~kvmnn A, f iU : ................................ 
J~ckamvillm, Fle.. ............................ 

&1f ntates: ................................... Atlanta, On ................................... Mobile, Ala 
............................. Mont c~morg AIR 

~ioks%urg, klxn .............................. 
New Orloans, Ln ....................... 

.'--.A' Bhrwsport La. ............................... 
.............................. part Snrlth' Ark ............................ ~ l t t l o  ~ o o d  Ark.. 

~ulvestnn +ex ................................ 
............................. Urn ~ntor; to  TRX 

Ohio Valln and"l'eaue~lmct: 
~ e m ~ l i ~ ,  T ~ I I  ............................... 

............................. Nanhvllle, Tenn.. 
............... ........ Chattanoogu Terra.. .:. 

Lonievlll~, dy ................................ 
dndfPnapn1icl Incl .............................. 

............................... ~i r~c insa t f  dhio ............................. Columbus: 0hio.. 
Yittnbnrg, Pa  .................................. 

Lake Be@m : 
N. Y ................................. %ZPN, P.. ................................ 

(:lavel&d Ohlo ............................... 
DetTolt d i c h  ................................. 
~ l p e n a '  Yloh ................................. 
h a  haven M~CI,. .......................... .............................. Mllw8ukee %in 
Chica o, 111 ................................... 
~ u l u d  Yinn ................................. 

Upper Mlr;frd $11 Valley : 
&to Pwl ~ f n n  ................................ 
LOO& Wls ................................. 
~ a v a n & t ,  f o r e  .............................. 

w Yoinam Iowa. ............................ 
&frr@eld;IU.. .. .... ........................ 
Cdm Ill ..................................... 
&. dl&, Mo .............................. ... 

Stntions. July Angust - - -- - - - -. -. - 
--- - - - 

Pnelflc Coant : 
Olyrnpfn, Wnnh ........ - .2R + .O6 + .8B - -00 - -14 - .14 + 
Portlnnd,Ornpon ...... - .23 - .M 4 .43 - .la - .14 - .14  4 
hnitlntrp. 0,rrgon.. ... - .21 - .17 + -34 - .U7 ... 0 i  - .W - .05 - 
Hi?d B~IW, C,tI ........ - ,116 . UU . 00 . 1 . OU . W -00 

.... 
....... 

Statlone. 

For tbe weeks ondlng- 
-- - -- - ----- 

fbpymber 
- 

6. 1 12 1 10. 1 26. 
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TA~I,E 11.-Pvoolpltalion daparturos for the crcauor of 1,999 ,from the normal of many 
yeare-Continned. 

."- - - 
Misrol~rl PmIIe\,. ..................... ....... ~~rln~debl; MO.. :. 

honsss Olt,y Mo.. ............................ 
Conaorclla, daus .............................. ................................ Omaha Nebr.. . ~ ~ ~ m l i n e  Ntrbr ............................... 
~ u m n .  R. h k . .  ...... :. ....................... 

Extreme Nortllwent: 
Mourltend, Mil111 .............................. 
Bbmarok, N, l)nk.. ........................... 
Fort Hutonl N. 1)ak ......................... 

Rook ~ o u n t d 6  Hluya: .................................. dm Mont 
Cbevnine Wye ............................... 
NU& ~dtta,'~obr.. .......................... 
Denver, Colo.. ................................ 
Dodm City, Xans ............................. 

PaotAo Wt: ' 
Olympi,ln, wash ............................... - I -- . 4 1  ......... 
Po&& Oregon.. ............................ -- . 2  1 - . ~ 4  - .87 
h b n r  . Oregon.. ..................... -. ... -- .OK - . l 4  - . #a  
~ e d  B ~ U &  ~al . .  ............................... - . I I -- .I4 +. . ~ h  
BPFrmento. Cal.. ............................ - 0 5  - $07 - .u7 
Ban Franrisco, ('el ........................ 
Lon Angolee (:a1 . . . . . . . . . . . . . . . . . . . . .  
Llon Dieyu, Clel .............................. 

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

BTATn WIOATHIR BEtRVICIO DIVIBION. 

Dy H. 13. C. DUNWOODY, Major, Signal C o r p ,  

INTRODUUTION, 

State weather mrvice work, ttie general fbntures of which hnve been 
fully ontlined in ~~revious similar reports, 118s been onrried on to n nluch 
greater extc?nt than heretafore, rtnd thareaulta acoompli~hed dmin the 
year fully suntain the high ntaiidnrd of usefblness claimed for , # bte 
weather ~erviceorgnnieations. Tlle entire territoryof the United States, 
with the exception of Alneka, is now coverod by local weather servictts, 
the lwt  orgltiii~ed boing that for Idaho, where energetio work is now 
being done fowartrd perfecting the wrviae in that &ate. 

During the year Iotva, Mtlr~lend, New Jer~ey, arid Ohio have by 
Iegielative enactments providecl for tlie rnctintenance of their recrlmtive 
L1tate weather aervicee, and it is expected that tlle wtion of these ah tee  
will be imitated by numerou~ others during the oomin year. The work 
'in New E~~gllat~d was until Maroh 22,1892, conduc tef under the clirec- 
tion of the New England Metearololr;icaJ Bociety, with central ntation 
st Cambridge, Maes., bat on the date namecl a change wns effeoM 
whereby the central station wss transferred to Boeton, and t l ~ e  title of 
the orgsnization under which the work in now carried on in cc  Tbe Now 
England Westher Service." In Kansas, the director, owin to reaa of 
dotiea IU eonneation with the Waabburn Oollege in ~~$1,1%!2, Rdt 
compelled to withdraw from thelsoni service, much to the re mt of the 
Uhief of the Weather Bureau. The Kentucky eervioe, unt 7 1 Auguaf, 
1091, WWJ operated under the auepicea of the Pol teohnic Sootet Louie 
vllle, but in that motdl1 was p l ~ e d  under the d 1 rectioo of the %eather 
Bureau observer st buisvillo. Until August, 1891, theDltkotaw~~ther 
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service covered the territory of both Nortlr atrtl 8outh Ihrkota. In  the 
month narned action was t ~ k e n  tfi fonn ne1)ttrttte servicen, Ijiu~narck 
being selected an the central station of tire North Urtkottr, nervice sntl 
Huron for South Dakota, in adtlition to the UUIIILI \vork of the Cnli- 
fornia service there bave heir  ianllc.cl from lted l5lulY, I"esno, and Los 
Angelen weekly weather crop bulletins devoted to their respective lo- 
calities, and these local bulletins have mot wit11 mot:l~ fbvor. 

PURLICATIONS. 

Tho ohr~racter of the p~rblic:ttio~rs innlxcd by tlre 1oc:~l sorvices has 
been NO greatly improvucl that iirnoag tho weekly alrd rno~rtl~ly report8 
now pltblisl~ed ]nay be foutld I I I : I , I I ~  posnesning tr 11igl1 ntairclal~d of er- 
cellence from both literary ant1 typogra~)hi(:ttl stntldpointn. Too 1n1xc11 
can not be nnid in prairte of t l ~ c  valuable work of tho director8 of the sev- 
eral local organizationsin the lirlc of ilnprovil~g their purI)lioat,ions. The 
regixlnr monthly reports now colrtnin tablee of ~~reteorological data and 
the several elements are geuoralieed ant2 tlisonsnatl, ant2 in many rel)ortn 
the graphic iHunt.rr,tionn rtre of a highly crc!tlitnble ol~nractor. Wit11 
m e s s  to these St,rlto reports it will be possible to tlctcrlnit~e the npeoial 
features of t l ~ e  olilnnte of every ~ection of the United Stnto~, ant1 it 
would be diacult to estirnate the v ~ l u e  of this one fentnre of Stato 
weather wrvice work, nffortling a8 i t  does a meanw of nnpplying to im- 
inigmnts, invalitls, unil metea-ological studonts dotailed ir~lbrlntbtion 
which i t  would not bo possible to Noallre wero i t  not for t l ~ e  exintcnce 
of the extensive syutem of ~noteorological observations conducted by 
Btste weather mrvices. 

The Weather Crop Bulletin has been prepared a8 nsual in the Htcbto 
Weather Hervice Divisiotr, and full description of the value of this 
ituporticnt feature of Weather Bureau work will be found nuder the 
special heading '6 Weather Oonditionn of tire Urop of 1893." 

. 
During the year special attentiou has been given to the collection of 

data relnting to thunderetor~nn over the Northern and Central States 
&om the Missisnippi Valley east\v;trd to the Atlat~tic coast, and a t  a 
number of designated centers special forccnsts of the occurreuce of 
thnnderatorms have been iesued, the object of this special thuncler- 
storm work being to give i~rforlnatiou ns to tho yrevnlenco of severe 
storms of this clrtss a t  pointa from which reported, with forecasts of their 
occumence in other localities in the direction of the ~torrn's courne. The 
work in this line (luring tlre annliner of 1892 wuu of an experimental 
nature, but the reanlts accompli~tretl havo boeu very satisfactory, and 
has demonstrated that in this direction thore is opportunity for doing 
valnable and effective work. 

VOLUNTARY LITATTONI. 

I n  April, 1892, the work pertail~iug to the selection and equipment 
of volnntctry meteorological stations was transferred from the Becords 
Division to the Btste Weather 8ervic:e Diviaiot~. During the ear there r, have been nearly seven hundred new voluntary utations e ~ t a  lished. 

HAP DISPLAYS AT U. 8. CAPITOL, 

The State Weather Service Ilivieiol~ b a ~  also had charge of the clir- 
play of woether mape, etc., et the  United Bbtes Capitol, wl~ere large 
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weather eymbol mq)a have been arhown in the Bennto and Eiouso lob- 
bies. The intereet in thiu work is coi~stailt~ly illoressing. 

IMPROVEMENT OF THE WEATHPR SIRVIOE. 

At the eeesion of the Nu.tioua1 Graugo, Patrons of' Husbandry, 
held at  Springfield, Ol~io, Novombor 11 to 19, 1801, the following reso- 
lution was introduced by Leonard Ithone, tnrtster of the Pennsylva- 
nia 8tate Grange, and referred to tile com~~~ittee on ~griculture: 

Rueolvcd, 'I'hat the National Grange confer wit11 tllo Seorotury of Agrioalture as to  
a nkore co~nplotq wenther service by nrmaging with ll~nll~lfi~oturere for a s p t u u ~  of 
signals by uao of the steam wltint\oe conneotutl wiLll tlloir mtabliahments, on the 
en~nn principles as that  of the Uell hleplione of loug nut1 nhort rings. 

And upon which resolntion tho comu~ittoe roljorted as follows: 
W o r i r ~ Y  MASTER : 

Yonr committoo on agrinult~iro hevo duly oonsitlaruci tits resolatjon asking for 
moro com lete weather nign~ls  for the benotit of ngrioult~lre, introduood hy the 
master of Fenns lvunia Btute Oran a. Wo fnlly concar in its sugfletions, believing 
that  great benai l  w o u l  be d o r i v d  ttoiu tho adoption of such a nodo of signals. 

We re ort favorably aud recommend the adoption of tho forepiiig resolution by 
this b&. 

W. C. ~ ~ F W O R D ,  
8. H. ELI~IS, 
Mrs. PATIENCE HUNT, 
Mrs. A. F. CLARDY, 

Conmillas. 
Aoting upon the above resolution the Clhief of the Weather Bureen 

011 February 12,1892, atldrossed the follo\viug letter to the mwters of 
the various Bhte grangee: 

UNAR Srn: After conference with Mr. Trirnble eooretnr andMessrs. Rhone and 
Chnettern, of the execntive con~~nitteo, ~ a t i o n a i  Urnngg$atrons of Hunbandry, in 
regard to  the resolution ado tetl b yonr ordor relative to  the I~etter dlnnenrlnation 
of we~tl ter  forecasts by whgtlra, Ynm plorcseil to inform you that  the Weather Ba- 
rean will cordially ooBperate with your order In pluoing the daily foreoasta within 
remh of as many of your member8 a8 tho limited nppropriatIone of the Bureru will - - - -  - 
permit. 

Iu order to place this information direotly before the members of the gran e, I 
wonlil request yonr asaistanco by filmisbin me with a list of the namw a n f a d -  
d r e a m  of the aecretaeies of the live aubord&nte rangea within otlr jurlndiotion. 
Inclosed pleole Bnd franked ddronsed onvelopo &r forwarding the list so that  i t  
wlll aafely remh me. 

As port of the dntiaa oqjoiued by the law transferring to the U. 8. Departtnent of 
Agrioolture, the extencling of tho beneflte of the service in the ~grioait\traldistriots 
in one of the most in~portnnt and to thia onti the incloaed oiroular explniukrg the 
mde adopted for the nsa of whistles wse issued to oovor the excct ro~tnd intlio*ted 
by yonr rcrsolutioo. It is the intention t o  forwrrrtl a oopy of this o&colar to each of 
7 0 ~ 1 ~  subordinate grange' with a letter explaining the assistonos rsquirod in seleot- 
n ntaCion8 that  will be most useful to  their interests. f would nuggaat that  yon addross a letter to each of the gran en informing them 

of the action taken by the Weather I h ~ r e w  t o  oomyly wlth d r  requastd ol indf- 
oated by the rerolution quoted. 

A8 rapidly tlls the liets of mldreaaea of the socretariee of the lmal 
granges, requested in the yreoeciiag letter, were reoeived, the following 
letter wae mailed to eaoh : 

Daan Bra : I am inatrnotecl b tho Chief of tlie Weather Bnreau to oommuuloa$e 
wlth you in reference to the dLplny and 11ae of' weather foreoaats and odd-nave 
rignals within the limits of your grange juriadiction, for tbe beneat of farmcm of 

our eeotion. This is doue in order to oarry ont the expreraad wishes of the National 
firango, tu will be seen noted upon the i n r l a n l  printed di 

Your grnnge with yonr name ia fonnd upon the 1iat.hrnPdhed by your 8t.h odB- 
o i ~ l e  w one recommondeil for carrying ont the Betoile of thin work. 

, Will you kiudly, a t  t4e earliest mumeat, bring the rubjeot befare a mwting oi 
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yoiirprango, discnes i t  tl~oronghly, nntl then ftrwnrd the name of the mernhor olloncn 
to cooperate with us in ~ur rg iug  011t the det~i161 of the work. Rnch pemon will bo 
regularly up ointed atid frill inntrimtionn filriliwhcd es to  the duties required, which 
mnst  be per~rmecl  withont rc~nipensntion, oxt-opt tho honefitn to be received by him- 
self (or herself), in cont~ectioil with the farmern of yonr locality, in  boing romptly 
warned of coming storms, colt1 weven, frostw, ttto. A set of signal flag. w h  bn fur- 
nQhed as far ru, the limiter1 e propriatio~~o will psrn~it.  If tho whintlee are neetl, 
there will be no expense, and fil thiR connrction nome large mill or factory in your 
vicinit cmlld be ntilized. 

The L w  trannferring thin Bnrenn from the Wur Dopnrtnlent to the Department of 
Agrionltnre wan nrpled ancl enp )octet1 1)y yonr orgenizntion, and i t  is the eanicnt 
deaire of the Secretary of hgric.n\turo and the Chictf of thn, Werthher Burenu to make 
it of the peatent  poanihle prnotical vnlne to the e ~ i r n l t i ~ m l  interestn nf the whole 
country, The Uliief of the Weutl~cr Burnnu will, to tho f i~ l l  rrxtc:i~t of the limit04 
a p  ropriatione for thin nervico, coiipornk with the farmorn in thin tlirection. 

{errnit me to nrge early ancl prompt wtion in this matter, sending your reply in 
t@ i n c l w d  Pranked envelope, whit:l~ requires no pootago. 

Very respectfnlly, 
N. 13. Cosnree, 

Aoling Chief of Ufvtaion. 

This letter WRS sent to the eecretaries of more than 3,100 local granges 
throughout the cotuitry, and as rc result there were eat,abliehd a large 
iluinber of weather forecast e i g t ~ a l  stations. 

During the year in the routirie work of t l ~ c  State Weather Service 
Division, there have bee11 sent near1 16,000 letters and more than 0,000 
letters have been received, record4 and acted on. The work of co11- 
dueting this enorinous corresponitenee, together with the preparation of 
the text end ellarts of tlie Weekly Weather Urop Bulletins, has been 
performed with the emall force of seven clerke. 

The following is a list of the eeverltl8tate weather services, with the 
namee and addres~es of the omcials in charge: 

State Weather S~~r lceu.  

[l'armno mnrkcil thnn * are v ~ r i p l ~ y r e ~  nP the Wenthor Btirnan.] 
-- ----- - - 

and central station. Ulrc-ctor. Asnlntnnt direator. 
- --- - - - - -- . - . - - 

- ............ 
A r i m s ,  Tnawn .................... 
Arkansan, l t t l e  Rock .............. 
Calltorni~ 8.oramento. ............. 
Colmndo h n v n r  ................... 
Flcdb .  jnck-ville ............... -. .................. (ieorUliq Atlanta.. .................. Idshn Idnba Fnlls ................. 1llinoL 6 wJnC(tleh1 
lndlm;. Ifndlnnawlis ............... 

J. C. Iisydaa * .............. 
Y. F. Loc:ke.. ............... 
Junen A. i%nrwic*k * ......... 
W. S. Miller ............... 
E. X. Ihwain * .............. 

&:EL;% .................... 
irvllle ............... ........... Loaf&no, New Orleans.. 

14s land Baltinkore. ............... ................. Afh%gm'~etruft.. ........... ~ i n n e d ,  ~ i n t ~ l n s . .  
M l d n d  f UnivreiLy ............. 
~tsmn1.1"dlumbi,ie ................. 

Xew M s r h ,  Unnta Be .............. H. B. fisrwv * .............. 
New Pork I th  .................. 1 Prof. &. A. Pnerter.. ........ R. M. Hnrillnge. 
~(athca~~ina,Trl@i~ ........... ,.I DH.BIIUW. ............. / ~ ~ . n n ~ e r r m a a . *  

l?. H. Clarko. 

.............. Park Mol.rill.. ............... d. H. Rlnith *. ................ John Crnlg* 
I'rnf: 11. A. H u a t u ~ ~  t ....... 

Mmteaoteao Helene.. .................. 
Xebruka, CretA .................... 
Nevada, Carurn City.. .............. 
Nsn Englm Boston.. ............. 
Nar Jst.ev.%en Btunantalt ....... 

C. F, It. Wnnnnnhnnn.* 

T. 1%. ,Jt*%ninus * ............ 
............. Frank Norke*. ............. (Jon. R. Nsnt  '. 

ltr. WMI. 8. Clark ........... ............... E. A. Evans*. ............ J .  11. Hnrn~r~n <. ......... Pmf, ll. R. Yt~llim* 
T,evi (:l~ul,huok.. ........... 

. . 
Dr. O.  1'. Crmnk.* 

H. A.  MoNnllv. * 
E. J. (illua * ................. 
PmL (3.1). Rweznv .......... 
Chlu. W. Friend :. .......... .......... d. Wnrren Hinlt) 
E. W. MoOann ............ 

O. A. Ln,olnnd. 
Fnnl A. C'srl~enlcr. * 
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In the service by republishinp. the weekly btiltetinn and extracts from tho montl~lv - - 
bulletins. 

- 
The ntndy of the datn thnt have been accc~mnlating a t  the central offlce cl~iring 

the ast tan ears hnn brcr  ntondily pushed ahencl, and material for fntnro 1)alletinn 
re la in  to  c8mnte is noilrly in oha e for the printer. The olicy of the director of 
the Al&ama weather norvice has !oen to open tho fllon of !he ohce  to  the uxnrninn- 
tion of students of metc:orology, and, where the valne of the work wo111tl warrant, 
to publish thoir inventigationn nnder the head of " Apecinl I3iiIletins of the Alnbama 
Weather Bervice." Bevoraf-week works havo been ilrsnecl in the past, nnd,  lo ~rlrcady 
stated, others are in prnyross of preperation. 

During the past five mollths the cliroctor has boon engn ed in the preparation of a 
monoymph, a t  the request vf the Chief of tho Wentller dlroon, on the olimatology 
of t11e cotton plrlnt. rhia work is intended for ublicnt,ion by tho Bnreau in ~ t a  
annual report for the Scar cnding June 30,1802. % the preparntion of this mono- 
gra h i t  has been necessary to  examino the records of all rttttions lwated in what in 
tecl!nioally known as the cotton bd t ,  extending from Virginia t o  western T e r ~ s .  . 

ARIZONA. 

(J. C. IIaydon, Weathur Buroeu, director.) 

The lood service w a ~  organizocl in  Boptombor, 1891, nnd tho Arst monthly bnlletin 
was issued i n  October. No foroctbntn havo Loen issued tn the pnl~lio clnriug the ear 
and as the people are engn od moro in mining and cattle-rnian than in agricukraf 
work, forecasts aon ld  profd,ly hnve beon of very little benefk. People are, how- 
ever, beginning to direct thoir attention to ngricultnro, and (luring tho coming nea,eon 
of froeta several dinplay ntations will probably be entublisbod, from which i t  is e$- 
pected ~ n n c h  good willrcsult. 
. Weekly weather cro b~~l lu t ins  were aon~monced on April 8, 1892. The overage 
i ~ u e  t o  the publie ie a%ont 75 n week, and many receiving them state that  they are 
very iRtereding and valuable. The number of crop aorcenpondents a t  presetit re- 
pohioy to this 6ffloe is twent -two. 

The monthly meteorolo ioefreports issned from thin offlce appear to be of great 
inter& to the publio, a n t  will prove valunble to  the 'I'crritory, as they arc careti~lly 
wrutinimcl by persons ontsicle the Territory who entertain views of ongn ing in the 
raining of semitropicti1 fruits. Many persons havo ~ildreaoud the local f u r e r a  for 
meteorologicel ntatistico relntiny to the olirnntology of certain euationn of the T e d -  
tory, which information hae nlwayn been fnrniahed as  far aa onaible. The average 
h u e  of the monthly bulletin i n  about 100. Fifty-soven voruntary ~neteorologieel 
stations are now in operirtion in Arizona. A majority of tlleae are using t,heir own 
instruments. &eventeen statious hnve been entabliahed during the year. Five have 
been discontinued. 

ARKANSAS. 

(116. F. T~cke, filreotni; F. H. Clarke, Wuattrer Ihreau, wslstnnt director.) 

During the past your tho norvice hnn rtweived. itn entire @a port from the National 
Weather Bnreau. I t  hen eontinuod  it^ work on substantial? the name plan as out- 
lined Lo my report nlade a year ago. I t  h u  been the aim o f t h e  director to socure 
only ench voluntary obnervers who n~ru~ifested an interest in tho work and how 
woiild consent to  make a continnoun record. Owing to this reqnirement, tho incroaw 
in the number of stations baa not lmen ~n rapid as rronlil be desired; but  i t  hae been 

hedthy rowth, attd the regnlarity with 1~1tich reports are rendered and the oare 
taken in t foir  pre~)aration prove tha t  the selectiot~s t n d e  weru goorl ones. 

The nnmber of diaplay stntions has been inorensoil. from 13 to 19, ltosidee 6 places 
t o  which forecclclts are sent b telephone free of ex onne to the Government, bnt  
r h l o h  do not diaplry Bnye. m e r e  ore dun on h a o S 6  applications for the daily 
forcasts end 6 for front wnrninga. I~icreased interest is nhown in this hrmneh of the 
getvice by several appliootivne froni pointn along the reilroadn whero thero are no 
telegraph omcea a t  present,, to have this offlce une i ts  iafl~ience in having offlous 
opened in order that  they msy receive the weatl~er forecasts. 

%'he lsck of telegraphic facilities makes i t  imponnible to reach a lar e portion'o~ 
the Btate where the forecants wo~lld bo of great value. This ia esgociaRy true of the 
platean region in the northorn alld wentorrl parts of the State, where the frnit mop 
hredominatca. 

Reports from displaymen s t a b  thnt, the forecwts ere watched elonel and thcf 
f a r m a  i n  the vicinitp and &hip er. of pe.inhable articles are governed tfkerebY. 

The intereet taken m the w e e l l  Weather Cro Bnlletin continoes t o  inoresss, M 
Il &own by the inarewed demandl for mine b o t l  a t  home and abroad. At date of 
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i n ~ t  Toport tho woekly oclition I! HA 250, whoroar) fit present i t  is 302, making toCl  
nnrnbar of 1111llct~ins innni~d during tho thirttg-six wookn i t  in publiehod 13,033. Tho3 
aro nlso pnl~lial~ctl in fnll in tho city papttrw, 8ncI Me111l)his Comn~eroial, snct tlie edito. 
r i d  part i n  Jnnny wockly jn c ~ w  t l ~ s o n ~ l ~ o c ~ t  tho Stctto. The crop report Is also 
inv111ded in n ('pateat innihoR whic11 in tilr~~inbcd 11y the Arknna~~s D e m a t  Com- 
pany to d ~ o a t  forty wc.eltly 1)npore in t11e Ht~~te .  

A marked incrc.lmo in the nnmber of crop corren~)onderits in alno nokd. Every 
couuty in the Htt~tt,, oxnept tl~roo, i n  regrt~s~~\t~acl  by from 2 to  T, oorrospondonts, the 
t o t d  number reporting ljoing 193. A m1~e11 l n r p r  ntlrnbnr could be proo~wed were 
mail f~oilit0ies 1)ottcr over n largo portitm of thtj Ht~bto. Tho crop bulletins of the  
various State norviecs arc ilinplayed in n plr~oe net nl~urt for tho purpose in the Board 
of Trade and aro oarofnlly J ) U ~ I I R ~ ( \  by t l lo~o int8orentad. 

The month1 report of vol~~ntriry ol~ncrvcrn in included in that  of the Stote Com- 
miseioner of hitlea, Manuf~otnres, hnd Agri~~tltnre, who hae kindly allotted three 
]>ages of it to  the Rtnte service. Tho monthly edition oonsists of 1,600 oo ies whioh 
nre mdled free to ap liasats. ~ o p o r t n  ure reoeived regularly h r n  d'voiuatary 
observers and 3 regular Reather Raroati stations. TWO cotton region stations were 
rlosed during the paat year by direction of the Cliiof of the Weather Bureau, and 
9 voluntary stntionr have been eetclblishad and appliaationcl are on Ale for 4 more 
stations in desirable loonlitiea. The lnonthl report8 &om obrervers oontinne to im- 
prove In sooursoy, amount of data fhrnishedand prom tness with rh ioh  m u d e ~ d .  

Ronle nim1,le form of instroment shelter shonld I $ I I W ~  furnished t o  o b u v e n .  I 
am confident that  e much lean ~lnrnbor of thormo~netars would be broken, end thas 
in a short time the saving from this sonroe would more than pay for the sheltar. 

I wonld again snggest the advisability of nn inspeation of voluntary stations. I 
am oonfidont that  nluch nod wol~ld be acco~nplished, whioh woold be ample com- 
pensation for the time an% money orlwndetl. 

(James A .  narwiok, Wuather B ~ I ~ O A I I ,  c\im@tm?.) 

Tho State wellthor nervioo of Califvrnta wsn oatctbliehod in BeptJember, 1891, i n  
corn linnce wit,h instrnctionn from tho Chief of the Weather Bnronu, and is being 
oonfucted in  ouiipuration with the Rtate Agrioultnral Booiety, whioh bears the ex- psnoe of rinting the weekly nnd monthly brilletins. The monthly meteor010 i w l  
~al let in  Jano, 1ND2, wili contain about 300 roports from obaeving atatfom, 

nhowin a n i n c r e ~ e  of abont Sore ortn in to~~montha.  Over a00 monthly reporb are 
receive3 from stations ea+ahlisbe8by tho Southern Pacifio Railmrd Com my, in itr 
Paciflo division. The regular edition of the monthly meteorologiottl hulPetin is sMl 
co ies, whioh are Jadioiouely diutributed. 

h i e  Weekly Westher Cro I3nlletin is also printed a t  the expense of the S b t e  A@- 
cultural ~ooidt~y,  600 copies toin isaaod weekly . When haying and hrrvwtin are 
con~pleted m d  the rnarketingof k n i t  commences thennmber of oropreports beg& to 
drop otf, ns dnriug tho heated torm of Jnly and Angust many of the olurervers and 
rrop correa ondontn leave for an ontin without arraa ing for a continuance of the 
reporb. 'lxe interest in the Htate woafher servire wo$ is generally confined to the 
months from Beptember to  July. IIoyin and harvosting are usually oom leted i n  
Jnly, and these mop. lie out in the ~ o k n  fur several monthcof ten  out i f the An& 
rains of Soptonrbnr or Ootober. I+rrrit-denlors b11y the fruit OM while rtlll nu the 
treen, and the work of inking tlncl marketing is ilone by them, th power  hnving no 
conoern in the o n p  afbkr the nde is oonsnmmoterl. I t  will therefore be understood 
wh 80 many corren onilentnclinro~~tirrne thoir reporta and pay no attention to requertd 
to L r w d  them u R r  they have dbposet~ of their own crop.. 

COJAORAUO. 

(W. 8. Miller, Weatller Rnwrci, diloator.) 

The most populnr branch of Btate norvico work continues to be the  weekly 
Wbatl~er oro btlllotincl. The nnmber of crop correspondents this reason is  85. The 
wrekly edi t8u of the bulletin avmgea  396. 

The total number of voluntar obwrving stations is 101; dnrin the yefu 84 rts- 
ttnna were disoontin~sd and !d established. The stations an, all q u i p  md with 
~ b n d a r d  ioatplmeut.. The o k r v e r a  are r e r  faitlifnl in performin t h e h l p r  in- 
~ o l v e d ,  and they are more than dmerving of all  the oommeod~tion anf appreoiatloa 
their work ofills forth. 

From the data reaeived from volnntery obaorvera and crop reporfen is mmpiled 
b*filon$bly I t e v i e ~ . ~  Tbe niitobor of oopiee ieaued monthly i r  ebout W. The in 



terest in  thin and other pnblications of the rerviee L beat evidenoed by the oohpll- 
mentary notices received. 

At the close of the year there were 26 weather - s ip1  display stations in  oparatio~l 
within the State. The forecasting of frosts and col waves is especially appreoiatecl 
dnring critical periods of crop-growth and harvestin . 

The greater part of the t i ~ n e  which could be Rparedfrom current work wan devoted 
t o  tho preparation of nornld n~onthly, neanonal, and annual temperature and preciltt- 
tution data. The tablcn are now completed, and base maps have ust heen roceivcd 
on whicli them data will be grnphicnlly charted and distribute among thone spe- 
eielly intereeted. 

d 
Ihiring the year a eat deal of miscellaneous data has been re ared for pnhllca- 

tions, for the uae of %ate oficials, nnd in compliance with in&ilfual roquosts, etc. 

FLORIDA. 

(E. R. Demain, Weather Buroaa, director.) 

The organisation of a weather servic-e for Floritln wnn endertaken lant snmlner is 
accordance with directions contnii~etl in letter from the C11lef of the Weather Bu. 
reeu in July, 1891. There were nt, the time 19 volnntary and 7 Weather Bureou stam 
tione in tbe Statc. The voluntary obnervers were transferred t o  the State weather 
service, and the first monthly summury, that  for Septenrbor, was iseuod about the 
middle of October. 

Meanwhile o c d l  for voluntary observers in sections of the Stnte not represented 
wns iselled thmn 11 the press and by cnrrenpondence, and the promise was nlnde that  
instruments woufd be furniehed. In n short time nbont 20 ddit ional  obcrvera had 
offered their services, but on account of the s t ~ k  of tliermometern and rain gauges 
for issue to  volnnteere having bocoma nearly exhaustad, only those located in cout~. 
ties from which no reports wcie received were snp lied. Rinae tho firnb luonthlv 71% was in led ,  I4 new sLation~ have been added, of which wera oqnippad with 

eather Bnrean instnlmcnts. This rnedu a total of 40 atntionr. Three statiutrr 
have been discontinued ant1 the inetrulnente oallecl iu. 171mo more have rur~tlered 
no report4 for neveral mouths and tho observere huvo probably coaned n~nkl~ry  ob- 
nervations. There were e t  t l ~ e  close of the year 34 n~etoorological etatione, voluntary 
and regular, in operation ill the Btatt,. 

Weether forecastn were wired to 18 different points nntil Jnne, wtlctn 14 wore dis- 
conMnntul until Oatober, as they were eonaidered of little 11e11efit during the ho~tecl 
term. 

Front warninpn were wired to 26 places a t  Governn~ont cxponse, and to 1 rat the 
expense of the individnsl, m d  were mailed to  2 persons. In a nunahcr of inetnnoua 
when fro& seemed probable, telegram8 were receiveil from different sections of the  
State requwting that  the forecaetn be wired. Front warniltgs were diaplayeil dnr- 
fng t i e  neeeon on the steamer Manatee, between ,Iacksonvillo and Mt&u(luriu, for tho 
benefit of the truckers and fruit growers living near tlre St. James River. This 
steamer aleo earries the weather nignaln daily. 

The distribution of the a. m. forea~nta 1) mail w a ~  begun March 22, 1W. On 
&hat date they were hullstinecl and m s i l d t o  13E relecteil pt-ofReea in parts of 
the Btate that  i t  wna helieved coultl be ranched in time to make the information 
valuable to the people. Chan ee have since been mtule, os i t  WRR f o i i ~ d  tliat, some 
of the pointa eoufd not be reac%ett in time. At t11e elow of tho yerrr the a. m, fore- 
o s r b  were w i l e d  to 121 offloen a l ~ d  the p. nr. fbrcoueb to 3 offlces. The poet- 
maatern a t  eeveral pointr), in  wldilion to  pouting the hnlietius in th19ir offlceb, pro- 
cured fla s and made displnya for the Ijenefit of their locnlitiee. 
br to tjfe bensf i tn rmu~t in~  from the liberul dintril~otion of +,he forecants and w ~ n -  

lags, it is concaled by all with wliom I heve commnnieatett that the frost w~rn lngs  
during the past season were the mont satisfactory ever insnetl, bnt  there is still room 
for improvement. One or two front8 oci:~irrccl late in the spring, for which nu warn- 
ings were received, nnif did considerable tlan~aue to trec~king intei8esfs. The fore- 
cnetn and warn ing~ ere received with r n ~ ~ r h  aegornenn clr~ring the umaon wlten 
damage is liable to  wear from fronts, ant1 the interoat in the work of the service 
generally is inarea~fn . 

The Grop-bnlletin ks tnre  hwn I~een very favorably ctrtnn~ented npon by the two 
leading agrienlturitl pnptm of t h n  Htnto rta we11 ne by mnny indivitlnaln: 'kheodltor 
of the ~ l ~ i s j , s t e l ~ ,  Fernlor, ant1 ~"rnit-(irowor" wrote npon tho receipt of the Hmt 
bulletin that, in hL upinion, i t  waa the beat thing y6.t ltrul~rtakon Iry tho Weather 
Bureau, and that  he ,yo111d gladly give the bulletins n ace in hie paper, We @- 
llrhss them in 1'1111. I he averoge iarue of the b~~l ln t in  M copies, aud we have R$ 
p r m t  M) erop co~rerrpotideuts. Efforts aro couatntttiy Il8iIlg m&ilo kt increase the 
uttrnber. Poor mail facilitim in rutmy eeationn of the CSt&fe groatly iufurfere w i t h  
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the anocess of this work, but 60 far we have s a o o ~ e d  in grt,ttn enongh re 
horn whioh to p r e p u s  b~~l le t ins  that  have been farorabl rereivedbF the p u b g L I  

The average n i m b u  of mouthly uummuiw iuued  has bourj about 126. 

GEORGIA. 

(Park Morrlll. Weather Bureau, director.) . 

The work of orgnnizing this service bo on on Ootobor 10, 11101. 11 haa h e n  as- 
tnblished entirely t~Jiron(:h the agencv of 810 Wenthur Ilrirons w i t h o ~ ~ t  Rtate au . 
port. The only dlling lackin(: nrltler the pru~ont  ayston~, and one prliioh rnight,justib 
the reekiug of Btntu trill, ie an adeqirnte ~rint ing fund. Wore nn ~illown~ice of $500 
per year made for printing, the service /n ita present form would Ite perfeotly etH- 
oient. There being no Btate service in Georgia ujt to October, 1891, the growth of 
the service nnd its preeont magiritiltlo nro one aiid tho enme. 

The dnilv a. m. forecaatn nro telcgrnphrtl to  121, nud the p. m. to  2 points. 
At 44 of these stntiwa went-hor-si 111~1 Rags are displnyed, and a t  the rematnio 
79 the forecant* nre bt~llotined. Frost mid cold-w&ve warllings are telegra he$ 
to 77 point#, including the 44 regular foreonat dioplny ~tntions, and !I3 speoid &oat- 
wnrniug rtationr. The latter are supplied with oold-wave flsgn. 

Man ooinmendntionn hove been reueived both of tho eneral for8o8ot1 and the 
smciar fkost-w.rninr services, Both of t h e a  might well [fe inorems1 to nn inclef- 
Inite extent. Tho o porttinity for the nse of ikmt warnings is espoially great in  
tho fruit and truok &dustria, u they are oo~umg to rank unong the mat impor- 
tent  in  the 8 t h .  

Tho data for the weekly weather orop bulletins are oollocted through the a nov of 
820 orop reporten. tleporters Belivquunt for more th rn  one month nr. %<@ 
front the lists. 

The bulletin is pnhlished entire in the " Constitntion" eaoh Wednosday inornln 
end the snma t y  e in uaed for printing 50 copies of the bdlletin under proper b n a g  
ing. These oop& are mailed to  all orop reporters end voluntary observere iu the 
Stafe, to  85 wuekly newspapers, t o  direotora of other State survioes, end to other 
interested parties. 

The appreoiation of these reporta is most olonrly shown by the recent aotioa of 
Che ‘(Constitution" in nddiiig to  its weekly publiontion of the  Ueor ia Bulletin tho 
~ b l i c a t i o n  of a tolegnphio si~mrnsry from each of the ten other I t a te  servioa of 

e h n t h .  
The 9 stem of weather crop re orts, I think L probably the most popular featore 

of the k n t e  servicu, lnforrnatlbn in regard to erop prospootn b always eagerly 
sought, and i a  attniouble a t  regular ii~torvale ouly from this uouroe. 

TWO llnndred copies of tho n~onthly rcport nro niniled to  the ro orting stations, to 
other Stato ~ r v i e e s ,  end to 88 pnpers in  Georgia. Thin report 8 uow prepared by 
milliograph, ancl embraces 7 ler e bulletln sheets. In  this form i t  is unnttraotivo 
in a pearanoe. Mums should f e  provided for properly rinting it. The millio- 

a p t  proems, while ureful in niany vnysi is not i t t d  &r the production of m y  
c r g e  iulie of mnttar of permanent value. Phaw montlily report. oerturuly ought (o 
b printod in a neat nnd uniform rnnuner. 

In Oatober, 1891, there were 12 voluntary meteor010 iual stntions &om wlliuh 
mporta wore received. To these 27 ot.hers hove beau &died. These, to  ether with 
!&cotton region and river atatious, give 67 ntntiona provided with stan%nal fndm-  
menk and rendering ruoi~thly reporta. . In addition t o  these thero were, in  Octuber. 
1891,4 ntations fronr whioh reports were not buiup received. There were deli1 tient 
for o conetilerable tiilie previo~~u, k'rnnl two ot the111 the  instruments liov%en 
reolnimecl, while in owe of the other two they have been abandoned. With there 
erceptions no etatious have beon cliscontinued. 

Tho 67 points from which tho rclivrts aru now rooeived oover the State ql~i to well. 
A few more stations are needed in  tho nouthern aeution. It is very ditiionlt In t , b b  

ortlon of the Rtato to seoiire satiehcturg observers. I think that  15 additional eta- 
Pious i n  the proper iocatlous would be aII that  ua required for oomplete a d  utlc 
fhotory olfmatio data. 

The most pressiog need of thie branch of the work is a carofnl inspeotion of dl the 
atations now in operntion and provieion for an inttin,l inspectiot~of eocrh newptntion 
wtabltahd. New obnervers nu IL rulo l ~ a v e  no teohuical knowledgeof theuseof thuir 
instruments or the theory of propor oxponures. Urent irnprovelnent would mu)$ 
&ow an inspeotion of ntntious by a oonr etent oborvor. 

1 aonltl also ai~ggoat the issnwaca of good warnings oitller &om this point or &am 
Waehin ton to cortuin ox osucl points on rivers which have their ecpilroo in the 
m0 .n t~h t1  of north ~mr(:ra ,  notnhly f i t l ~ ~ r n l ~ i , ~ ,  l$ome, and Wmt Point. Nearly 
@vcarg year reriouu damage ia occasivnod by ilood in thobe p l a u ~ ,  m d  a t  prweut ae 
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provision is rttr~cla to warrr theto. Hl~ch warr~iugw conld 11e rfladil iea~~ed, as stntions 
nre already cxtnl~linlted on thcne watorehedn nlld cor1nic11:rnble &a exist as to  pmt 
reinfnllw : I I I ~  ilnotlr. 

Tlte mattcr of irtc.rc>:lwing tltc 11unt11er of rcyqnlrir frnet-wnrniny s tn t ion~  llns already 
rrrei\ cd 3 otlr n t ten t io~~.  J t11i11k t l ~ a t a  large inc*rense nho~tltl bo mntle in t l~unnn~ber  
of thvne ~t:ltionn ill (jcorgi;~, b ~ t t  t11:tt it rrtn I)c I~t~nt  ncco~n~~lishcd II little Inter in the 
acasolt. W ~ t h  tl~in ir~t~rt~nno, nntl w~t l t  tho ntotlcrrrtt~ incrt~i~wu at~ggcntetl iu the 111rn111or 
of volnntarv olteer\ ntiolr H ~ D ~ ~ I J ~ ~ N ,  I t l ~  ink that t1112 ( icorg i~  \voathor ecrvice 111iltht - 
well bc conbitlerccl efficient a11t1 co~~rl~iete .  

- 

(.Tohn Crnig, iVo;~thor Bnreau, dircrtnr.) 

Since tho trai~nfer of tho I%~rrt.:i~i fron~ the War l)opnrtn~ont to  the Dopnrtment of 
Agric~~ltnro, I ' O I I R ~ ~ C ~ R ~ J ~ ~ ?  proglcNn 11n~ 11t~cu nlndo 111 the work port,iillillg to  this 
11runcl1 of tllu nrr\,lce. Ilt.portn :LIW I I I I ~  rcc-t,i\ed on ~ I I  nvttrngtj from n h o ~ ~ t  55 
station#; tltix ,in(-111cice 6 rc~ports lko~rt rc~ l r l s r  Wentltcr Unrmct statlous. The 
iucrease in owlug to tllct 11l)ovitl 1)olic.y pltrn~~ed 11s this I ) o l ~ i t r t o ~ t ~ ~ ~ t  in fnrr~ishing 
inntr~~monts to the* ~ I I H I + ~ v I * ~ s .  A t  tht: l ~ r ~ n e t ~ t  ~ , I I I I U  tb11011t 70 j)itr ~ e n t  of the nttltion~ 
fi*t~m w31ic.h reportn :ire r t&cc*i~~tI  I l i b \  I* IJI'OII et~uij)))cd wit11 Wcatller llurenu inatrn- 
rno~lte. 1"orttrs 101 1 : c ~ l t l  1013,t30r~~ ~ r i  Ierl f r o ~ r ~  tlto rc.portn recoivccl, llavu boo11 forwn~.tlod 
to  Wanl~in ton on t111. 15th of t*aol~ 111ont11. A ~nonthly rcry~ort, cyolostylo, lrila I~ocn 
iss~led to t,l?o l ~ r ~ ~ ~ c ~ i p i r l  newnpnpura tl~roi~glront the Rtattb. 

D u r i ~ ~ g  the ~trosrr~t  nonoorr, wooltly vrop reporto 11avo I)tson roeeiv~d fro111 about 42 
ronnties, ant1 tho iufor~~tntioti c ~ r t t n i ~ ~ t ~ d  tltorein iw need in compiling the crop 
l~ulletine isnuecl frorn thie atatior~ on 'I'c~t.otlay of onoli wcek. Four hundred and 
e e v e ~ ~ t y  copies aro isnc~otl \vc.t:ltly, 209 of which rtrr insctetl to  the eccrotaries of local 
grangee in tho Rtate, tllia being clone i ~ t  tho retlueet of lhegrand secretary of Illinoin, 
i1nt1 the bnlauce nre tlintrib~itutl runony t8he c-orreepondonts re ort,iug to tile vnrio~ia 
Ntate weather erantor8, nud to the pl~,lci[Jibl 11uwn apern of 1j)linoin nntl 8t. Louis, 
n Thie part of tho work ia hiyhly t~pprccintctl f y  thoee intereetc.d, aucl i t  is con- 
sidered onu of the bent fi~tatnrow of tho nc.rvict,. AR grnernl thing, the reporb ore 
published in full by the rincipal newn]>rrpers of tho Selrte. 

Weather foroenst.n nntf wul-r,ing~ are telegraphc~tl to tho principal pointe in tho 
Rtate. Eiglrty-8eve11 stntiol~n are receiving reports tlnily, uxcel~t Sunday, a t  govcrro- 
ment ex cuse. 

The Ofiio and ~i8nisnippi nnd the St. Louis, Alton nut1 Hpringfleld Rnilways furnirh 
withont cxp~nee to tlie (lover!i!~~c~~t, tho force-rrntn untl wcrrlilllgn to tho wtatioue (46) 
nlong tltt.ir ren~~cctive lines. Ihuwt~ forot>ante I I I I ~  W ~ L ~ I I L I ~ H  are groutly appreciutotl 
by tho citizcne. 

INDIANA. 

(Prof. H. A. Hoston, dir~tstor, C. F. R. Wapponhann, Weather Baroan ansfntant director.) 

During the fiscd year endii~y Jnne 30, 1892, Ill d i ~  lay stations received the fore- 
onst8 by telegra 111 40 in the nlorniny rind 29 a t  n iy i t ;  ant1 the night mensa e was 
mnlled to  3 statfo; One a t a t i o ~ ~  receiyetl the roltl-wavu message only; nncf front, 
thnndemtorrn, storm warnings, and the cold-wave mraangea were sent to all dinplay 
stations by telrgreplr. 

In Jnnnarg, 1892, the nrnding of forecasts to  rnllroatl ugonta was resumed; i t  had 
been (lone for n grec~t ntlnlber of years, but aftcr the ~ ~ o v o l t y  had worn off', station 
a entn became cnrele~s in oeting the bnl1eti11s every clay, leaving old ones for dis- 
pfus, which misled tihe pnilic,  nnd this ~nctde of diaaeminntion of the forocaats wau 
~raclunllg tliscontirtued. At present the forecnste nre sent by telogra 11 to 12 depots 
of tho rittebur Chicago, Cinr-iunati and St. 1,onis ~ n i l w G ,  and to ! depots on the 
I~~diaoaprtli#, Rocutur u,d Western Railway. By b a a  o-masters of the night 
trains of the various divisions of the "Hig Foilr Bgstem, t f e  forerants on form 1086 
are sent to r5 depots, on the Cincinnati, Hamilton end Indiannpolis Railway to 4 
tlopots, on the Lnnieville, New Albany and Chic? o Railway to 9 depote, nnd on 
the 1,ako Erie nnd Western Railway to 8 depots. 1%e displaymen and svcryone eke  
with whom I spvke about it ssnured me that  the eople npprect~to tlie nlieplay snd 
the forccastn very much, oapecially where the &rboaats ere heralded b &mum 
whintlo (whitah ie being done nt 7 stations), as  the sound renohoe farther %an the 
f i n e  ran bc cl~etiug~~inbcl,  a n 1  therrfore nlauy more r p l e  living in ihe c o u n l  
hnve +,he benrflt of the sirnula, nnd watch for the time w en they usvally are eoripdd 

Htarting with the iseue of 160 wcokly cropbnlletlns nt the beginning of the season, 
I hnvo Iteon eornprllad to  incrrnno tho n ~ ~ r n l ~ c r  iennerl to 4 0 0 ,  whirl1 is tlto number 
isrrued a t  the elrd of the fiec111 Scar. 'tho Iucliann Farmer, with a circulation of 





which now roach over 330 points a t  an how sufficiently early to give value to  the 
forecastn thereon, hns elnn rontribntod to the nnme eiitl. 

This service 11~1s ~inclertakcn t,lte work of propnriug dn,tu in form of ohrtrts, tables, 
maps, and pamphlets ill~tstrat,ing the climsbic fe:~tr~rcs of' tho Stntm, an rolnted to  

reduction ant1 tho pi~tjlic health, to 1 ) ~  uoetl no a part of tho Iowa exhibit a t  
~~pl$or ld ' s  Collrrnbian F:xl)ohit,ior~. 'I 'hi~ work will nucc~narily outail a conaidernblo 
draft upon tho clericnl force of thc: officu. 

KANSAB. 

(T. B. Jsnnlnge, WonLhttr Wuroan, director.) 

This service connists of 1 contra1 otntion, 72 voluntary nt:~,t,ions, 5 regrilar stations 
of the National Hervico, 1 station of the 11. 8. Army Metlicnl Service, 20st~ations of 
the Union Pacific Railroad, 85 weather crop reportt:rs, end 16 forecast endcold-wave 
warning display stations. 

Owing to tho large increaee of dntios dovolvirig 11 on him, rocl~iiring his whole 
timu in the class room :~nd Inborntory of tho c:ollr,go, i)'rof. Lovcrwt:ll wit.l~tlrow from 
the clirectornhip of thio 8arvit:e in April Inst, and t>ho 1)ruuc:nt tlirentor r~nnn~~~nt l  chnrge. 

On April 9 the omce of tho cor~trnl ntjnt,ion vr7an nioved Irortt W:IHII~)II~II College 
into the city, thrla permitting i t  to Ijo in close tounl~ with t,l~c? prono untl frllldic l ~ n d  
giving i t  the benefit of inlrnotlinte tulogri~pli nnd mrtil feailit,ios. 

The weekly woather c:rop bnlletir~s were continnecl 111ttil Ht$~)tuln\)rr I!)  ill111 re- 
nurned April 15. They are furnihhetl tjct each IJnitetl Stetos Wonthor 1h1mn11 ntntion 
in the Htnte, each voluntary station, r~r~t l  usoh wcrrthor crop ro1)ortor of t l r i ~  ~ervioe, 
to 423 daily and week1 ~lewepn urn i l l  t.110 Rtnto, 4 of t,ho Irrrg(!nt ngrio~llt~~tral papers 
outside of tho State, I& p o s t - o f l e ~  in t t ~ e  CiLate, elloll ntllte W O ~ L ~ ~ I O I .  o(~rvir:e, antl to 
the following railroads, viz, tho Atc,l~inon, Toy)eka untl 8nntcb 1'0. the! Chiae~o,  Hook 
Island and I'ecifio; the Kanel~s City, Fort Scott ant1 Memphis ; tLo Minn~llri, Knnnaa 
and Toxae; the Minno~~ri I'eaifie, ,ant1 tho Union I'acitia. 

In  conneutiotl with the wt:ekly biillntin a weekly rnin ohnrt is ins~~etl nhowing tho 
clistribntion ofruin over the Ktat,e t111ring tbc! rjreoetling wcok, nnct is 1)nwutl on tJhe name 
report8 that are usedin canrpilir~g tho b ~ i l l c t ~ ~ l .  'I'lrrt!e I11111tlrt!t1 col)ion of thin chert 
nre nlilliogre hod and sent to tho Stetan odnc:~t,ionnl i ~ ~ a t ~ i t n t ~ i o ~ ~ o ,  61 Ittrgc! unmber of 

ost-offlros t?Irt?o high scl~ooln, t l ~ o l ~ ~ t l ~ l i o l i l ~ r : ~ r i e n ,  tLt5 St~~tt~no~:iutirn-~~.gTieiltural, 
lintoricel, horticllltnral, etc., aol~nt~y icgricnltnrnl nosonir~tionn, all11 t l ~ e  ol)norvc:rs. 

The n~onthly I~nlletirrn nro print,otl by t,l~t, St,r~tc: I$o:~rfl of Agricl~l t~~ro,  8,000 
copies Iming rint,etl eerh ~ n o r ~ t h  for gf!irt!~.nl d i ~ t ' r i l ) ~ r t ~ i o ~ ~ .  Owing t)o u IUW ~~nnned 
by the lant l&inlatere rucluirir~g all Stub, prii~ling to Ijrr  n~rlln~i+,tr~l to e 1,o:trtl on 
printing for npproval beforu i l ~ r ~ ~ r r i r t g  tllu expenno, thin frirti~ro of tltr work 11no been 
serio~iely, though~~nintentionnlly, l~r~rttporecl by trluc-h deli~y in gotting t,ht? 111ont~l11y 
dntu into the haucls of the public antl thcrel)y t e ~ ~ d i r ~ g  to clisaonrege a fun of tlio 
volnntary oljservers. 

A monthly rain chnrt in innrletl with the 1111IIetin, by (lid of the rnilliograph, nnd 
300 copies dintribrited on n pl:m niniilrrr tn, that of t l ~ o  wockly odition. 

In eounection with the n ~ o ~ ~ t h l y  rniu c:hart,n irm inn~~t!tl 80 rha,rtrt ol~owing the clo- 
partlrre from the nor~nnl tutnj~brat~~re and 50 nhowing tlepnrt~ire front the 11ort11a1 
reir~fall for the mouth, brnetl on rocorcln uxtulldilig Srot~~ nix to forty yortra. 'I'lteso, 
being prepared for stl~dy, are insnod in a.lit~~itotl qi~nr~t i ty  nntl nt?nt to nrutoorological 
investigetors, and a fuw soientitie inntitc~tiortn intrrc:ntt:tl in tltin li1113 of study. 

Meteorological and climatic clatjt~ huve boen co~npilecl by this omce, a t  various 
times, for the &ate Hourtl of Agrio~iltnre, the Sttbt,e Ilort,iciilt,~~rnl Bociety, oort~e of 
$he railroads, anti occasionally for r,ewnpupcrrn, wltil(9 eacl~ B I I ~ I I I I I I I  reqnents come 
froni Inany of our largest aattlo-ownurn for ir~ibror:rtio~i covoring the prorc3cli11g season, 
to  enable them to docide where to winter the cettlo, a t  homo or in nollie other part 
of the Htste. 

Tho ] ) resc~~t  director  hi^ be fin the study of two important s~~l!jf!ct,~--hot winds 
aud thu relati011 of rainfall in gana:ts to areun of low prennure. 'I'he daily details of 
the titate service, braother with those necennarily clevolviltg I I ~ ~ I I  hi111 in its con- 
~ l o c t i o ~ ~  with thaNatione1 Bmviec, permit of but dew progreHo, yet much encourtlge- 
mc:nt is had from tho propesa alrently inntle. 

It is here de~irod to acklowlod the vril~~able r~aoistr~nce afforded this service dur- 
ing the year by the Chief of the kV enther Ilr~rean, without which its measure of ruo- 
cess would have been reduced to a n ~ i ~ ~ i r ~ ~ u m .  

KENTUCKY. 
(Frank Iturko. Wuathor Hurenu, dlrmbr.) 

Until the early part of Augnot Inat, the Ker~tnckg weather nerviee wan nperafdd 
~inder  the  annpicen of the Polytec.hiiio Rooiety of IAoniavillo. 1111ring the latter part 
of that  mouth, owing to lack of 1)iopt.r n11p11ort 1)) t11:~t I~ody, it  \vns tru11nhrrei1 to 



tho ohnrgo of tho ol~bcr\cr nt T.o~~~nv~lltr,  : I I I I ~  Irnn irmninod u1111cr hisdiroction to 
dete. 

?'lie oxl>nusion of tho ~orvico an11 tho IL ~pmrintion of its bonoflts by tho nblio 
during tho pnnt ycnr hnvo allown it in;trlcrA :IIIII nlnnt onco~~rnqing inrrenso. Tt hn8 
]low paencd I~trjoucl tho tentative pcriotl o f  itn osistonro and 18 rnl~itlly aoclniring a 
a~ibstctntinl footing among tllu rorogoizcvl ~ ) l ~ l ~ l i c ~  in~titutions of the Stato. Thong11 
tho utteinpt 111nc1o two ytaurn nine-e to ncbc,nro I t~g~nI~~t , ivr  nnp )art for it mot with fail. 
uru, tliaru in ovltry reanon to brliove t111bt IL nrrr~nd l)lenentatlon of n bill provi~ling Cor 
its runintonanro would bo snorewfi~l. 'rho witlo tlinaon~i~~stion of its ] ) n l ~ l i i ~ ~ t i o ~ ~ n  
throughollt tho State, tho interest rn~lnifcwtc*tl in it 11y tho pwnn, uncl the tlinl~lup of 
weather forocnnt nigl~nls in mont of tllo in~l~ortnnb townn, have nrcomplinl~ed n1ne11 in 
tho way of u ~ l ~ ~ ( * n t i i ~ ~  t11t~ 11001110 to i t n  pnrl~osen 111111 bonolits. 'l.hat therein a Irrgrly 
increa~etl interctst in i t  is uvi~~c*ed by t l ~ e  ( -o~t~ l ) :~~nt ivo  cannu wit11 which oh~ervera rlntl 
crop corrrspo~~tlo~~tn cnn now I I I ~  ol~tr~inc.tl, whirh work w n ~  forn~erly attnnrlotl with 
tho grc.utc,st difficnlty. T l ~ o  ontlook for tho norviro is brighter now than nt any other 
p i 0 4  in itn I ~ i ~ t o r y ,  and, dtrepittr ti113 ninny ~lrewbil~~kn in~tidcrnt to its progrosrrio thin 

tato, it hns :ttlv:rncccl to u 1onitin11 I I ~  rec~ognisc~tl ~ranfnlne~s, and wit11 propor NIIP- 
port by the gentm%l aaaomb\y of tho Strbte, will compare favnrnbiy with any other 
einiilsr o rgn~~~za t ion  in the c-onntry. 

The n~~rnbor  of for~cnat taleqramn sent out ilaily a t  present is 40, a Inrger nnio- 
ber that1 nt any other time nince the orgnniznt~on of the ~ervice. T h e ~ e  figt~rc*n, 
l~owever, tlo not by any mtranR reprennnt tho ttxtunt of tho actnal dinplays mildo in 
tho State, as nbont a third of tlte plncon to M hirh tho telegrams are 6ent serve as 
snbcenturs of distribntion, from whic.l~ t h y  nrn distril~nt~nd in vnriol~s ways 
t l ~ r o ~ ~ g h o n t  tho oontigllo~~n cr~nntry without trspcrnno to t l ~ o  ( lovorn~~~ont .  'I'lle telo- 
phone is ~ ~ t i l i ~ o c l  oxtc~i~nivc~ly for t l ~ i ~  pnrpona in t l ~ o  intorior ~ O W I I R ,  I I I I ~  the whietlu 
nyntorn in rnpitlly clrrlniri~~ r 11ol111lnr1 ty I I I  ~)lnrrn whore tho fnrilitics for its nae 
exiat. I t  i~ to 1113 rrgrct trtl t\~ltt t111r t (+l~ 'grnpl~i~ '  ny~tnt i~ of the Slate I# eo ioron~plt~te, 
an fieynt.nt canoe hnvo nrin~n of 1111~1-trn WIICT(~  1110 wnrniugn were grently tlenirntl 11y 
tho pooplo, but whic-11, owing to IIII-k of pro Inr rontinn~~ication, or to oxrrsnlvo 
" o t ~ ~ e r  l i t ~ ~ . n ~  toll#, t ~ ~ o  ponni~)i~it y of R ~ I I I ~ ~ I I ~  tlleln mnR prt1clu1led. '1'11e Irattlcrronn 
npplicntions for, or i ~ t ~ l n l r i ~ s  rttl~tivo thurttto, 1111t1 the willingnc~ns of nlont rliel~lny- 
moll to i r~rur  tho oxgo~~no of prlrrhnning tlrtgn for tho clinl~ltbv of si nnln, give nu~plo 
evidence of tho inore~i~iitg ~~opnlnri t~y uf tllin brnnch of tho n o 4  of the narvico. 
EKorta have been nlntlo, fron~ tlmo to ti~nn, to in(-rc-nao the tliatril~ntioi~ of wc~rninge 
through the mails, I!nt it, hna I~ern in1 )r~~c*ticnl)lo to (lo so, exoopt to n li~rritecl erttrl~t 
from thia oentwr. rhin in  I I I I I I  InIlinly to ~ I I R  I I ~ I ' ~  of clt+p~,rting train8 nt nni tn~)~u 
hol~re and the infr~cln~rnt N ~ , I I ~ I R  mudo 11y thorn w11tc.h n ~ i  h t  be nvnilablo for tho 
delivery of foreoanto. Tl112re are, Ilcrwtrv~tr, tb  nnr1111er of fieplnya ~nr&do bg pornona 
who obtnin the forornnt front the ~nornitrg p~~pora,  notably along tho line of the 
Loaisvillt, Southc>rn Hailroncl. 

Tho front-wnrnin~ aynten~ of Kentucky is perhaps the n~ont higl~lv develo led in 
the ronntry. ~ ~ t ~ ~ o n g i ~  the wnsti~er ro~~~l i t iona  of the past autuml~ tl;~i not ndlnit of 
the beet ~l~ilixetion 01' tlltrne wnrning?, tllo knowlotlge of the oomii i~ of a tlangeroun 
frost sonld l~rrvo be011 ~ ~ r o n r l ~ t l y  rerc~~vc~tl by st l s ~ u t  2GO porsonn, nnt1 l ~ y  t h r n ~  din- 
tribatod t l~rongho~it  t l~oir  rercp~c,tivn tlintrirts. 'I'ho managor of the Newport Nevs 
and Minsisnippi Vullny It~~ilro~tcl, an11 t,110 111anng15r of the Wontorn IJnion offloe hore 
have rsnclrrtrcl vulnnb\o liitl in the porforting of this syntom. 'I'ho IAo~~inville Tolrnrro 
Honrcl of l'rntie has nsaintc~il in.the work by tho ~ n b s o r i p t i o ~ ~  of f i~n~ln  for the pnr- 
chaw of front-wnrning flags and iu ~orur ing  reliable tlispl~~ymnt~ it1 a11 parts of tho 
tobarro dintrirts of the Rtnttr. A ninglo front warning sotit ant a t  a rriticml time mny 
result in immnannrc~l~le bonollt to tol~arro-growecs, bnt grt~bt rare n l ~ o ~ ~ l t l  bo 0 x 0 ~ -  
olaed i s  tho phreseology of the tologrnrns, ant1 a alrnr distinction ~naclo betwt3on tho 
r d i o t i o n s  of light allti heavy froate, at3 the cllttillg of tho orop while partially grern 
a more in jnr io~~s  to  it  tjhnn nro the effortn of a light front. 

There ore Isaned weekly a t  t1he prcacnt time 500 oopios of tho orop bnlletin. Thin 
inolucles many nent o~~tn ido  the Statn, ant1 rnpresnata nearly donble the i r u ~ r ~ l ~ e r  
issued last SeaRon. 'I'hn report in con1 ~ilnil from the wenkly atatomontn ot' al)ont YOO 
correspondents di~bributod tltrcrl~glt r,\l the kgrirl~ltt~rel eonntlen of t,hu Htnte. Ite 
public-ation in nonrly all of the lrrinoipal I I B W ~ ~ ~ J I R C N  of the s tat0 R O O I I ~ B R  for it  a 
wide oircnlntion, which in conetentl inrrnnning. 1'110 nddition of the rnii~full ohnrt 
to  the bt~lltrtin hns greatly nnhancei its vtri~ie ant1 ha8 excited mucth intorest ancl 
favorable oonrment. Tho reports are osperinlly vnluable dnriug that portion of tho 
season whilo tobacco in maturing, nnd they are eagerly read by spooulators and 
others interested in that orop. I t  in intendod to mako tho condition of this impor- 
tant  staple a special fustnro of tho report8, and to that end tho n11n1bt.r of oorre- 
8 ondents in tho tobacco-growing counties is now I)oinyt largely inoreased. With 
tge completion of tho nrrnnyalnu11tt3 now in progreaa, very complete roporta r i l l  be 
reaeived fiom every tobaroo clistrict of the Atnte. It is in oontom lation to issue, a t  
regular intervalr during the re~nainder of the seasun, s apeoial d a e c o  bulletin. It - - 
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is t h o ~ ~ g l ~ t  that, t l~ r ro  in  n ricrtl titr ~ 1 1 ~ 1 1  n ~ ) n l ~ l i t ~ ~ ~ t i o n  nntl tlrnt i t  mill ~nec t  with tl~ct 
approbntion of eteryorre ~trtcrcntc~tl in tlrt, csrolt. 

At t l ~ e  oontn~rncc~ntrnt of tho yrnr tllrre ~vert* 18 ntrctions in opcrntion from wl~iclr 
meteorologic*:~l rcl)ortn wrro rrr-c.ivt~t1. h'tt~tt, of tl~c,nc wtSlo clieeontin~~c~cl wholly, bnt 
f ron~ ac.vc.r:rl of tlro~n f1111 r(.ltortn wrrcr trot rt.c~ivc.tl. A t  the. , r cne~~t  timo t11c.r~ nro 
32 stations making trill rrltortn I L I I ~  I:+ rrlinfi~ll ntntionn. 'VIte work of irr(*rcnning 
tho nnmber c~f tlltaut. ntrrtit~~rn I U  ncec.rHn:tt 11)  nlttw, :tq lty p n ~ t  ra11orit.ncc. i t  llns \teen 
fotind thnt scnrroly nrom tl1:~11 11:qlf of th(180 WIIO 8ifinif:y thrir willingnono to nndor- 
taka tlto work S~tltill fllcir I)rolrllntbn. ( ' ~ I I H ~ V J I I ~ ~ I I ~ ~ J  ~i t ' r r t  V I I I H  hns I~ot~n oxorrisetl ill 
the eelectiou of oborrvcr~, nnd ns $6 rrnnlt I I P : I I ~ ~  1111 011 tho I I I C H I L I I ~  lint I~nvo ~trovetl 
t o  be ron~potent t~nd  reliattle. The. ntrrcttlrra ~tlnccel npolt this work bv the innde- 
qnate nnltply of i t ~ n t r t ~ m c ~ ~ ~ t n  nv:r~lnltltr for insnu llrrs p r c \ c ~ ~ t r t l  e larger iucrtwao 
than thnt exhiltitetl. 'I'hirlron ~tnt~orrn wcro, I~owrver, 811111)lirtl with rnin gnnge" 
purchnbetl Ity f1111du rninetl t l~rolrpl~ unl~ilrr~ptron nrnong thv tol~ncro doalerrr of ~Ao~iie-  
ville, nnd the observers thereat will ~rlccko t ( b r r r p ~ r ~ t t ~ ~ r e  and other observations ne 
soon 11s the nclc.rnnnry i n ~ t r ~ t n ~ r n t n  rnn bt. inwnctl to  thorn. 

It is hortctl thnt d n r i n ~  tho prenrnt yonr non~e ~nethotl trill be tlevisocl to norom- 
flish ttre p i ~ ~ t i n g  of the 1)111t111~r~tionn of the nervire, nn(l tllt~rc,l) sibvo the vnnt 
nbor a~rta~lrcl by tho prenent t l r ~ ~ ~ l r t ~ r ~ t i r ~ ~  proreus, the resnlts of w%ich a t  t l ~ o  Iteat 

are vrry ansntisfac-tory. l'hie mity Ilo tlorlo throngh the roiiporation of tho State 
Uosrd of Agricultnre, but that orgnni~ntion han nt prrnrnt no fnnds available for 
sue11 purl)oa,. 

A fleltl for work for the snrviro i l l  t l~ia  Htnto ~ r l r i r l ~  wotiltl doubtless be most pro- 
liAo of good reonltn at111 pr:~(>tic:~I lt(~nt*(itw is t11o ntndy of t11t5 rlintntic inlitlenct.s 
affecting tho growth of toltrtct~o, alric.11 i n  Ity iiu. tho ntont i~nportnnt crop rninod in 
the Htate. N o  plnnt is ~~erlrrr t~ rnolr, krt.rrly wnnrt.l)tiltle to  noil nntl wenthrr cuoncli- 
tione, nnd n knowletlgw of t i e  infinr~~cr~n to w l r i c ~ ~  i t  is sr~~!joct W I J U ~ ~  lnOTf3 t ~ ~ a n  
r o p y  the renearcsl~ recitlirerl. 

Another nratter wlnrh nrigllt 110 e~rtbrnrcd within tho nrnlte of the work of the 
dtnte weather aarvico in tho invrstigntion of loc~rrl clirnntic~ pec~~linrities. Thero 
nre many well-nt~thentirntetl cmnHrs i l l  the Htrtto of cnrr~pnrrrtiruly amctll areas wl~ i ( ' l~  
show marketlly diRercnt rlirrrntic featttrcv from tlioir onvironrnents. Rxc-tsseive or 
deficient preripitntion the ~.elntive frec]ctencg and chnrnrtrr of fronts, light or kill- 
ing, are snbjects wlrich n ~ i g l ~ t  1te rorlnitlercc~ in thin aonnertion. [ t  is within the 
y o r  of a ~011-e(p1ippct1 weutlter Herbice to throw n ~ n c l ~  l ig l~ t  npou these nntl 

indred matters, nrrd it is hol)ecl t l ~ n t  r r t  nn early tiny norno ntte~npt nlay 110 pounil)ls 
toward the :~cwonrplishmont of tlrcaqr t.r~tls. I t  is n mntter for eorrgmt~tlntion thnt a t  
last ita e8brts are n ~ e e t i r l ~  wit11 tht- t.~~rotirngc.t~rol~t nntl rrpproeiirtion of thoso 
who tlerive tho grc2atest beirefit, ti-onr itn work. Itn ti~rthnr extenaio~l irr now bot e 
rntrtter of HCBIIH fi)r tllr ~TI I JHI I I I I I I I :L~  ion of thcr entls in view, ancl thero is srarcc.ly 
room to question the wil1i11gn1.s~ of the next general aa8entbl~ of tho State to  yro- 
v ~ d e  them. 

LOIJIHIANA. 

(George Z. Hllnt, Wentiler Burosn. tllrwtor.) 

The year rloacn with 49 r~rtibe ntntions, rentloring regnlar weokly and montl~ly 
reports; of tl~ese 31 ere ntrit*tly voluntrtry, the ren~aintlur being cotton rugion, 
river, nnd 8x1 nr ant1 rice obaorvers, who, 111 addition to their regular work, coiilr- 
erate in the tftnte work, a n ~ l  their reportn for~n e part of the Btatepnblicationu. 

The eueroun action of tilo Chief of the Weather Bnreau in extending t11e scope 
coveref by tho G o v e r n ~ t ~ ~ n t  forernutn, snd fnrniehlng prepaid weather and tompera- 
ture nlensagen to partier intrrewtetl, meet8 with high appreciation in this Steto, nn is 
tastifiecl by tho ikct thnt there art, now 30 ntationn rereiving the forecasts clafly 
by telctgraplr. Mriny of tl~ewe ntntions wuro ft~rnishocl flags by the Uovornment, by 
means of whirl1 they tlisplny the fnreeastn on flngntnffk which the have erected; 
o then  have provided thetrtwelves wit11 flags a t  their own expense, whife therenlainder 
give t l ~ o  Sorecastn publicity by rrroilns of bolleti~rs which are poetad conspic.~iously 
at post-offlrco andother places of general reaort. In  addition to tho above, tl~ctre ere 
21 oints nrc.eseiblo a t  an canrly hour by the morning trains from New Orlunne, 
whLh recsi%e tho forecnntw Iry mnil. 

The ontablisl~~nrnt of 7 stntions in the ntr rnr and rice region of this dtnte wan 
brought about ~nttinly in my onpnoity nr, kirector, and mveral of tho appointed 
observers were soloctc.cl Pronr tho old voluntnry corps. Tl~eue atnttone are: Haton 
Rouge, l)ot~altlaonville, F'mnklin, lrnke Chnrlen, Opelousan, HRYIIO, and Hcl~riever. 
Arld~tfonal stations were nlltl~nt iz(.tl nt Cnvingtou and point-&.is- ache, but they 
have not yet been placed in working ortlor, owing to o questiolr of telegrnphic o m -  
munieation t i t  the ono plnre nntl tilo inaltility to  eeotlre a rontpetont pernon to aesllmu 
the duties a t  the other. Tho ropc~rta frorn tl~ese stntionn nro rtllned additionn t o  the 
rneteorologienl records of the Htate, ns they come from hstricts devoted especially 
t o  the oultivntiou of ellgar and rice. 



WEATEIEIt BUREAU. 

Tho pnynlnrity of tlra mookly woatl~or t3rop 1111lletin c o n t i ~ ~ ~ ~ o s  n~~diminisl~otl,  wi~ilo 
it8 t~~rcnlntion h n ~  in(*rci~nod to over 200 OOIIICA. 111 ncldition to itq pri\ ute tlintribn- 
tion, wl~ic-h 18 llirgo, i t  roaches every nownpnper in the Ntate, and ie rep~vdncetl 
genarnlly in their c~o1111nnn. 

AH in 11rnvio118 yonre, tho pnblicntio~~e of t l ~ n  Stnto ~crvico l~avo boun pro nrocl &nil 
dietribotocl uv i t l~o~~t  ront to tho Gorornmont. I t  11na do cndrtl upon tho nfvertiainy 
pntmnagu of the Wurfl~tlr lonrnal and n montl~ly on%aoription of $12 given by 
the comn~orc.inl hodion of thie city for itn nu1~11ort. Tho amo~lnts roceived in t h ~ u  
~nauner hnvo s~imcocl to tlefrny all exl~euwc~n, giviug a gratnitona distribution of 
moteorologiral dute p~~blinhotl iu tlre Jo~irnnl to roprreentntive oitirens 111 all por- 
tione of the Btate, and to ?any oreons in atijoining States whoeo reclnests for the 
pspor have lteon granted. C'ho &rector hrtu nll nlonx lratl in oontorn~lntion tho plnn 
of p l n t ~ i ~ ~ y  tho Btiite eurvice on a p o r t n ~ i n ~ ~ ~ t  brtnin Ily mows ot'lngislitivn ennotment 
wherobs sntticiont ~ ' I I I I ~ H  woulcl be ul~proprintocl to rt\nclor it  intlopontlcot of both 
l ~ e t i o n d  and privato nitl, and a t  tho stinr;time nclmit of a more oonipletu nnd nutie- 
ftictory publiontion of tho metorologicnl dntn oonrplird ut the obnerviug ntntions. In 
this n~ntter 110 n~ovucl slowly anel ct~c~tionaly, not fi~rgettlng tho fuct tliet eovernlpro- 
vionw etiortn in t l ~ n t  tlircction had started out wit11 every protniso of nucoeas, only to 
n~eot  wit11 ro~nplt.te fni l~~ru.  In  sounding the at.ntiments of the people, 110 fonnd 
una~~imoun approvnl of Ilia plaun; the repreaentativo men of the c ~ t y  and conn$ry 
gave their hearty indorst~n~ent, rind the lestlin tlnilicn of tho Btate dint~umed thu 
nrntter in t l~eir  etfitoriul eolunr~~n, llrging tltnt t fu  propocrotl bill 11. nlndn n law. 

Copioe of them editorinls were forwardrd to the chiof offloo from time to time us 
the uppoered. Enoouraged by thin hcnrty support, the dirortor framed a bill tow-  
tabfieh a Btnto weather 00rvire fin tho Sttlte of I*~uiHilhlla. ooiiporatiag wit11 tlro 
IJnited Staten Wenther Rnronu, for tlro collection ant1 dinne~ninntion of crop ntatin- 
tics anti meteorological data, w11irl1 w1r8 introd~lcotl ill tho leginli~ttlro 11y tho Ho~r. 8. 
J. Kohlmnn. 

'I'he \)ill wns conni~loreil favornbly by tho appointotl co~nmittc\oa in I1ot11 hon~on, 
but the director now lelwnn that actiou on i t  hnn bvon intlofl~~itely postpon(~1, ieav- 
ing its fntonn nncertninty. I t  is hardly probnblo thnt tho bill will ~ R R * ,  tl~tf main 
obst~wle whit-11 i~ow, and has in the past, prove~~tocl itn bero~nirrg alaw bwitrg tho lack 
of fnutln in the State trenn~~ry. 

In the cavent of tho bi lnre  of t l ~ o  bill to bocomoti law, tl~onorvice will, of conrae, 
contiuno nn nt proeent; nntl while tlto work on11 not 110 contluc~ta~l on ne liig11 n plvno 
nn tho mocleet ambition of tho cliroctor ruiyht tlunirc~, it will, wit11 tho nnpport of'tbo 
vo l~~nta ry  observers, rout,in~te to be a powor for gootl to tho coln~neroiul nndagricul- 
tural inturuets of Louiniaus. 

MARYIiAND. 
(Dr .  William 8. Clark, clirectur; 1)r. C.  1'. Cloak, FVuntltor l)~%rrnt~, axslatant direotor.) 

Forty plncon in Marylnnti eud Dolnwnro aro e~lppllod with wontl~or forecasts en8 
spocial wnr~rings. Of theso 20 rcroivo tho~n  Ily telttgrnlth rtt Government expense, 23 
giving tho foreoeste to  the public by tnenneof tfagn, 2 giviux t11on1 by nreans ot whistle 
eigusln nntl 3 atetionn displaying the front nnil cold-wavo 1i:bgn only. Fonr of tho 
remainIng12stations orpersonerecoivotl~oforecantn by nrnil, tlru otlrer 8 by telo hons. 

The benotit8 from the forecnqta lrnvo haen sokuowletl ed in many cases, nacfthoro 
hsa been but ono Inetnnce d n r i ~ ~ g  tho year of teleyrnms%eieg clincontin~~ed fur wrrut 
of interoat in tho forecs~to. 'I'ho int-rousing intoroat in the forocnnts i n  a11ow11 by the 
nnmoroue nl~l~lications for t8hurn rtrcoived both from Msryl~bnd n t~d  1)ulawnre. 

U to  JIIIIU 14 tho i~n11o of tho Wookly WoltthOr C:ro11 HlllIt)till llad 11vlrl'agoi( 1.500 
copi%, thore having betrrt s grwlaal incronso from NX) to  noarly 2,W). 'I'ho exponne 
of ru lar e a, weekly oclition b n i n ~  grcrntor thnn t l ~ o  nizo of the 11rint~ing fnntl wnr- 
1nntoc1, pont-offlro~ of the Htntje w n n  atrirknn ton1 t l ~ o  I i ~ t ,  n n l  r o ~ ~ n n t ~ ~ ~ e ~ r t l y  
the weokly oclitiou has 11oon rndueotl to 8 0 .  8int.o tho ol~nnqn in the tlay of  tuni in 
tho l ~ n l l o t ~ n  from llutnnlny to Tanntlny, it  lma l ren  yrinted woekly, i11111rrt or in fulf 
by severnl #tat0 papnra, oh tlrnt i t  io given a wid,) c rc-ollbtion. 

Tho at,te~ltion given the bnllet,in l,y tho ~ftrwu npnrn i~ ~ o r h ~ b p s  tho hont ovitlence 
of itx pop111nrit.v nntl v~ lno ,  hut lot4Mrn rarrivoc~frnm mnny fnrwor~ give cllrect~rnof 
of itn unofnlntmn. ' I ' l ~ m ~ ~ g h  the mndinn~ of t l ~ o  bnllotin, fidrlnern nru 01tnb1ocl to I I I H ~ ~ .  
trite n rlosor C O ~ I I I L ~ ~ R O I I  of thoir own oropu nild noi l~ with t h ~ a o  in otl~ur ~oe t~ io~m,  
and to doterrnine l~otter the vnlne of tho proclaot. I t  also croston nn c~clrlitionrl iutur- 
eet in fnr~ning, sncl opona tho way to improvomoi~t in agric~iltoro nntl tile enlighten- 
nlent of the fnrmer. The number of oorros ondonta ia now 64, nntlisinrrensinp. 

Month reports wcro insnod until ~ o v o m l e r ,  1891, wl~on, f'ronr tho lark of inncla, 
pnhlicat%n ~ v w  temporarily snspondod. Hon~vor ,  a bill appmpri~rtlng d'd,tWO an- 
nurrlly fbr tho ~nnint~onnnc'e of s Htnte wonther service WM plwrnocl hy the legislntr~ro 
ofbiar. la~td, slit1 uigrlutl by the governor with the undoretsndlng that  but $1,000 
s U u &  ~ h o u t d  bu nseJ. 
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Considerable trouble wm e~lao~~nterei l  in the devi~illg of 11lann for the pnblication 
of con~plete and prcsentnhle report8 co~nn~t : r~~~rr r~ble  with the nmall balunceavailable 
for printing. I"il~cilly i t  wan clei*itlecl to 1~t.giu rb newr nories of reports with the April 
n~~rnber ,  a ~ i d  to  inrl~~cln in this rcl)ort n H I I I I I I I I : ~ ~ ~  nf tho four rnouthn from December, 
1891, to March, 1892 inclnnive. Thi8 WUH tlonr, tint1 thc ediIiion nnn~herotl 2,00(). The 
report fbr the lrioutil of Msy, ctlnont year, hnn xlno bee11 isn~letl, aud thnt for June 
will scmn follow. A neatly 1:11grnvo11 ~ I I L ~ I ,  in 4-olorn, exhibiting the n~onthly dintril~n- 
tion of rainfrlll ant1 morrthly i~otlierlrl~ i~ int41~~tlctl in t h ~  report. Thin publication 
has been well recwived. 

There are now in operation 19volnrltury n~t~tt~orolopiwl stntione, and of these 9 hnvo 
been ~Ntabli~lled 1111riug tbtc tiscal yo:lr entling , J I I I I O  YO, 1892. b'ive ststionn have 
been dincontin~led during the year. With a t r u ~ ~ ~ ~ ) o r t x t i o ~ ~  fundfnr IIHO i l l  establiuh- 
iny ant1 inspecting strbtiolls, rnuoh hotter resllltw collltl be ncoomplishetl iu tho secur- 
ing of competent ant1 relir~l~lc: olwerverw ant1 in the g ~ v i n g  of net-ensary and in~portant 
instruction relative to the proper un:rge of instrnmente and the correct method of 
preparing meteorological form. 

Owing to the faillire ot the State Iegisli~t~lro of I~!IO:LIIII 1H!fl to npprol)ri:&te moans 
whereby thi. Htatn ~ervico i ~ ~ u l d  bo maiutained, and ill o~tlur t o ~ i ' o ~ ~ o ~ r ~ ~ / r t r  ill the ex- 
panne of ktwping I I ~  t,ho work of the service, the stntion a t  IAan8i!i~ WBH t l in ( :o~~t , in~~~d 
dnly 31, 1891, a1111 ro~noved to Llotroit Augast 15, where the work has eiuce boon 
carried on. 

The work of the 8~rvii.n hnu been the ental~liwhrr~ent of voluntary oLsc~rvors' ntationn 
t h r o n g l ~ o ~ ~ t  tho Ht:~to ant1 to collec+t the 1'1-ports of N I I C ~ I  v o l l ~ n t ~ r y  ob~erveru for 111111- 
lieation each month. Tl~ore hns tilwo 11ut:n pt~blinht~tl in c~or~rrnt~tion with the HIIIII- 
mary of each report c.11arts uhowing the rainftill 81111 t e ~ n p o r a t ~ ~ r o  f i ~ r  0ae11 U I O I I ~ ~ I .  
Thene charts #how graphiaally tho tcmporatnre contlitions and clistrib~ition of ruiu 
t h r o ~ ~ g h o a t  tht. Htate. 

There are 54 utations receiving Sorooash ant1 coIt1-ur~ve warning8 by tole h o ~ ~ o ,  
and 32 11 telegraph a t  ~overnmsnt, expt.nne. o f  tht.xl: 86 Nt~ti0118, (13 nre (linlbyayirlg 
flags an(r3 sonntl whintlo ~ignaln. 

There nre 32 stations on thtr line of the Ijrtroit, (;lral~d II~bven and Milwaltkeo 
Railway, which rocoive tho p. m. fi~n.c-r~stw throng11 tho s~~perintf lnt l~~ti t  of this rail- 
way by trlegra h over itn linen free of t ~ t  to the (lovernnic.nt. Thono forecasts 
are u ~ e d  for ~IIIlYetin pnrposen, framon having been snpplied a t  Uovurnmont oxpenau 
in which the mrssagrs are pont~d  npon receipt. 

Rollway train signal8 are carried lipon R ~ V A T I  of the railroacls in ttre State, s8 fol- 
lows: Detroit, (frand Haven and Milwa~~ken Railway (:hieagoand Grand Trnnk Rail- 
wav; lJort Huron I)ivinion, Orantl Trnnk ICr~ilwr~y; klc-hignr~ Central ltailwt~y, Chi- 
cago an11 West M~cliigan Railwny, Ornntl ILnpitlw r~ntl 1111liana Itailway, and Yontiac, 
Oxford nrrtl Port Anntin Rnflway. 7'110 fort~rnntn in gctueral havegiven excellent sat- 
infaction t h r o ~ ~ g l ~ o r ~ t  the Stattr, bnd rnany favoral~lo corrlmentr have been received at 
thiu offl(3e nu to the corrc~ctneas of nnrne. 

The nverage IRRUO of the Weekly Weather (!rap I l~~l lc t in  frorr~ this offlce is 366. 
Tllis featnro of the work in this State in fiint I)t+ovruirig popular and of great inter- 

est, more partir~~lrtrlg nnlong t110 t ; ~ r ~ ~ ~ i n g i - o n ~ m ~ ~ i l i t y ,  asis evinced by many in Lheir 
willin new a t  nll tirurn to coi;pernto rir~tl oxtt311cl the area of c irc~~lat ivn of the bulle- 
tin. 'fogether with the bnllotin i sn~~ed  every "unnclicy is a chzirt showing the din- 
tribi~tion of rriinfi~ll tlnri~lg tho week and t l rpar t~~rn  of Ic~~nl~srntnro fro111 tho norn~nl. 
Thc?rc. nro a t  ~lrc.nttr~t $11 rrop rtrrrc~n~onileutn reporting to  t,hin ottlco weekly. 

Kclativu to tho t ~ l ~ t n ~ ~ e  of tlato of ~nnno of the bnlletin Scorn Batnrtlay to Tuesday, 
I won111 ntato thibt 1111t1t~r thtr oltl 111an the Miol~igrrn Farrner, with lnrgo cirenla- 
tion anlonK the rb~r icv~l t~~ra l  c1iatrii8t~ of the Htntn, pnblishett the I~nlletin in fnll, with 
t11o rainfall chert; 11nt o\villg to t t ~ e  facb that them ~ ~ ~ r b l i c a t i o n ~ l a y  wan Friday, elid 
nrost of tho rc.ports closc.tl Hntnrtlay, the weokly b~illetin zrnrl chart, was discoutin~letl 
on ncronnt of t t~t t  infirrrnnt ion not I~eing available for p~lblic,ation. This w;Ln a net loss 
of nc>arly 20,000 cirt*ulstion i l l  the Htnte. 

Theru arc. 4,o(M) ~nont l~ ly  nlzlnrnary of reports of vol~rr~tary obscrvors publ~shed in 
thin Htnto 11y tho nncnrc!trtr of'atnto a t  Lsnaing, of which 260 are sent out f ro~n thi* 
offloe, the buluntoo beillg t6ntriblited by the secretary of state. 

l'hr~ro urc- in opt~rntio~l in tllo Htate 102 volnutnry ol~nervern' stations. Dnring the 
past yenr 9 new nintions have been entabiinhecl ant1 11 rlinc~ontinnetl. C'onsldering 
the work of the observela 1)eingentirely voluntarv. rent rredit indue them fortheir 
faithfolnenn and tho onre and wcuracy with which Aeir  reconl. aro kept. 



WEATHER BUREAU. 

MINNESOTA. 

(J. 11. normon. Weather llttrenu, cllreotor.) 

m a n  tho proeont tlirector took clrar e of t l ~ e  norvico, A~ig~int 5,1891, tho cro corre- 
e orrdentn ttnrnhortwl 40, voluntary otfarrvern 18, rog111ar obsurvorn of the Jurcther 
&rean 5, autl disl~l~ry ntntionn 16. The yoliry outlined by the provioan clireotorn 
hoe bee11 c~ontiuuotl, smil the progra~nive policy of tho (:hiaP of tlro Weather IInreau 
has heon p~~rsuotl,  cuid nt the prt*nent tirno the crop corron oncle~~ta numbor 142, voj- 
untnry ol)nervern 40, din lay stations 00, aud tho regnlnr ~beathnr R~i rna i~  stationsfi. 

Tho Wn~~tht.r Crop ~liyletin co~itinnes to Lo the Irlniling feuturn of the service, and 
ovory etbr t  in mt~clu to give it  tho widest l)oauil~lo c~irculstiou both through the mail 
arrtl pnl~lirntion by tliu pronu, it be in~f , ,  rintncl on '1'11cntlav aucl urailed thnt night 
to  300 ~rddrnnne~, n~ontl,v 111 t l~in St,nto. ?ht.ro in nlao I ) ~ ~ b l i n h ~ d  a 1,111Ietin oont~linii~ 
tho report in tletnil froin trnch rnrreapo~irlont, IL ge~teral mmmnrg of onnditione an! 
prtrcipitstiou chnrt, grcbplric~nlly drawn. 'I'ho~e lira furninhed whotiever roqnosted. 

'I'lre ~nttrruet in tho nrjrvico ha8 gt'norally irrcreasod tluring tho pnnt year, resulting 
in a lnrgt~ i~rcro~no in tlrtr work of tlro atstion, uecc.enitatin additional cl~uistance. 

Tho demsntl for tho tlaily ft~remnta hnn b n n  no prnnt t ea t  appli~nt~ions for them 
had to be) diclco~~rngrcl. Of tire t l i ~ l ~ l a y  n~c~tionn ost~~bliehod drrrlrlg the ear, in all  
blit two inntnnran tho dinplny iiagn ruro p~rrlrn.nd by onturprisin~ ci&nun or by 
tho city counoiln. 

I t  ie ~ n r ~ c h  to bo clesirod tlrat rnin g ~ r ~ ~ g c n  be firrrrinhed to certain cro reporters 
in order thst  tho rnin chtirt  nay \I+, of grt*r~ttlr vnl~ro; aleo that  tho nniutur of vol- 
rr111,rtry ohnc~rvrm 110 i~~cre:teod ~rrrtil oiicl~ r o ~ ~ ~ ~ t y  in  roprc~ne~~teil. 

~ h d  tinlo recl~~irtbtl to  mr~nifold the rrtlll 1111lltrt111 wit11 ~ J I ~ Y  rainfall map by monne 
of tho milliogrnph prOt~ORH in n11011 tbR ~ o l l l t \  ~~11rrnl l t  n11 0fli)l't being 111edo to have 
tlro appro ~rinhiorr iurrrcmt~cl to NIICII IITI ~ s t c ~ n t ,  H H  t t ~  fillo\v t,1113 na1nc3 to 110 dono Ily 
no11rtr I ~ )~ .~J  printtrr, or 11y nlCnlin oc logc~typi~a in t11in O ~ ~ I ~ O .  ' r l~ie WOIIIII nllow s cir- 
nrllt~tion of frorr~ 5,000 to 10,OW I-opiea ill 11l11t:o of :I ft3w h~r~rtlrotl. Hoporta could 
then bs printotl IIpon 0110 nl~otrt thnt now r n t ~ ~ ~ i r t )  t11rix1, alld \vc~llld be ill 111llclr bettor 
forni for dieplng an nxc~l~i~ngon, oto., n n  IL ctl~rc-iucl rttport in gc~nc~rrrlly dnniretl untl a re- 
port of ovtrr 2 pagt8n ie n i ~ ~ t ~ o ~ r t  looktbt~ nt,. A nl~t~nt of n, I I I I ~ ~ ~ I I I  sixir s~aouitl 11" need 
for thin )~rrl~ono W I I O I I O V I ~ ~  J I O H H ~ I I I ~ ,  wit11 II h ~ l ~ d i l l g  thnt will lb111111ly nhow the Htlrte 
for w l ~ i c \ ~  it  in 8 mlnrt.  'I hi. aoggt.nt,ioi~ olns npp1it.n to the rnoirthly mpc)rtB ins~led 
by tho V I I ~ ~ I I I I H  Hint13 wontl~t~r nt~rvit'en. 'I'l~n n~ontl~ly re ~ r t  of ~ I I I R  State norvice 
connistn of II gentrral nnnr1rrery, a ru11ol.t by ststionn in jtrtuil, nut1 a preripitatiou 
ohnrt. 

Tho Minnenoba Rtt~to nervico recuiv~n no linr~ncial aitl from the city, state, or from 
ally privuto i ~ ~ a t i t ~ ~ t i t ) ~ .  

MIBHIHYIPI'I. 

(Prof. H. 11 BII~LU~, Weather hlrc~ulc, dimtor.) 

Tlrrrtr l~nn bran I, 11irgt3 int-rc~tno in tlrn nl111111rr of ntations in  t>lrin Stnto ileeiring 
and rureivi~~g t l ~ o  daily fortrt.~l~tu, 'I'hin in t111s to II rspitlly growi~rg interest i l k  the  
work of tlie Unitotl Htston Wir~~Lhrr II~lroau t8 I~ro~~gl~ol i t  tho Htnte, to an intelli ent 
up roliensioi~ of I ~ H  ni111n untl a~cjtl~ocln, untl to tho c~oiiporotiorr of tire I,ouieville, fiew 
orkana tknd 'Foxan and Iliilloin Centrnl 1t11ill'o:idn. 

Thurtr nro 48 etatiolrn (tlin )11~y) rot-c,ivin$ ti>rt~c-nntn nt (:ovorrrn~or~t oxponee by wiro, 
mid 58 11 tctlr rnl,li tjlrrtnlg!r t l ~ n  ooiiptrr:rt~t~n of tlru rnilronits t1nmc.11 abovo, 17 others 
recnivt, t i e  I-ofIl-w~~vu war~~ingn by ~ u n ~ l  l i r ~ n ~  near tvlt~grt~plr otations. Moat of these 
atations tlinl~lny 1111~ ~~$I I :LIR.  

There lran I~n+m a tloo~tltrtl in~prove~na~rt  in tho ' pron~ptnuss with wl~ i rh  memagon 
aro trnnau~ittctl. 

An tho p ~ ~ b l i c  is boinp: cd~~t~nto t l  to a11l1rc~ri:kto the pllrponc\ nnd valuo of the foro- 
cltnte thb dt~~nrrnil for ~ I I O I I I  incrt~ason. 

An effort will Ibu ~nndo noxt netmolt to  c l i ~ t r i l ~ ~ ~ t s  c~old-W~VO U R ~ I I ~ I I ~ B  largely to  
sninll post-offIcc~e &way from telegrt~ 111 lit108 by in:~il li'ol~r roglilur tlisy1:~y ntatiorrs. A 
stktisfnotory bari~ri~iug of n11c.11 work nnn mmln liwt wi11tor thmuyl~  tlrt~ t ~ ~ i i  erat/on 
of Mr. 1%. 'I. We later, of I~oninvillu, udtlrusnod cqrrrtln being filrlrielred froin thy8 oflice. 

*he at or^^^ ant1 wind nignala tlinl~leycrtl by volr11rtt3er clinplaymor~ on the Gulf oowt 
a t  ntationn have be011 uriwh u~l~rttci~btc~tl \)y tlre mnritli~ne rutometa, for whose une - * 
tlra were iutontlod. 

' d e  work of tohin offloo hrke buou laruelv tliroctod townril nclucatinn the vnblio bs 
corresnor~darrce nntl othur meunn to a fi;ll;r n~~~~r t rc i s t ion  of tho fore<& w6rk of th; 
RureaL, and wit11 111ora nucaonn thnri irr any l;l.;~rotkinK yonr. 

I t  is probal)le tlint tho wontl~or f ~ r e c w t e  will noon become as important o factor 
in bnsiuesa, domantic. w ~ d  social lifu ne tho ucriirate nieuanronioilt of time for prao- 
tical purposes has buodne. 



G O 4  REPORT OF TIIE BECItETARY OF AOI1ICULTURE. 

Tile rclitto~r of t l ~ ?  Wrekly ('rrrlr Iit~llctin iun11et1 in t~ontinn1~11y ottlnrging, nntl now 
amounts to 220 co1ritbn por \vt.c*l<. 'I'ltnwt. nro tlintt~ilr~ttetl to crol) rol)ortors, to nown- 
pn ern, to 1111ninc.n~ c.ht*l~nt~gc-n 11trt1 fil.nln, tint1 to tho woathcr strrvtren 111 otlrrr Btatee. 

$hey nro rent rc?gnI:~rlj tn 133 tlrr~ly ntld 333 wr~rkly nuwnpuporu. whir11 ~ r t ~ ~ r l i u l ~  tbetn 
in wholtr or in part. M I L I I ~  tlrnltw it1 ntnplo r~grirt~ltnrnl protlltrtn reqt~est special 
co iee. 

fieports are rccoivrrl frotn n1)011t rd, (-oltnti(*n i t1  the H t ~ t e ,  rotoring thr  most irn- 
portant ngricnltnrcrl tlintrtc~t~. 

111 nltlking up tilt. 11 reltly Irlt~lt~tin the I~riof sy~rolrtiorhl fc)rln neorne to be most 
pol)ulnr, btlt sot~ro ilr~ily papers 11reli.r tho rxtrnrts from tho origlnrrl reports from 
tht.ro~tntien. 'I'hene nro given nrrnnionnllg rrt critiral timrn In the weokly btllleti~~. 

I.'or tho 1110nthly bt1111.tiu roports lrre 11scv1 from 44 ntstions in the stat(!, ~01110 of 
the olrsorvrrn being cottnu region obnervcra, who contintto thrir rerortln cl~lring tllo 
winter nennon 11s volttntcrrn. 

The uuuilrer of new v o l t ~ ~ ~ t c ~ o r  ntations retnhlinhctl during tlic* yrnr in 4, anrl the 
number of ntntionn ilinrontitt~letl iq 3. A nt~mber of other ntcrtior~n hnvr lttbon npplied 
for within W nlilt.s of nolnp out:~lrlinlrotl utntton. 

From tho vrry co~~ni~lerrrl~le tlun~rrge wrottgbt by frorhetu in tho 1rrrgt.r trihntarion 
of uevcrnl rivein in ti10 Stntr, notnt~ly in t~ro   ran^ of the 'rtrnil)ig~)(~e, I i i ~  ~ I a c k ,  
Tnngi~~alto:~, nncl Yalrrl,~~nltn lnnt n rring, it in rrrlsin tltcrt alr inerruse in thr  nltn~brr 
of riviar nttttlonn in ttlo ~ t r ~ t o  roltf'(~ 110 vr t~t~alr~e to mrlny intnrentn. ,rllov ~hotlld bo 
tlaoed for thu ~rrotrction clrnirotl lrearnr the Itencl (if c~\oll ntrnnxr~ thnt~ ' tht~ highest 

fitnit of ~ i a v i g r t i o ~ ~ ,  ntltl poanilrlt on irnlrortant triIrt~ln~*ies. I sng~r-et, that snclt 
i~rfi~r~nrttion as thrno ntutiona cottltl ft~rttintt Iry telogrrcl~l~ in rognrd to rntuthll trncl 
etngo of water ~vonltl nfortl \ n111nl)lr ~,rotrction to n~srty intrrestn. 

H11r11 stntitrnn wottlcl 118 nervir-cnlrlc 11t l'n~rrlo nntl 'I'~I)lrce or Mt~ltlrovv on the hcntl 
wtlters of t11o l'orltlr~gbeo; a t  Ntnw All)nny lrt~tl (irenntln on thn l'nllnhetchio nntl 
Yt11:tbuslrn; a t  Dnrant or Wt.nt'n on tho Big Black; ot Jncknon or llyra~rr 0x1 t110 
Peitrl. 

'rl~t. rhnnneln of tltc.scb wtrnnrtle nro filling up year by jear, und their valleys toll- 
ecrli~cntly reuclered more liable to  overflow. 

(Lovi Chubbuck, dim-tor; H. A .  McNnlly, Wuutlror Duroncl, annistant dlrcctor.) 

Tlit, Htnte le inlntnrt3 wlric~h I I I I ~  lnnt )ear., rotsognifiinK the in1 rortux~re of and 
Irenetit to be rerived fiorn, (~xt~ln(l i t~g nntl nyntt~~tintiaing the *or$ of 1110 tlepclrt- 
xnet~t of the Htnte Hoarcl of Agric.nltttrc., it~c*lt~clrrl in its approprintionn the ennl 
of $1,000 to bo expet~cletl nnn~~nl ly  in ~ ) I I I . C ~ ~ I I N ~ I I K  inntr~ln~t~utn ant1 otlrer pnrnpltsr- 
mislirb to be lonncd vol t~~~trrry ol)nt~rvur~~ pt~blicntionn of tlutr~ohtninecl thrrofroal, Inore 
extonnive din~rnriuntiort of the \vccrkiy wrtrL11c.r rrop I)nllotin, and o t l~cr  noconsttry 
expennrs incidrntal to ~e better e trirrn~ent of the sttrvit.e a~rtl the fnrilitioa for cur- B r lng on the work. T re benofib 3rrivod from thin rrpproprintion aru obvionn, cmd 
t i e  ycuornl metllod of er l~en~li tnro irr tlisrrr~tiblo notler tho various hemlings noted. 
later in thin re ort. 

The ~ne ta t )m~o~icn l  i n t a  for tho y w r  on(ling I)wct!ntber 31, 191,  ooot~~)ien 32 pngon 
elf thol'wrnty-foarth Annual Rrport of ttte Misnoltri Htato Jsonrtl of Agr~rolture, u11t1 
the briefnewn of thin mport au eo~r~prred with that of ono ycbnr RKO in  t111e nolely to 
the fnrt that  the force and time nt tht, clinponnl of thin offire, whilo t,Iln mnttor wan 
being lrreparrd for p~tblication wan entirely inutleqtulte to tho ron~pilrrtion of tho 
tlntn t ~ t  hand in n manner rnlcnlntorl to do.lnntiao to tltr nrnottnt of work performecl 
d ~ l r i n ~  tho our. 

'l'hra wcatier fot-oca~t~, colcl-wnve nnel frost, warning* (for flag tlinplny nntl whi~ t lo  
nigual pt~rponen) nro innnod fro111 Ht. 1,oain nntl KIIIIHIIR (!ity, the Iroor tolographie 
fuci1itic.n of thin offlce trlaking R I I C ~  artion nclvioslrlt~. 'l'11n otlly forrronte isst~ed 
from thin oWco nro 62 I)~rll~,tinn tluily (H~~nclrrys and ttolidriyn wxt~optrcl), whicli nre 
dintribntctl bv tho verionu trnintrtcn to statiGns along the 1i11o of tho Wnbnnh Hnil- 
road f'rom (!oiunrl)ia to  <:cbrttrnlic~., from Cer~trc~lia went to  Knnntin City anti rnst to 
St. L n i ~ i ~ ,  nncl from, Mol)t:rly north to Coutnvillo. A trlrgram is n!c*civntl nt this 
offlce from St. Lou~n, its eontonta ~c l t  rn type nntl printed, b~~lletinn ittclosocl in 
envrlopen, and the pnokn~cs! ~ r o p r r l y  rrrratlpetl, clelivcrotl to the 11 I&. rn, train for 
l i s t r i l t t i o t  'J'lro cbvclirngo t~unn of rerc~ipt of talagrn~n, coltlrlt~l with lo en ti or^ of t h k  
offlcr, otF tho muin line mokon the carryingolit of thin work in a nntinfitatory mrhnner 
clifflcult, and dintr ib~~ting t11n blnnk I1111lr~tinri to  stntione now r ~ c e i v i l ~ g  them from 
here and uentling tho forecast tologra~n tl~rnngh tho train tlispatelior of the railroad, 
for copy ant1 tlisplny nt roper points, is II ~rlltrme recently reeornntet~cl~il, andl the 
accompllnhrnt*nt of whir! would be a duci(1c.d impro~~ement. Four etationa roreivo 
the foreanet~ by mail, but tl~ocold-wave and front warnings are eent there as  well ea 



the othor ntntionn by lelt~grrrl~l~ nil11 n t  Govo~niireut ~ \ - l l ~ i l ~ ~ .  Jn sdtlition to  
65 stations receiving rold-wavtr nntl froqt mnrningn, thnro are 40 speoial froet- 
Warning ntationn. Thin llrnkn~ I& total of!)T, ntl~tions reoniving front warnings d~lr ing 
t l ~ a  8eaao.n wllorr t l~cy  are conxitlt~rtbtl vnlnnltln, ant1 tho 1nuttc.r ant1 methocl of enlng-  
ing the i~iinll,cr in now iir~tler rltlvinclnc~~lt. 'I'llin ~nntt~rinl i~~cronstt over lnnt yclnr, 
conplod wit11 tho :~ttcntiorr paid by ltotli llltwn rlntl pnl~lic* to  this 11r:rnch of the serv- 
Ire, seem8 the bnnt avnil:bl)le rritarion by whirh to  nttcat itn rcrliubility and popu. 
1111ity. 

The Weekly Wontllthr ('rop 'H1111vtin is now ~rint tvi  in 1)anrphlot form, aud has 
1)een nulZjert to aonnitlertiblt~ C ~ I I I I I ~ R  ti1111 i ~ r r ~ ) r ~ v o n ~ a n t  an rrgnrdn ntnntler, form, and 
date of isene, the latter ~ i t ~ n m i t t i i i ~  II notirc~al)ltr ntltlitiou to nirmbt~r of copies fur- 
uishetl wtbekly bnpere of the Htnto. Tlie ~vtqokly issao in ntprennnt, ill rotrllti nrlm\~ore, 
1,OM coltis, dlvidod nn f~t l lora:  Weekly Stnte nyd ganernl ngricrlll~rsl newNpnpern 
850, crop correspolldel~tn 2ia. Htnte w~vrther aervlces, grain trxrhn~rgcn, t~nil privato 
intlividi~ale, 400. Its extensive ~ ) i ~ b l i ~ n t / o ~ r  by tho ])npera, thorongh dinneri~ination 
by the Asnoriated Press, ancl rec*eil)t ctf nlrtlioroirs trlt~grnphio reqnrntn for inforlira- 
tion tlerivetl tlrerefroiir provo tllnt the pnblirntion in rupittly inoreaning in po lrlurity 
among thone interested in the apic~nlttrml remlirrea wntl interrnt,s of the &to-o 
reaillt inridt~nt to rbn iindin utablu reptitation f'ur thorot~gl~nrwo and rcrlin1)ility. As 
Boon as the nnrnber of stst1)ns pernln~~ei~t ly eetal~linlrcc~, anit the wailablu ~ O M ~ I I ~ C ~ H  
will pernrit, tlre inane of R norrnnl nnd cnrrent u.enkly tomper~tlrre and rainfnll 
chart in connecbtion tlrarawitl~ will be c~o~r~~tt t~nt~ed,  thongh lt is hardly c>xpeotctl 
that 8nc.h nction mill be docnled ~xl)cilirnt dnrlng the present gruwiny and harveat- 
 in^ neanon. 

To nit1 in aollecting tho tlnte nccesnnry to tlit- ntntly of rlimntology and nrnteorologv 
of t l ~ o  Btnto, which iu f i~tnre years tilnat )rove of i~rantinr:~l~le vctlllu and bcanetlt, 
tllere ere ronnretetl with thin ~ r r v i r o  1M) ro\nntary ol)n.rlura lorntetl nt ],ointn care 
fully selectotl nn rognrtln geologic*ul fornmtion nntl gc,nornl tol)ogrnl)l~y of tlre Stnte. 
Tht-se observers xr~~rke tlnily oi,nervntionn of tc~ill~t~rntnre, proci~~itntioll, prctvniliny 
wiad clircctioa, clinrncter of wenthur, heitvy i3aiiln or snows, I~nilntorn~n, tlruucler. 
etorms, and in fact ~rll  atnrosplreria cliat~~rbant~on or o ttioal pl~euo~nene. A u,yntcm~ 
titr tllort111g11 antk arrnrnttr tLollectloir of t l~r~ircleretornr~ut~~ in now being pnt in opor- 
ntion. Forty-foiir new stntiorls have 11t.cii cstnblislrecl and nilre old ouoe clinc~olrtinlreti 
tliiring the year. Thnnn cl~ringns c-oupled with 65 a c t h e  ntntions of one year e o, 
make lip the 100 nrelrtione~l above, an11 nntre inntr~~meuts now a \ ~ ~ ~ i l a b l e ,  tttgetfer 
with intended pnri.linner, ~troioine a t  I F I L R ~  125 fnlly n~lnippod tern )orature trntl specie1 
1.aiufal1 ntationn by 1,oreml)er 31, 1892. Fro111 tllb dnts  tlrlin cnl\t~ated and ayntetna- 
tiaed II nlo~ltlrly bulletin is conrpilect, and SO0 pnnlpl111.t copies of 20 pngtbn r*aelt are 
innned for tlietril,ntion to  otl1t3r Stjato werrtlrer servires, vt)lilntnry o\)arrvero, pro- 
fecmorn 111 ncbl~oole and cc~lleyes, and private indivicluals interested it) the ~vork. A 
nrunt ilocitlecl irnpravenit~~~t iu eflic-ionry and nnn~ber of t4ablt\n RR well as other inter- 
eetin date in thin ~)irk~~ication, hwrec'nl~tly taken p l o ~ e ,  R I I ~  an enlargemc'nt of the 
pam$let is e nlatter of the near fntiim. 

The t h n ~ l k ~  of the servire are d ~ i e  to  the prons of the  Htate for tlie vnlnable aasiet- 
ance i t  hnn render011 i r  tlissarninntin~ thcl forecnst,s, ooltl wnvtt nnd Boet warninga, 
nrrtl the information isnnntl by thin offlco; to  the volnntnry o l ~ n t ~ r ~  ora nod crop col-re- 
npnudentn for tho intt~rc-nt ~1lion.11 nrrtlt hopro~nlit~tens antl r e ~ [ n l ~ ~ r i t y  wit11 uu*h~rh they 
have perfn~rned grntnitonn Inbor, ant1 to tlro ('kitaf of tho Vvc*rtlrc*r 13nreaa for detail 
of instructnd a1111 i40rn totent I I I ~ ~ I ,  tlro irse of the eiinltg frnnk for nlallillgpurpoeee 
supplies fnrninhed nnd inatrrin~olita loaned, as wof~ as othur etfertive odiyercltion hnd 
almistance rendered. 

MONTANA. 

IIC. J. (Ilenw, Weather Rnroan, direator.) 

' Thin sorvice nnn or nilivetl in Noven~l)cr, 1R!a1. Tlre tlitertor met with conniiler- 
nble cliftirirlty il l  C[ettcE~g t l ~ u  norvirn orgnnirotl on nrcollntof W R I I ~  o f  timu to tievote 
tn Rtnte work, an lru hnd jnnt ~lsnnnretl rlrnrge of t11rlri11r ntcitittn on October 24,1881. 

In L)uconrbar q i~ i te  cLn ~~dtlitioll uvnn rric~tlt+ to t l ~ n  n t w  it-n by tr t\ireillnr lather neut 
to  post nllrgeons of the foor inilitnrg liontn in Montniln, in,v!ting tlrtrinto nnnd co iea 
of their nieteorologieal raportn to tllis olllrc+ t~nrh mtriith. I hie !van Noon ftillowe$by 
Imthoritg ikora tile Hllrgeon-(~onrrld to 11avcr tlreln nt~ntl tlrt.ir mports through thir, 
a h a ~ ~ n e l  to Wnsl~ilrgtoir~ 

The dirncto~. lrns end~n\~nrscl to give in lain r~iontlrly rchport II frill mport of tbe 
weathor renditions of tlle Bt*at~, by publinhttrg 1110 tlni'ly wndinga of the mnxim~~m 
and minimum t,harmomoters, m a n  ilnily tnnperuta~n,  ant1 the dail precipitation 
from each of the ntntions. Tllis 1188 doire more t o  e t  the people of HontaIla inter- 
e b t d  in Y e  reports v a n  any thing elm, for a, i t  t6ex oar, sea that  this arviae is & 
greet ndvertisenrent or the Btate. 
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The Bonril of 'I'mde indorsetl tllix nol.vier w11c.n it, ~tnrtotl ,  111111 ill I\I:I~CII p ~ ~ ~ ~ l l t ~ l l  
the servire with e printing ontfit, so that  tho report conlcll~o nont Ennt aud proseut 
a nice n penrnnce. 

Crop ~ ~ ~ l l e t i n n  h p n  April 10, nntl n ~ o  ~ r n t  to r ; ~ r l ~  nrwnpnptbr of tho Stnte, direc- 
tors of othtar Rtote MVI'V~C( 'H,  I L U ~ ~  t0 Cl'OII ~ O ~ ~ . ( ~ ~ [ l O l l d ~ l l t ~  ~11~1 ~~Il l l l l t lLr~ O ~ U O ~ V O T B  of 
Montana servlcSr. 'I'hrs ~~r~t*ennitaten n wrt.ltl,y Innlle of 135 b~~lle~tilln. 

Tho nlo~ithly rrq>ttrt Ilan n circ.nlntiou of 120 111-r 1nt)nth. 'I'hu typr.ar.tting, folrlinp, 
ant1 bincling nro nll tlont, by tllr tlircrtor. l'llo prennu o ~ k  I R  the only pm't that is clonu 
by ol~tside pnrtirs. s t  n cont of $10.50 pcLr rnorith. 'I'ho total expollno of etlitiag tho 
report in nl)ont $32. To drfirty t h ~ n  r x  >cbnno utlvertiee~nerltn are inserted, and the 
filncls derived therc.from h:~vct I~ren ~ ) n r c . / ~  sltfTlc.ient to pay tho exptmnes. 

There are never:~l ntltlit~or~c~l fentc~rvq which ttie tfirc.c.tor wihl1c.n to :~tlel to the ro- 
~ o r t .  The I I I O H ~  important in 1 1 r ~ v l n ~  two rnnpn engr:~vrtl, thcr nim of tho pago, of tho 
State of Montaue, eimile~. in ntylo to the rn:Lpn rolltninetl in tho Now York nlonthly 
report; onr to he ~lnrtl for the p r r t - i l ~ i t i ~ t ~ ~ u  ant1 tho otllur fijr tornperatnre. Mnpn 
ill H, report of this kintl form ant\ of tho rnowt in~portunt fe~~tnr t~n ,  118 tht~y onablt) LL 
perRon to see a t  :b plrbl~re tho grrrernl frntl~ren of thr. utvttilor fin tlle month. 

The Montana norvice rleecls o grtrot tnirrly luoro obsurvi~ly stntiolin established, ancl 
aluo crop corrrepondentn. 

If the tlirc.ctor wnn no nit~~riteil that 110 ronltl make H, tour t l l ro~~gh the c o ~ ~ n t r y  whero 
stntions are ~leodecl, 110 is of the opioior~ that quite a nurnbar of s t~~tiol is  oould bu 
estnblislled. 

I t  in the intrntion to insue in Janl~:~ry,  1893, nn nrln~lal report of the Monta~io 
weather eervire, 11 l l i~ l i  mill he II cornl~lrto rrrortl of all 01)nrrvetlons tukeli tloring 
tho year of 1898. I t  will roil tnin a rchview of tJhe we:bt,hor anti torolIs, nntl if tl:~t:b etlu 
be obtainetl i t  will c.ontnit~ thct 1111rnl)c.r 01' ncron tllnt WILR far111(.(1 and tllo number of 
bunheln of grain 1111.rv~utt~~l. Tho nrrnllnl ~~~~~~~~~~~~y f i~ r  PILPII ntntlon will 1163 ~~nl~l ishecl  
separately, :111(l will v o ~ ~ t : ~ i n  tho (lc~11.y ~n:rxin~n~n nn(1 I I I ~ I I ~ ~ I I I I I I  t o ~ n ~ ~ r r n t ~ ~ r r n ,  pre- 
t i j i t n t i o ~ ,  I I I  : y  ~ I I I I I L ~ I I ~  I I I I I I I ~ I .  For thin 1nr1)on1t tile tlirrctor in 
having 1n:ltrictm tnk6-II r:~rh 111onth of tllo live tnl~lt'n )liIdit+hrll 111ont11ly. Thin 
iusrle will he qnlto lilrg~t n11tI will I I ~  ucnt n~ontly to the dor1~I~n  I4':~ir a t  Chicngn t'or 
distribntiou. 

There in  one difflt~nlty wllirll in  nn in.j~lry to the Mout:ir~r~ norvico, 1~1111 that  i n  tho 
poor exponure R O I J I ~  ~ l~nerv t~ru  in thin nc.rvieo IIILVO for tlrolr iu~trn~:lttnts. At timen 
the variations fro111 tlre true ttsrlr]~t*r:~t~~ro in no jil.t.c~t an to toall forth rt.nlarka urrtl 
doubts an to tho vrr111e of ohnrr vr~t~olrn fror:~ thoso ntrrtio~~n. I thcsrrfore rtrc~o~r~ruu~~cl 
t l ~ a t  instru~nc*nt sbeltcla 1)13 f'nr111~11~~~1 to ohn~rvern 01' thin service, so an to have tbu 
conditions the salrle ot n11 stat~onn lor tlle therlrlonietew. 

NEBRASKA. 
(Prof. Goodwin 1) Swenfiy, tlirortor, (1. A .  1,ovelautl. Woatl~or nuroea, asalstnnt dlroctor.) 

Thtj Nel~rrrnkt~ Stotco wrathcr nrt~eit-o hun c.ol~tin~lecl d~lr ing tho pnst ycrer in the 
wanla line of work 11nd 11ntlt.r the nulnrA 1111crtio11 nn in tbc. p uccvling year, but with 
increaser1 npprcc.rotiun of, and interrtit in, the work 11y tho Fsol)~u ot tile 8t:~te. 

Tho Stnte Honrcl of Agric.~rltnro nrcortln tho srr%ice tho name cortlinl support nntl 
finnnrial aic2 that  i t  ditl ]ant yew. I)oairu College*, in ncltlition to the enefolln aid 
that  they have always giv(*rl to  the nt.rvire ant1 to the ut1111y of n~etroro6pisul tlaes- 
tions affeoting the interrntn ol'the Rtnte, are prt,paring to bniltl an offlce for the con- 
trnl station and oqnip it with IL 1'1111 wrt of s(-If-roginttwing instmmentn. 

The ilnily wonther forec~cints rcntl c-oltl-wnvo warnings huvo been fi~rninlloil a t  Uov- 
ernrnsnt expense to forty point8 for tlinj)lny (luring the year. Owing to the loarttion 
of the offlce ancl the poor trlegrnph ~rntl nlnil f i~ci l i t ie~,  the work of d i s t r ib~~t ing  tho 
forecostn hnn all 1)ren pc1rforrnr.d by tho obnr~ver of Chct Wt8:~tlrt.r IInreuu atOmaha. 

The moat po nlnr work of tho service hnn 1)ct)n tllr iwnne of the Weekly Wonther 
Crop R~llletin ({Iring the growilly arn~on. Ileptatt~ru for thin b~lllalin have now lmfi11 
mrured in nrnrly every county in  the Btnte, and several in Ronlo of the oounties, tho 
total number reporting bring L'IIT,. An nvttmgo wcc:kly inni~e of 400 oopiee in ilistrib- 
~l ted,  principnlly in tho Atate. Fhin 1111llotin in I)~ll,lisilntl ill all tllo leacling dnilien ill 
the Rtnte nntl in n largo t ~ r l t l  ronatnntly incrcr:lni~~g number of wonkly nowupelmre. 
Tbe exprennoii appreciation of thin I)nllet,in Its8 fur excoeildil that of previoua yennr, 
and the large nutnbftr of rec111tastrr for tho bulletin tentifies to i ts  real value to  the 
people of ille Stnto. 

A mont,hlj h ~ ~ l l e t i n  11uu bern pnblishrtl nu llnretofore, the edition being 200 copiee. 
Commencing with t,he iwwue for .Jnnnruy, 1892, in ntltlition to  the precipitation map 
forlnerly prll)linIlc~tl, i~ chart hnn brcn nntttl ellowing the proveillrr~ wlud directlo11 
and the n ~ o ~ ~ t l l l g  nlenn tcanlperature, ancl rblso a third chart showing tho daily tem- 
perature a t  the rrntrul ~ t i ~ t i o n ,  with tho tlaily t~mperet~ure of the trst month. 

Thevo ore nc~w 85 stntiotrn rentlering meteorolc, ?it-nl re orts moot~ lg .  Thore have 
boon 14 stations estnblisl~od and 4 d i scor~ t i~~nrd  &lrlug t1e past year. 



Wentlrnr forerants hiivo I~oon rtrc*o~vl.cl 11y t t~l<rqt i~)) l~ clr~ril~ Innt, year ah fiveetat,iona: 
Carnon ('its, Itono, Annt~n, I l n \ v f h ~ ~ ~ ~ n t ~ ,  ttntl 151uc+kn. In t f ~ n  cif8y the fttrecasto hare 
been of vnlno to t l r ~  r1111cI11rrn ilr~tl ~n~trl(t-t  ~ I I ~ ~ R I I I ~ ~ Y  notw torvti, nntl nleo have bcon 
of iutorrtnt to  tho 111:oplo nt 1:1rgo, 'I'lltr t l i i i l j  t t~ lc~gl i~~n  i n  l~nhlinhod trac.l~ nftcwnoon 
in tho Nevatitb ( C : V O I I I I I ~ )  'I'rlb~rncr, nntl ill tllrn wny the) i ~ ~ f o r t n n t i o ~ ~  is tnort) widoly 
wonttorod. A t  I<nrlo tho I~t~notitn :)PO ihlto~~t t l ~ c r  N:IIIIO I IN I I ~ ,  thin ~llnre, whilo a t  A ~ ~ e t ~ i n ,  
Rnrtkkn, and 1Inwthor11n tl~tr repol t n  1'1.0111 t111+ t l i n l ~ l n y ~ ~ l o ~ ~  nre 11ot of ILTI enronmging 
natnrtl, 1111 of th(-so ~cliit-t-q Iltting ~ n i ~ ~ i n g  to\\ IIH, I I I I I I  v o ~ ~ ~ o q n ~ ~ l ~ t l y  ltnt littlo ntt3crnt~on 
is pnitl to nyr~t-nltr~ro. 111 n ftrw i r l n l ~ i i ~ t ~ o ~  tl~cr n1g114b1 tlilg8 Ilr~ve rosnltotl in snving 
norno vogetnblon nntl wnrllltlg c~rc~hnrtl-o\\ nct?n of front, hut ~~ufortrln~btoly there are 
harclly nrly ctiroot rennltn. It i q  ht111011 t1111t t110 i111;rt3nne ill ~ ~ g r i ( * ~ ~ I t r ~ r ~ ~ l  p11rn11it.s 
dnring tho rrlming yerbr will n~nkcr tho fi~rc~c~clntn of I I I I I I - ~ I  uctvrt-ar vi~lllo. 

The Nevatln P t ~ t n  Wonlhc~r Horviro liovicrw hen 11nt.n innn~rd rt~grtltrrly on or about 
the  15th. Thin report h:ln tho I I N I I I I ~  w r n l h ~ r  and rrop I I ~ \ \ R ,  with tho anntomnry 
t,al~lt.w, rl~nrts,  otr., togcrtl~t~r \4 ith :IS l~rrcil)itntic~rl 111:111 1111tl I) ~ C I I I I I I C P I I ~ I I ~ ~  tniip, also 
diagrnms illr~nt,rt~t~ing the t l :~~ly \)rc*c,il~~tation nut1 t t r n ~ l t ~ r ~ t n r e  a t  tho c:crntral etotion. 
Two hnutlretl nnrl fifty c*opic$n ot t1llo Itoviow c*~~nlprintr tho rt~ontl~ly tttlitil~n. 

Heven volr~ntary ntationn hrivn itsen crnt~nl~lisl~ntld~~ring tho yeor-Stotlcrl, Wnhnnka, 
Rnllaville, ~ n n c ~ i ~ ~ n r a .  Wollitrgt~on, Mrl)ertnit t), itnd Enrpi~n ltnnr11-11o(I innlnding the 
reilroad wtationn  hit-11 hnvo t~ornmrrnc.ocl innning r. prlrttn to thin oRLt-n tlt~ring the 

ant yetir. 'I'hroo R ~ , I I ~ I O I I R  IIRVO I~t~en dinoorlt innt~~l-Hc~~l~tVjllo, (!nndtrlnriu, rand l'nnch 
Ro~vi-no rnportn hnving 111~cbn rot-eiv~*cI \viH~ill tho 1ttbriod rlanigni~tod for dolinqntrnt 
volllnt nry c111sc.rvorn. nnt1 1 1 0  iinnwer 11trillg I I ~ I ~ ~ ~ I v ~ ~ I I  (i'11111 (~t~lllllllll~lt~atioi~s addrwsod 
thon~ on tho sul1jccl.t. 'I'l~oru nro :!l) ntntiol~n rol~olt lug $0 t h ~ n  ot'Hce. 

This im ortnnt hrnnrh o f  t , l~e nc~rvic3cx. nincso.lrlly 1, lX!)l, hlrn heen rnatly oatended 
t,Ixrnngh h t o  liltt\rnl if 1 7  of 1jrof. hftirk W'. 11:1rringt ,111, f 'l~icf of the* \bt,athur 1311rc+t,11, 
who now frirnirrhtv not only tho clnily wtr:llhnr foroc.nat~, front trntl otrl~l-wave wam- 
ings 11y t,ulegraph, 1)nt I I INI I  tht! nc-c.tXnsnry niyllril flngn, 111, thcr oxpenno of llie Bureau. 
l'ho high perc~n~itci)~cr of vcrritic~ntionn l'ron~ t,htrno foroc*t\nl,n 11nn inrronncd tho c~oi~fictot~c~e 
of tho 11eoplo to n11c11 irn c \ ~ t r n t  tlltrt n~any fnrlnc.rn clrivu nnvc~nl ~r~iltro to obtnin tho 
inforn~etion convoyetl I I ~  tho 1111 m clin~)lri~~otl. While vinitinp the HUVOI'H~ wt,nti~nn I 
hove heard only the  noa at fibvtrrrhlln ron~n~ontu rcrgarcling t!ho~r grcv~t volno, not only 
for the egricnlt~urint, bnt  t,o sl l  crngngotl i n  nny of the nt\vnrnl ~ r ~ l k n  of Iifo. Knpe- 
cinllv in thin iuterent ~n~~nif~antotl by tolirhom at111 I-lrildrtrn rcttontli~~g tho pnblio 
solrnbln, nnd from whono nc-hool 1111iltlir1gn tho tlngn ere clin)tlnyod. 

Tho fore(-iints fi~rninlletl to tllc>no nttblionn nro froln thrro nourme, vix, thone de- 
terminod fro111 tho 8 p. In. ro orta fronl tho c~ontrctl offlru, Wnnl~ington, I). ('., an11 
thoso from tho 8 a. nl. Ity thir f~ei i l  fttrero~nl t~llir-ii~la i n  Now York C'ity an11 Ishiladel- 
phirc-tho forrnor to the (*ot~trnl ~ n t l   orth thorn ~~( l r t io l~n  ancl t l ~ e  Ircttc3r to tho eot~thern 

f ortions. Tho nnml~cr of' rliy)lrry ntntio~~a r ~ t ,  tht. (*lose of tho flncnl ycrir 1891 wrcs 16. 
Inring the p w t  yoar to thin 11un111t-r 25 ntatio~la I~ibve bocrn s(ltlvd, no thnt at therlone 

of tho ~~renont  Soar wn hnvo 36 otj:~til~l~n whicth tlin1)111y t l ~ u  tinily fi~recnnt,~ hy I ~ I O U I I ~  
of flag s i g n ~ ~ l e  and 3 by ntrn~ri whintlo nignnls, 1111ikill~ 39 in all. Hnt t>his nonlbor 
does not re rencrnt all tllu nt~ltionn (linl1111ying tho fttruc-t~sts, ~n thoy art) received and 
lrt~llt~tinorl t y  mnny of tho t~~Ic~)yrs~ t l~  ol~c~ri~t~orti ~ b t  1110 ~trbt~ions of the vnrions r~rilroaila 
rnnnil\g through tho Htntn. 

In tho intoreat of t,ho crc~rll)c.rrv-growern of t l ~ n  Ht$r&tn 26 nttntiono wore nnlooteil by 
Mr. A. .I. Ridor, norrntnry of the; ( ' r : \ ~ ~ I ~ t ~ r r y  (1r11wom' Annocintio~~, for t,hoir n~peoial 
1)onoflt. Tho il~~l)t~rtnnoei ILIIII VILIIIQ of tjl~trnt! w~hrl~ingn UPU sut forth in  the following 
lottor reeoivorl fro111 Mr. Hitlor: 

"I wonlcl en that wo hnvo nunill h~ td  the good fortmne tr) bo exern1)t from killing 
fronts in Now joreoy till tho ornnborry crop wnn ntrrtrl if not nll anonred. I know 
of bllt one or two cvlk*~%s where tho oro I wan not otrectlstrc!whon front cnmo, and in thooe 
the wnrrlingn onebloct the owners to l[ood nntl ~ ~ r ~ t t r c . t  tho fruit. I bog, on bahnlf of 
thft rrctnberry-growtrr~, to  annnre yon of onr high npllrerintinn of your efllciont and 
vnlllnble sorviotro, and ~blt~l~ollgh tho tinlo has uot con~tr for e ntdkin and telling 
illnat,ratinn of tlra val~le  of tjhoeo wnrninga, r e  am thonlcful for the f&np of u f e t l  
nnrl oonfidonrn whir11 yonr norviro hnn brought as  (Luring tho critiaal p o r ~ o i l . ~  

'rho p1111lic-ntion of tho waokl wcanthor carol, brlllcjtins for tho soasnn of 1899 was 
con~rnencwl on Sutartlay, Miry (! l'ho tot,trl number. insl~otl each wnek in t,bOO, mnk- 
ing the total nurubor nf copice innnrd clrlring t l ~ o  ticrtaoli 30,000. Theprotluoors of the 
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Stnte are eepecislly intc~rrntorl in t,hcno hnllrtinn, I~aving Ienrned t l~e i r  va111e from 
the i n ~ r ~ e  of prca\io~~n yr:crn in c * n t ~ n ~ n t i ~ ~ g  tlre yinltl of the vnrioun crops and the 
~)rol,:bl~lo otti~t;t on the price of' far111 ~,rotlr~otn. 1 ' 1 1 t h  1trchsn of the Htato rogurcl the 
bllllrtin an one of tlrct ntont vrtlrurl~ltt f ~ n t ~ l r e n  nf t11tbir ] I II~OTH. A t  tho wookly moot- 
i n g ~  of tho FIL~IIII-IW' AII~:IIIc.o tlrt. I j ~ ~ l l c t i l ~  in rent1 nntl io tlro ellief topic for t l inr~~s-  
nion. This 1~t11ncl1 of tl~c- H O T \ ~ I I  in 11;tu rontitt~~cd, n n  in tho past, to Irt. itn most im- 
portant St~:rtnro. 111 a lettifir rorcsivotl ;st thin officct t l ~ r  nec.rottbry of tho s tate  Iloorcl 
of A i c ~ ~ l t u r e  BBYH: 

" &nht t~omplinrt~nt ~ O I I  or1 yoor netsltly c111p r(~porLn. T11oy vovor O I I ~  Rtutttvory 
tl~orollgbly nut1 gtve 1% c.o~~rlrlvlrrnarvt~ ~ t l r a  of the I,rogrcbnn the w,vorul cro],s are 
~rinking." 

Tire r:u~nlvcr of ntr~tior~n forw~rding ~nt~t t rrol t~g~~.nl  rt~l)ttrts to thin office nt tho close 
of J l ~ u e ,  1X!)1, w;~s  46. Of' t 11t.nt~ :+ I I ; L \  tr l~eon ilin(~01rti1111et1 ancl 0 atltletl, ninkinp n 
tot~bl of 52. 'I'hone oras no\\  c~c~i~ijr~tc~tl wi t11  n t i ~ t ~ t l ~ ~ r d  ~ t ~ n t r n ~ r r ~ ~ ~ t n ,  wlrirli groatly 1111- 
IWVVH tire rel~ubilitg of' tlrc. r c l ~ o ~ t n  H I I ~ I I I I I ~ ~ I N ! .  An it~crc~nn(~tl ~~~ttrrt?nt, IIPR bee11 mull- 
~ f e ~ t u d  by 1111 obnorvrrn, :tud tho I.tol,ortn rc~t~t~tvt~tl d u r i t ~ ~  tho your nhow a cle~rve of 
nceurncy which in cort:~inly rnctnt t.retlit:tl~lc* to nll t b i t ~ ~ c * t a ~  nod. Thono reltortn II on 
re(,eipt ate carefi~lly c\nrni~l<rrl, IIIL.;IIIH tlc~tcrrr~~i~~ctl, i~ntl ~rrintt-11 ill ~ront pnmphet 
form, of w l ~ i r l ~  MN) ~ L I I ,  iw11(~11 t~to~rtlrly 1'1vtn thio otlit~e. 'l'l~in brnnt-11 of tho nervice 
hnn also gainotl in pnl~l~t ;  e ~ t i ~ r r t ~ t i o r ~ .  1'10f. J .  11. S~rrith, Stntkr t ~ ~ t t o t ~ i t ~ l ~ g i n t ,  in his 
nunun1 rthport aayn : 

"Tho rt>pcrrts of thin 1111renr1 w ~ l l  I.\ ~ I I ~ I I I L I I Y  fortn 0 1 1 0  ttf tho I I I O H ~  iruportar~t far- 
tore in tho clottwni~u~tion of 11rol)1~l~1litii~n of' innoet i ~ ~ j ~ ~ r y .  Whcm we I~nvcr RUW- 
aietrt tlatn, \TO en11 en,y a ~t 11 no111tr UI-t ti11 ~rt,y wL+.tl~t)l. (-1i111ntic- c~on(lition~ (lo or do 
not enarcine ;I n~orktrtl cbtioct ou il~nt~cnt tlo\c.lol~rrrrnt. If the-y (lo, as in poanible 
the chsrnctt.r of tho nc.:~ntru Irl;ry ofl(.11 t1oti.rt111110 tho lrrettnrtron to ncloptctl, or wili 
enable 11s to dcciclo wl~t.tllnr it in  H ~ I  t l r  \+ 1111o to n110l)t uny st ull." 

1tc.v. T. H. I)ootlittlc, IJ. I)., victo-lrronrtler~t of Itcltgor~ ('olloge, II I  11 letter received 
nt tlris oWce, nays: "list me taku thin occnn~i~~r to c ~ o ~ ~ ~ ~ ~ r e n d  tlte work of the New 
.Irrsey Htate weather service. I t  in not only of gront vli111o to farlnere, who get 
n1ric.11 knowledge f ro~n  yonr I)nllc~trt~n nntl c i rn~~l t~rn  ill regt~rtl to tlre wontlrer proa- 
ltrcts nud t l re~athering of cropn, 1)nt in of intert.at to tr~any othoro. I t  in thin kind of 
ac.rorute ncict~~tific i~rfor~r~ntior~ trrntlo rtrocl~~ctive of prrirticnl 1)onofitn thnf tho people 
\v:tnt an11 prize." 

'I'ltose rc~nol~~tio~rs nrro ~~nnr~inronnly pnancvl 1)s tho 131trlingtot1 (:oltnt,y Agrit.ultr~rnl 
Hoc0ic.ty : 

6 . 0 ~ ~ r  bonrtl nt the lant t r ~ o c t ~ i ~ g  ir~tlorat~d tlitt wenthur 1,uren11 of tho 8tste, and 
nelvine nppro111i;rtionrr 11y the Stntc. to innnro itn cmc.icrncy uucl continnance. An nn 
etlircat~ou:~l orgitnirntiot~ tlro wwntl~er I I I I ~ ( ~ I L I I  s t r ~ ~ ~ t l n  plwi;r~~inc~r~t. On tho cli~nat~e 
of n ro~lntr  (It~perrdn itn j,rotl~~etion rind its 11nl)itntion. I'lennsnt and enl~~brions 
t.li~nntc~n nnc?l,rotltlc*tivo norln n ~ o  norrgl~t after, nntl it i n  by thin b ~ ~ r e r t l ~  tlrnt t l ~ o  in- 
forn~:~tion conct:rnir~g tlre wec~tl~or ant1 t:ropn in  rollct-tetl ~ 1 1 ~ 1  d i~~en~ina to t l .  

+'tje.l~ooln n11d c-oll(.gc-a nro n tu t ly r r~~  nr~tl I I I & I ~ ~ I I ~  weathctr obnervntiolle, thr~a train- 
i r ~ g  tlrcc I I I I I I ~ ~ R  ttf the yoring in \tnntl~t.r wintloin n11c1 Inm, giving to tl~ern nn uncler- 
ot,~~~tlirtg of' t l ~ r  pl~yn~rnl  ln\rn 1111t1cr wlrirl~ all live nnti to wt~ i rh  people owo their 
oxintt*nct: and prod~~ctn. 

"'rho rrop reports insr~ed by our 1)11ror11 Irnve f l l~l l i~bf 'd  the mont V ~ I U I L ~ I I H  0011~0- 
l i t ~ t ~  ot 'ntat~utic.~ ovcsr insnod by thr  State. ('ottring wit11 rognlarity rtntl accllraoy, 
tlte prrnn 1111tl pt~ttlio 11svo lonrr~ctl t,o tlepor~cl I I ~ O ~ I  tlrrm for i t ~ f o r n ~ n t l o ~ ~  rolative to  
tl~tr c o ~ ~ t l i t ~ o n  nntl prctn~)t*ct~ of the ~ I O ~ R .  'I'hey ;we of cnpnt-in1 vnlne to the fsrmer, 
litr tl~tty f~~rn inh  h ~ m  \vitt~ an approxitnete illen of tho yenr's produotion, nncl thuo 
t+nnlrlen hi111 to rrgl~late ltin s n l t ~  to advnntngt~. The intrllipul,t,, proymnnive farmer 
\\ 111 wtittl~ tllc. c*rol~ nentlrer report of 111s Htr~to sac1 the wor tl nt large, ancl then sell 
l~in vrojm nt the rnort oplrortnr~o t in~e.  
"To rni l r~:~de rtncl ~nt~rclrr~rrt*, and nll elansrn of bnnir~osn Inen, thoy nre invnlunbb. 

AR ~ b g r i c ~ ~ l t ~ ~ r i )  in the It(bt-klro11e of thin fonlitry, it8 ~trctd~~(~ti t t~tn nffnrt rbll ~1118iners 
c.nterprinen; I~enco, ncsarly evrry vitiaorr thtrn in sl~own tho vnluo ant1 ~,rartioal 11tilit.y 
of the nfrntller bun.nn. 
" 'I'l~cr laborer, tllo mf.cha~rit., tho ~trofonnio~rnl mr~rr, tltn hort i r~~ltr~rint .  viticnltur- 

ist, cncli erttl all nre sff'octecl Ijy wt>athor cl~nrrgoe and conrlitionn pent, prosout, nnd 
to 1~01110.'~ 

In orclrrr to 11lncu thin narviro o t ~  n pcfirrnrri~ent footing, nnd to ohrint .~ the necesnity 
of :mklng fin nn n ,proprint ion enrh ytbnr, nntl tho annoyance nncl ~~ncorts inty ns to  
wl~othor the legi8nttrre ntr~rld or wal~ltl not rnttkt, the I I C I ~ O R H H ~ ~  a p  roprintion, a 
hill wne introdr~cerl dnn~lirry In, IXV', ant1 wnn I I I I I I I I ~ I I I ~ I I ~ ~ ~ ~ ~ R ~ ~  by tooth 1,mnches 
of the Htnto Ir~ginlr~turo etlrly in tlte sennion, an(1 wlts npprovod by his excellency, 
C+overnnr Leon Abhett, April 7, 18W2. 'l'lro mont important featnro of thin hill is, 
thnf it  1,l~rco the New Jerwey Btnte wonther servioo on n pcr~nnnent busie, with nn 
I I I I I I I I , I ~  ;~j,propriutiou 8rnply e~tffleietit to ilefruy tho oxpouooe laid out by its buard 
01 clirc~utorn. 



WEATllER BUREAU. 

NEW ENGLAND. 

(J, Warron Smlth, Wonther Buroau, director.) 

1Jp t o  Mnrrh, 1802, t,ll+\ work of t,liis servico wnn continnt311 riniler the NOW England 
Metuorologit-nl norivty, I\ it11 tlie oHre a t  C'sml~ritlge, Mnoo. I t  coiiniat~od of the 
regiilnr roc~tiiio work c~f tho norioty, ns ianning ~i~ontlily nnd wcukly ballc~tins, rorro- 
spontlence, otv. In atltlit ioi~, tilo 6-yenr t~bblo of ttciiipernture untj jroripitntion was 
cornplated mid otl~tcr work tlonn on t,lit. rlnnnnl r ~ p o r t  for 1890. d i e  prep~vatlon of 
this table ant1 of tho nc-ronnt of tho Lnwronc~ tjornnt70, by Prof. W. M. 1)avis nnd 
Measrn. Clayton nnrl Milln, elelugod tho ~ ~ i ~ l ~ l i e ~ n t i o ~ l  of that siiilual until May, 18W. 
Thie line Iiindorotl tlio work on the c~nnrial iiivcntiptntioiie for 1891, and very little has 
an e t  boen clone on thnt. I t  will lbe priutotl 11 the noviotg in tho Aiinnlaof Ilarvard 
~ o 8 e g e  Observatory, t,op;t~tl~tbr with invtmtig:lt&ns of the thnnderstorms of 1886 an11 
1887, ne eoon r s  tlitr te1ilt.n ontl silnirnnry I Y I ~ I  bo properecl. 

About the ffret, of tht, yrnr corrcrsl~;itdrl~cu w~tn curried on by the Chief of the 
Bnruau nncl tliotlircc*tor of thoNew 1Cii Inn11 Metc.orologionl Sociotyrelntive to trans- 
ferring tbe weathsr syrvice work tt, tit, Niitioilnl Unronn, thoy to establish I New 
England wenthor sc.rviro. Arrnn~rnonts  wtvo flnslly inn110 for the ohange and tlio 
Oifloe and effoctn woro mnvcd to tho Wtantlier JIlirean oMco tit Moston on Mnrrh 29, 
1882. A dooidod nelvaotngo 1111s bcc.11 fo~incl in boinj  locntocl a t  the oenter ~ u d  in 
conneotion with tho lor~il forocl~st oflloinl for New Lnglntid. 130 has kindly given 
the use of one of his bvst roomn, and hau extended evory assistnnoe posuible, and iq 
always ready with co~~tinel niid ntlviao. 

The several fou tur t~~  of tlto work have iiicreneod in vnlne and importnnoe to con- 
eidernble extent ni1lt.e tlin trniiafor end will he taken 11p separately: 

Tho esteblinhmont of thcr clinplny etntionn hnn gono on nlowly, 1,nt gradudly, nnd 
without any esperinl effort on the pert of tlie norvico. All the information possible 
has beon given, cind whtrnovc~r rt+t]ilant,n IIRVI! boon made, oare has been taken to first 
learn if tlie proponed locntion wnn in n donirable plaoe, nnd if the forecasts am tle- 
aired by the people. In t,liis way I tliiak they have boon enorally situated in plaoea 
where they are epprerintod and nro tlninp ni11r1 good. &aily are sending the fore- 
cash to  sarroiundl~ip villa re, and onr rim ie to  inrresne,t,hat part of the work mnrh 
more. Tnlophonelinee whl rt-t.oive enperin1 attention, l h o  lorn1 and forenoon foro- 
casts are iiiont dtrairetl b tho dinpl~~gmrii, an11 thnt tJhey are reatly appreciated and 
generrllv foniid to  be o!vnlno n~id itnj,t,rt~~nro in the daily lPfe of those who see the 
flags or hear the wl~int~len in eiiown i)y lettern from tho r~ inp~nymen~ 

Considornl~le is llein done in Mnii~n in notieling the dnil forerants by the rsilroed 
tritiiis, and a good denkin Conneot,icnt. Tlio ohrerver a t  fiow Ilavoii &seryen great 
credit for liin erorts in thin line in that  Rtntn. If 11in plans nllreeed tjlint he is now 
workliig oil lie will, t,l~roiigh tho rnilronds rutd the Wont1ic.m Now 'Englsi~dTelephone 
Compnny, roi~t~li rirnrly ovcry town in the Htnto. B i ~ t  when thin in ~~rrnmplished all 
in not done. In very many cr~eos the forerusts may bo ontchd in tliotlepotn for days, 
nlmost, withont 11oinp of uuy benefit to  thwe most internutad. In  the beey seanun 
of hrrvontinpt tho fnrninr dtmn not take the tinlo t,o hive nevoral miles to re& the 
forecasta. Romo ~iietl~otl n~nnt 110 iirgad for tlispfaying tho foreoantn by aege or 
givillg them by ~liint~lun. 1 I~rlinve t,lint t,he grniigo c&n give the mont assistance In 
thie; and that  tltrongh ac~t i~ i i  of tlio lor111 graiigtw these f o ~ n a t n  onii bo taken a t  the 
depots snd given to tho peo lo. 1'110 trnin norrice is gooci ~0 fnr an it goes, bnt tnitst 
lw nu plrmnntntl ltg nonlt~thlig inoru . We hopt' tliat throagh the new woolation in 
New &n land the mnntern of tlie Rtatn grniigen may boeome interested, and thus sot 
tho lornfgrangon nt work. 

About e down front-warning ntntions are now being rotnliljahed. We me, how- 
ovor, in corres~~outlont~e with $110 prat~ident of the Tobnrro (ilrowern' Ansociation and 
also of tht) New England Crnnbrrry Grnwnre' An@ocintion relative t o  these warnings, 
end hoth seein intort\nted and ~ I C O I I I ~ R R  to  bring the nir~tter np offlcirll 

Rtlports are 11ring rrt'eivrd with n fnir de rre of re nlnrity h m  1% nrnp oorrea- 
pon(lents, well soattomel over Now linplnnif 111, to Xlnn R +lie vrop bnllot(in8 wore 
lssrtnd by the driplicating prorese, nut1 abont 275 corien were nont 011t to corrwnpond- 
entn, newspapers, exrhatigro, oto.. bnt bngiiining with the following week, nrrail e- 
menth wore ccmipleted with the dnnnnohnnet1tn Rtste Hoard of Agrinnltiire ~ l i e m % ~  
the bulletinn linvn bettu priiitc?il r n ~ l  t,liei~itrnl~or eent out inoreaaed to over 2,200. 

Throii h the wi~iter ~uotitlin we innlie an ndvanoe bullotin on the 361 or 4th of enoh 
month fviug a brief aoln~i~ary of the weather for the previniis month for ~tblioation 
only. f t  in eent to all newnpclpnrs on oar lint. In the niiinn~nr it i~ eon8dered that  
tho weekly bulletins 1\11 t~licl jllnau of tho monthly. The mouth1 billletin ban bean 
inoreased 'to 10 pages since tlie t~i'unnfer, nud is now insuod aboufthe 12th or 13th of 
the niontli following the one for w11it.h i t  is tlie record. The oper for the bulletin 
in fr~raiahecl 1," the Rnroaii and the 11ioi1tcy for l ~ i n t ~ i n g  in Rrniahad by tho New 
E n g l ~ n d  bf0td;ro)ogiclb~ 8ociuty, thu LIlbl'v~~rd Collogo Obsevntor~', the Mb~lllie~ohnsotta 
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State Roard of Agrirultnre, tho Maesachueottn Rtate Roard of Honlth the M~seachu- 
ectts Agrirultnrnl Nxprrin~ent Btation (a  smnll nn~otint), the New Ifampshire Agri- 
c ~ ~ l t u r a l  E'xperinlmt, Stcrtion, the Maine Btuto Uonrcl of Agrirnltrrro. Next year we 
hope to have t l ~ e  New E:II~I:LII(I nnnt)c~itttir~n take I~olcl of it,, or olso the tlifl'eront fitate 
agriculturnl oxporimc~nt ntrttioun tnkr, tho rt~nl~orlnil~ilit~y of printing it. We sl~al l  
ir~croase the pages ns tho fnn(ln for l ) r i ~ ~ t i n g  will adnl~t,  t10 t h m  is 110 difflc~~lty iu 
fintling'intercsttng 1111~tt~rin1 rno11g11 1 0  till thtsn~. 

'I'ltttro nro uow 164 vo11111t:~rq I I ~ ) L I ( . ~ \ ( ~ I H  ropo~.ting tn tltin ncrviro, inrluding tho 
rr~rnlnr wtntionn in Nr\v 1Srl ~1:111tl. Oft l~ln I I I I I I I ~ I I ~ ~  Innre in hlnint., 22 in Now Ilanrp- 
.~l~?rc, 11 in Varu~out, 79 ill kiann;~cl~r~nc~t t n ,  I I in Ithotlo lnl;~ntl, and 21 in Connectlout. 

NEW MEXICO. 

(II. 11. Ilt~rsry, Weather Bureau, dir~rt,or.\ 

Early in  June, 1891, tho obsc.rvrr in charge of this station callod the attention of 
the Chicf Sigunl Offiror to tho necennity of a we:~thttr service for h'uw Mexico, but 
owing to tho al~proricl~iny trnnsfer of tho Weibther Ihrreall to the Departn~ent of 
Agriculture no action was taken in the mattor. Intn~eclintc~ly uftor the trnnsfer the 
new nluna ornent gave the matter attention and tho obnerver was instrc~ctetl to  F ctr nnixe e rerritorinl weatl~or norvice. . %he first ~nont l~ ly  I,nlletin inn~rud was for tho u~ontll of Airg~~nt, 1801, aud was 
bnsctl on the reports of 13 volrlrltary obaervt~re. 

Thin work hnn stosdily grown u ~ ~ t i l  a t  proseat roportn nro roccivecl fronr 33 volun- 
tary observers tl~mughont thoTerritory. 

There have boon mimg obstnclon to ovorcome in organizing thin sorvic-o that  arq 
not met with in many of tho (itntvs and Torritor~us. A Inrgo part of tho popnletion 
of New Mexico aro (~onvors:~nt wit11 the Rpanish Inny~rago ouly. Thin is p~~rtionlarly 
noticeable in the outlying agricnltur 1 clintrictn. 

Another obstacle is ia thu poor ma8 fibailiti~.s, making i t  impossible to get roporta 
in tlme to imne the bulletinn :IH fl:~rlv in the month as woultl bo dcnir~altlo. Ipor this 
roason i t  waa not thonght ac1vin:ablo to issue weukly crop bulletins, bnt inntonti t o  
isnne thorn monthly. 

The growth of the service hrw, I heliove, 11con very nr~tinfibot,ory, nntlortl~e circ~i~n-  
stances. The Ter .itoris1 pronx I~ax kintllg giver! itn n n  )11ort froln t l l ~  at,nrt, nntl I an1 
ra ecially nnclur thligation to Cnl. Max Front, of tho ilmly Sxl~tr~ 14, Now Mcbxlcan, 
w1me strongest s~ipport  can be r ~ t l i ~ ( l  11p011 ill thin work itt all tirnos. 

Nothing been (lone in tho wrby of foror~tat~n, flng w ~ ~ r n i u g ~ ,  eb. ,  but that  mat- 
ter is receirrn ronaitlorution a t  tho present tr~no. 

It is believe5 that  local forucaetn \vonltl Ipeof grcat 1,enolit ,:rl~tl roultl bo ~nacto with 
a good tlegree of accnraoy by orro fi~tr~ili:~r with tho locnl (*1i111:~titu j)ornlirbri tit~sof thie 
conntry, with the aitl of a sutficio~~t ~inrrtl~or of tolragr:~pl~~c% rcsports to rofbr to. 

Two monthly bulletins are it3n11cmtl I L ~  the 1)rrst~ttt time, a wo:~ther rrop l~allutin 
about th r  3tl of the month s~~crcu(ling thcht (:~vored by the blrllettn, and in I~anod 011 
the weekly reporta of tilro~lt 30 crop corrc-npontlautn. A wuc~tlror bnllctin is isatlod ne 
noon after the c l o ~ e  of the n~ortth us tho mo~rtllly wonthor reportn nre recuived a t  this 
offlce, ~lsllallg abont the 12th of the monttl. 'l'l~in cor~sintn of II sunIn1:Iry of the 
weather for the month, tabulated data fro111 on011 ntation, nntl rb niap wit11 tho total 
precipitation and average temperlbturo for tho rnontll rhnrted tlleroolr by thu use of  
ehadetl areas ant1 i~ot~l~orrne. 

About 200 copies of' rnch brrlletin are innnod rrro~lthly 11s the oyelostylo procows, 
and rlietril~nted to the Territorial proen and intc~rostt~cl partlitas for tho bel~cfit of the 
pnblir. Thel'erritorial paperw ver;y generally 1111l)lia11 t l ~ n  nnnrlrlary in full untl some 
publinh tho tabulatrd data also. I'wonty voluntary obncr~vurs' stetions jmve been 
retabliehod during the year aod 4 disoontinnc~~l on aoconr~t of tho observers leaving 
the place and no other available pernon bt-il~g fi1n1111 to r o ~ ~ t i n n e  t l ~ o  work. The 
general interest of tho public is steatlily iuc.reax~uy in tLi8 work, aild soverel new 
atatious will soon be eatabliahed. 

NEW YOI1K. 

(Prof. E. A. Faortas, dlrnctor ; R. M. II~~rilinge, Weutl~er I31irea11, sseistant dlrcctor.) 

The work of the 1~nrtr1111 has boon carried on in the eanlo goneral lines as heretofore 
pclrsnetl. The year clones with 77 voluntnry stations (in(-lrrrkin~ 6 military-gosts) 
reporting on more then onn elenlent, nnd .% epecielri~infall wtntions, whilo t l ~ o  re],ort>n 
from 6 We:~t,her B t ~ r e a ~ ~  fitations nre also rooeivetl nntl pnl)lisl~oil in t l ~ o  mo~lt l~ly 
report. Nnderhvor has hetan directed rrrt<her to improving tho vn111o ol' reports from 
wtutions slreudy sccurotl than towtr~ tl c n t ~ l ~ l i s l t i ~ ~ g  J I I ~ \ V  nt:~ tio~rn. 
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In Reptemhcr 10 anemotnetern, with self-mgistming attnrbrnents, wore set rrp a t  
10 s t ~ ~ t i o ~ l s  well distril~uted in the Stnto. Front 6of theso stut~iona good rurords hnve 
beun rectoivetl, hut owing to tlie ntrena of other work no nee han yet bet311 lnnde of 
th,e!e valuuble clnta. 

1 he specaiul tlilrnderntorrn rrports &re boing rernived fron~ nbont 80 ohnervers iu 
tho State but the clisc.nnnion of tlleso valr~nl~le reports hnn nlno bren rotnrded. 

Thrre has bccn no rndicel rllnnge in the iibrul of the monthly report, of which 
660 copies aro tlintril~ntt*cl ~noirll~ly. 

The Weekly \.Vorttller C'rop Ii1111(4in hna ntrndilg i~~orenaotlinpop~llnrity, nnrnny be 
evitlo~~recl by t l ~ e  f i r t s t  thnt of'nlore tllnn 100nl)plicationn rcvv~ivod tlriring the your 25 
wwrw from nwwnprrpern, t\nd nov~rill ilroro irctln tire pri~leipnl llny rintl proclnce 
oxcllnnges in tlrei Stnttl. Thv rrop bl~llrtiu in that pnrt of the service which can be 
clirrotly n ~ r w i n t r d  Ivy tho ~)l l l~l ic ;  crritl pnrtic*nlar ~rrina lire tjnkan to hnvu the ntnfe- 
l n o i l t u n ~ ; ~ t ~ ~  in i t ~ : o ~ r ~ p r c b e ~ ~ n ~ v u  I I I I I ~  ntll~ii~ned. Tho 11renent inane in 47Rcopirs weekly. 
1x1 guncaral, tbo I~~il lc~t in is pnl~lisl~etl, in wllolu or in pnrt, 1)y tho modt ittflnential 
pnpers in tllo State, pnrt,irnlnrly t b o ~ e  trtbating of rlgricnltlir~rl nlnttors an a 
npcnc-inky; nntl rnnny fintt,erir~g notires linve been rorcivc~cl froni the editors rrlritivo 
to  thtr vnluu \vllicli is etturlind to tho l)~thlior~tion of' i t  by tlroir pntrons. A rnn of 
the Rtl~ttr, 1~11nrtoil with the weokly ruinfilll, is nlao publidred \rankly in tlla #en 
York' Ifoini~nbud untl in the New England Homrst~atl, and amurnnoen hnve beon 
recwivtrd t1111t it  has mot with vt.1.y grnt.rnl n )proriat3ion. 

Of the 75 crop corrcsporlclonta f i r e  reglrInr ol,aorvora, 96 special rainfall obsorv- 
ern, ant1 11 rc.11ort on the I-on111tion ot'crol~n t~lone. 

8peviul eu~lea\~or  llsn becm ctirnc~tc~tl tlnring t811ct yonr to a flirther clinsen~inntion of 
the offlcinl foractmts by thu ~ ~ t t ~ l ~ l i ~ l l l r l t ~ i l t  of d i ~ p h y  stations. Tho pn em wort3 
intorested in tlru pro,juct, iciltl with their aid rind 6110 very gel~ernl cliatrh)ntion of 
circulurs tile prollonecl ~ x t o n ~ i o n  of tbin brnnch of the service wcm tlloronghly 
advertised. 

I t  was oferr~d to f~lrniwl~ o liniited nnmhor of An N to tlisplnyntcn, and for this 
pnrpone 40 fill1 sots not1 80 coltl-wtrvn tlngn woro r,rlrrffnnecl by ~ I I H  Stah, I~nrenn. A s  
a resnlt tllrru hnvu boon enlnblisllcrtl l(l7 11111 clinpley or wlliwtlo niynul ~tat~ionn, atid 
20 frost and cold-wnvu warn in^ stntio~ls, 111lring the yonr, mnking 15 totnl of 13flrta- 
tiorla receiving the forc~ornts fur t111g cIia1)11~y or whistltr signnla, rrntl 'LO tkost and 
cold-wnve w ~ r n i n q  ntntionn in (~l)t*ri~tion 1111 J I I I I ~  30. Tliirt,~-nine) of tlic~se dinplav 
stations wore fnru~nlltrtl Rags I)$ the Unitctl Rtlnten, W by th$ Stutcr, nnd 5%) f n r ~ ~ i s h  
their own t lng~ ,  sontrtl the \vhiutle nig~~i~ln,  or 110nt tho forscnsts in bnllet,in frnutas. 
This, honovt~r, t,y 110 rrlccnns reprt~nonln the totnl nnmhor of 111it-rs in tho Htcite din- 
plnying (a bullet~ning the f i ~ r e ~ - ~ s t s .  Many of tho stutiol~a atong tho principal rail- 
w a i  jriitlas poet the forornst rnesrcigc nu 1*orrivn11 fronl t ~ l e  trains. \ ~ h 1 1 ~  811 indefinite 
numbor clisplny t,he nign~sls fron~ prtw tlinpntcl~ea. 'I'lle benetit dccrivcd fro111 these 
clisplays is very great, trsproitrlly 111 the grape aud tobncco-growing er~etione nncl dnr- 
ing tho Irarvest tiniea. 

As tho nnmher of ~tnt~ions nrltl tho rnnning expense of refnrniehing flags in- 
crease, the necii of a tlorel~lo nignnl 1)1~cornen rnore emphawizcd. A aomaphoric sig- 
nal, altllough originnlly nrorc) oxprnnivo thlrn tlsgn, won111 c c ~ t  less in thrt long run. 

111 order id) rleter~irine whertr the t l i n p l ~ y ~  t~ro ~troperlv R proriatod, it, in nn 
that  bot one net of' nags bu fc~rninhed in tho snwn dialS.)nrui. This w i l R E t d .  
tentlenuy to weed out tl~oae etnt,ions where tho dinl~lsys are of no purticulur bonefit 
to the cvnlmonity, but aro usud sololy for atlvertie~ug purposes. 

(Dr. H. B. nsttle, dira,tor; C. F. von Herrmann, WRathRr nureau, rnnirtant direotor.) 

The work of tbe service dnring tho pnat year hnn b ~ e n  tho di~s0tniLUItio~ of fore. 
casts, the preparation of tho regnltbr moirthly sncl nn1111aI niet~or01o~iod snmnterics, 
an11 the insno of tho Weekly Wttathtyr ('rap l~rl l l t~t i t~.  l)~trlng tho ttmt l ~ a l f  of the 
year 18W etrorts were dirortcd to incronslng the ullnlher of tlinplng ntutions and 
establishing IL new eystern of front-warn in^ nttrtions. A system of nlnilin fowcesto 
to raw rnnny stations as eollld be reache11 t l ~ u  nrrrue dny lkoru the cen t r3  u@oe a t  
linlei h wnn also inungoratect. 

In 8otohur, 1091, urlvntltage was tnken of tjllr t ~ p  ortnriity ntforded by$lia reoenco 
of the 8ontheln Interstute Exposition a t  ~ l ~ l h ~ i g f :  to popnlnri~e the worE of the 
muteorologiual cfivislon, and, with tho nssistnnt~o of tho Clliof of the Weather Bnrosu, 
nn exhibit wns nlnde of all the inafrnmontu a~ i~ j~ loyod  in rnetoorolo ion1 invctstlga- 
tlonr, with marly abort., piotnres of typioal olontl formations, eto. 6omplimentary 
tlukets tn, the exposition wero issnotl to  all volrmtrr,v observers and dinplayman, not 
~ l l  cnu~pensatiun, bnt se a toktm of n ~rerintion of tile silrvices they have renclsred 
the 8tote by their volnntary labor. '?he exhibit wl~n of s outupo to attroot &ten- 
tlon and WM viewed with grunt itltureet by lnulry 11eol)le. 

5 
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The roornn occ*~~pied 11y the IJtnte menthcr scrvire nre loontctl on tho third floor of 
the* A g r i c ~ ~ l t ~ ~ r n l  lj~~ileljng, corner of Etlci~ton nncl fl:~lif:~x atrcctn, and are wcll 
lightctl, Inrgt., nnrl c~onifortal~lc~. 'I'ho work nt tlit* ctsntrnl n t~ t ion  in rnl~itlly iucreqn- 
I .  111 April, 1x92, the inn1119 of t l~t)  r tbg~~li~r  I I I O ~ I ~ ~ I I : :  \vontl~er ntnp wnn ei~n~n~trticcd. 
I t  in pontecl :kt 10 pl;rc*cn in Ilslc~ig11, r~r~t l  111ailot1 to 20 ~ ~ W I I R  111 t111. v~cinity. 

1)nring tl~c. pant, yctnr the n11r1111c.r of ntntionn rc.t*t.iving wt~~t l~cr r  fororr~ntw 11y tole%- 
graph h;~n lrrcn int~rt*aned from 21 to 53. 'l'l~o n111111tcr of ntutionn rcct.~vitig front 
wnrningx hicn 1)et-n I I I C ~ O : I ~ ( V ~  to iH. 'I'l~t* forc(,ib*ts 1e11t1 NIIRC~II I  wr~rningn ore (linncnti- 
r~ated Ity nle;lus of t l~v  rc,~ulnr nyetc2111 of ~ I : I K R  nntl wl~intlt' wig11:lln nnctl 11y tho 
Wc:~tl~er M I I ~ ~ : I I I .  Xtntio~tn rc*ct.i\ing tho ditilg ii!rrcnntx ilro $111 provitlctl tvith conl- 
plc.to n t k t n  of 5 flogn; thono receiving front w:lrnlriqn only 11uve tho aoltl-wrbvcr flr~g. 
The front-warning r t i ~ t ~ o ~ ~ n  :IPO nci~tt1-rat1 cltic~fly in t l l c -  tol~acco-r~cini~ig clintrirtn. 

8int.c J:11111ilry 1, I#!)!?, fi~rc*r:~ntn hrbvo 111:c.n innt~trtl rt3gnl~rly OV+'rg dttg (except 
Hnntltcye) for a pt%riotl of thirty-nix Iio~~rn in ntlvancc~ i11~tt~nt1 of for twtmty-fonr 11s 
lieretofore. Thin )inn e~~:rl~lt.tl the tlirortor to ~-n t :~ l~ l in l~  IL licrge 1111r11bar of ntittionn, 
whiel~ reccivc tho forociintn by rnnil frotn Il:~lvigt~ on tlic- nerne dr~y  thtry rtro innued. 
Small f ranic~ have bt.t.ri n~ipplitul n~id tliv forc.r:intn rcrc l)o%ttrcl for the 1)tnnodt of fnrnrern. 
This nyetel~~ hnn 111ot with urnrktrd el)provnl. ' I ' he~ i~ i r~~ber  of ntutioun receiving fore- - - 
oante 6g mail in how 160. 

Tho value of i60 foroo~vtn i~ o~itlinl,ntetl. I t  dul,oods on tho nkill of the firrmer 111 
nntlvratn~~ding anti ~ ~ t i l i ~ i ~ ~ g  tho~n. 'hf:ir~g f:lir~nerfl who re~e~ivc  the front \ V I L ~ I I ~ I I ~ ~  
11cgloct to ti~kt. pmc:latior~n or 111.tko any otft)rt toprotpot t,llt>ir t+rolw, nntl Jtt~ttc0n111I'vr 
lone. In tho apring tho frost w : b r ~ ~ i ~ ~ g ~  ;ire of a oolnl viil~itr in thc5 wo~itl~erc*tern pnrt of 
the fitate, wl~cm o ~ r l y  fluit (ntrnw1,orriun) an$ truck crops :lro rninotl. 

The Weckly \\'oatlier Crop H ~ i l l c t i ~ ~  11as 11cell rccc.iuctl \\ it11 int~rrrtnctl favor. One 
thouaaud two hnntlrod copien are print011 rrl~tl tlintril)~~tt~tl ovary ~vt*ok. Tho apr>trrlr- 
ance of tho bulletin hnn \,don irnprovt>tl by u new htr:btlir>~ict~~l ~ b r ~ ~ r r ~ ~ ~ ~ g t ~ n l c l i t  of ti10 
reading matter into nlorrr eouvo~riol~t forli~. The I I I I I I I ~ I O ~  of croli ot~rrt~nprtnde~~tn il) 
300, of which nnn~bc-r l M  report wit11 grts:~t rt.g~~lrerity. A clozan itnw 3-illall rnin 
gn11ge8 were ielcnetl ill .June, 18@!!, makillg t l ~ u  total ~ l ~ ~ l l i b o r  of c~rrt~npondeutA who 
r e  or1 rainfall abon t 36. 

b e  change in tlre date of pi~l,lit*ntion f ro~n  8nt11rd:lg to Mo~~tlny 11nn bt.en vory 
aeccL table to  the prrann of thin fitntt~. Mont of tho wc-t.lilg I I : I I I I ~ ~ N  nre p1il)linl11.11 on 
~ed!cncla~n, l'hurndayn, s11t1 E'rid:~yn, nntl ~u~t lo r  tl~tr no~v urr~ll~gcrrrlr.ilt rircr nl~al,led 
to publish the crop bllllotiti tho na~lru weak an iaa~~t.cl, wliicli wun f o r ~ ~ ~ o r l y  11ot the 
cam. 

As eviclence of the v:Jnc of tlm crop 1)11llotin In:ly 110 c~itotl tlir, fnct tl~trt  the nlib- 
stance of it is tr,legraphetl to a 1111rnl1trr of pn 1c.rs; t l~n t  11 Inrgo I I I I I ~ I ~ ~ ~  1ri11t the 
bulletin entirely or in part;  Llr:bt ct3rt:cin nmrc!~icnt,n st lfi~ltrigh hnve nIscid lirtr of 
pernons to  whom they nun1 the bollutln a t  tl1181r own oxpollno. 

The nlonthly ~neteorologioal reports have bet.ri inrnntl rcrgc~lt~rly 1111ring the yeltr. 
An improvement in tlit, rcrrtcllgorrlont of tl~t: n~ntter  w:cn ~r~:rtlu :ct tho I)ogir~r~ing of the 
your 189'2, thelntitndo nntl lOrIgitlld0, olovatior~, iind ~ r i r ~ ~ ~ r t  ofol)nervor I)~~i~rggiven for 
each stntion. Tho n~illtbcr of monthly roportn issnerl is (NO. Each ruport tbvcregos 16 
pa: en in len th. 

f h e  aun~1u4 mpnrt of the Rtate woatl!e-r nnrvire for 1 4 1  i n  nenrlg sonq~leted. 
The edition to  be pr i~~ttrd in 4,000 coplt-a. '1'110 rtrport will I I I ~  11nnt1 an ])art of tho 

exhibit of the North Cnroliua I ) o p a r t ~ ~ ~ c i ~ t  of A g r i ~ n l t ~ ~ r o  (State 7~0:~tlivr horvico) n t  
tho Worltl's Fair. 

During tho yearn 1891 nnd 1X92,6 st:ctioun tnking niutoorological obnurvetions were 
established ancl 4 clinoontin~~etl. 

The total uu~nbor of rtatious from which roltorts are roceivud ie 82. 

NOBTIi DAKOTA. 

(1%'. A. B'allon, Weather Rlrrenn, cl~recmr.) 

As instructed in 1eitc.r from the Chief of the Wer~ther Hnroa~l, dated Washington, 
D. C. July 23, 1891, st,epn wrrre in~motlintely inkon to ~ I I R I I ~ I I I ~ L ~ H  a Norill Ijakotn 
weather service, which wnn f i ~ ~ i ~ l l y  ~ o r i n ~ ~ m r ~ l a t ~ d  Al~gnnt 15. l'rior to that tlnte 
the work wan rontlnctc~d r.o~~,jo~ntjy with the nnrvice of Sonth 1)nkotn. T11e 11111i1l~or 
of ntntionh then entnl~linhctl in  North I)~ikot&, 21, nervc.ti to forrrt n npl~nditl ~ i ~ ~ e l r t ~ n  
f o r e  beginnin . At dnto, ~ n o r ~ t l ~ l y  ~r~cteorolygicol rtrports are rerttived fro111 40 
ntationn, inolntfiug 4 rrgnlr~r ntntitms of tho Wehbher Hanlan ant1 I arm punt. I ) I I~-  
ing the year 17 volanterg ntrbti~nn were entirbliehecl icnil 6 dincoulialiet~, Althou h 
the  above liguren nhow I)nt n gain of 11 ntationn, tlrare nur nu uctaul iucrelue of b, 
es 3 of those trennfurrecl l~ever rentleretl a report. - 

At time of trnnef~~r, Atig~int 15, lI):Jl, there wore 13 atrctionn roceivin tlaily fora- 
csrts for display of weuther a11d turnporirtnre nignaln. L)il~oe t h e l ~  18 ntlfitionnl have 
been established and 7 diaco~~tinoetl, maltit1 at duto 9.5 111 ooiipvration. All but b 
d this number have prooured their own &bya. Tllo forecasts ere sup1,lied to  al l  
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utntionn t l ~ r o n g l ~  tlro R t .  l'nlll nut1 Ilinncirpolin otllrou, OII nrc-aunt of tl~cbir hr i l i t i rn  
for q11ic.k tlintrrl~t~tion. Iu  ndtlrtiort t o  tlrc. c~ l~ovo  I I I I I I I I I ( I ~  of (lin111:by uti~tionu, th l~ro  
llnve rceont,ly 11nen t~n tn l~ l~n l~ t~c l  $9 nt:~tionn for nl)c~c-itcl wlbr~~ings of' front. 

7'110 firnt innlie o f  111t. \Vc~c~kly \Ytv~tht~r ('rol) 1{11llvli11 \ \as i i~r~t le  f i ~ r  tho \vc.c.c\k I ~ I -  
ing April !I, 1882. Sinctr tlrnt tlntc. rill :I\ c7rnEc. o f  260 cscq)rrn 11rr\t. 11~1.11 innnrcl v\ c.okly. 
'1'118 work o f o l ~ t i e i n i n ~  crop C O ~ ~ ~ I R I I ~ I I ~ ~ ~ ~ I I ~ R  w:ln 1111nll(v1 vigoro~~niy 1111ring tlre tirnt 
two  rnonthn of thcj ~rroncwt ~-:rlentlt~r yc3:lr, nntl evoq  t~ l~por tnn i ty  tnk1111 ninco tonec.rrm 
ndtlitional own. At clrtto 110 I I~ I I I (*N  :trcr 1111 the  lint, nn corrcnl~ondt~ntn, roltrcrrc-nting 
evury c - ~ ~ n n t y  ill tlltf Htste l ~ n d e r  culti\:\tit~n. 0 1 1  lrn nvt'r:rgcl, i bo f  tllc>c.orronpoutlc~rtn 
rc*l:tll,r a rc l~or t  wcrokly. '11110 b~~llntirrn nrcb printt+tl in fnll cr\-tlry wrcsk I I ~  nt  Itrnut 5 
dni1it.n nntl D wetrklictn, nnd oc*onnit~n:rlly 11y 4 tlailic~s ( two it1 Minnc.not.it) nncl 15 
\ \noklle~. In snrlt a thinly ~ ) o l ~ ~ l ~ i t o d  Stnto nn Nortlt 1)nkotn this frlc-t nloncr uIio\vn 
tho intorent tak~rn  in tho  work. I n  fact, thin lwn~roh of the  S t~ l to  norvi(~o i s  tho  111ont 
i ~ n  )~ , r tnnt  fi*&trtre of all, nntl i t  in nnftr to  nssctrt that nt ltci~nt tl~rt~tr-fonrthn of tht! ill- 
tvl(igwlt f:rrn~~ww oT tlta Stisto ~ U I L I L  tho roport". Muny coc~lrrlo~r,lntt~ry oxprensions 
l l l b ~ t r  boon nlntlr snrl receivt.11. 

For t l~tr  first llnlf 01 tl1t3 fincnl YFDT tllo monthly b11110tit1 IVAR nn oxtr~trr(-Iy 0011- 
~lennetl, crndo nlfi~ir. Since Mnr1.h i t  l ~ n s  stnrltlily i ~ n l ~ r c l \ e ~ l  ill :bpl)n:lrnnct) I I I I I ~  ill- 
cronn~11 in uizo, 111111 t11-11:ly it rontnir~n rur nrr~~*l~. i l~~por t : r~rf  c*liln:btir c11bt11 a8 nny nin~ilar 
pnI11ic.ntion roc*oi\crcl fro111 tho ot11t.r S ta te  oervicscrn. '11Ilis i n ~ l ~ r o ~ r t n ~ ~ r ~ t  irl t11n 111tIle- 
t in  nnil iircrt>r~wo in itn ntlition wnu I~rol~)sI~t ,  &bout, firstly, by tlro nnuiq~~nrc~~rt  t o  tlnty 
at illin ntlition of 1111 clnnintnltt, nnd, n~*c.onclly, t,hrougIt tho aitl reccri\ c.11 S~II I I I  t l ~ ~ r  Ilia- 
mnrck ('l~ttntl~cr ot Uo~nlutbrce in 11rint ing, nt  itn OM rl  tSx[)(\nno, ti113 1111llt~t irrn i r k  1):11111)lrlot 
form. Tllu ~ r ~ r ~ n b t r r  of 1,nlltrtinn inntlc!tl ~ u o n l l ~ l y  Irlrn inc~reunrtl grntlnr~lly fro111 t(W 11. 
A~rgnnt t o  2 0  in JIIIIR, 111nkin)s IIII Itvt~rftger iunno of li(O copion. 

N o  aid. in let 11renrut rcvc*i\ t>tl fro111 tlro Htiltc. for ~~roscre l~t ing  thin \I ork ; 1)nt RIICIL 
nit1 is prnc*tic.nlly rtnnnrctc\ l'ronl 1110 ~rtrxt l ~ g i n l ~ t t r ~ r ~ ~ ,  in , I : I I I I I I I ~ ~ .  '11110 I\inn~i~l'ck 
('1111ml1or of Comnlnrt-6 hnu t11111~irtt~tl itncrlf to  11o;tr t h ~ l  exllcrnncr of p r in t~ t lg  t11o 11111- 
1eti11n n r ~ d  ~ ~ r o v i d ~ n p  :LII ntlcl~tio~~rrl of1ic.o roo~rl nntil nit1 i n  rvc-nivcttl front tht* St~t to ,  
w l i c l  i t  1o11 t  1 1  n i n  I I ~ I I I I ~  I o r  : r I  I I I g i l i t i ~ n .  Tho nr~lb 
joot was  a l ~ o  I~rt~acltctl t o  IL l a~ytr  I I I I I I I I I I ~ ~  of 1110 It*ginl:lto~s ilnring :L llbt~! n p e ~ t ~ b l  
strnwion rintl ~ u o t  H i th n~nc*ll f i t \  or I I I I ~  ~~ro~ninc*n of' 11c*Ip. 

In  roviowing t h e  work ncc~o~u~ t l in l~~~c l  I I ~  thin nclrvicn tlnring tl~tr 111et yonr, ~t ie 
rcnpertf~il ly retlacut~rtl t h a t  i111r ( ' l~ ivf  of 1110 \Vrrctllor I \ r~r t~: t~ t  twnuiirl* tlrnt tllo r.11- 
t i re  ],oln~lntion of tlto Stnto in Ivnn th:111 2OO,000; lllnt H I I  ~ ~ \ t r ( r t ~ ~ a l y  largo I I I I ~ I I ~ I P ~  of 
thirr po ~ n l ~ l t i o ~ i  nro fi~migncm, nnnl~lu to uptank or rent1 Ktrglinh ; 1111tl t l rr~t ,  t \ \ ~ * ~ r l ~ t i n g  
nlony t\lo linen of tho Northt~rir I'r~t*itirs ~ L I I C ~  (iroat No1 t11trr11 Ilirilror~tln, tlro \\cbntc*rn 
half of ~ I I H  8t1it t~ in prnc#tic:~lly n~loc~ttlt-tl, Innking i t  o x t r u ~ ~ ~ u l y  clilklcnllt t,o o b t a i ~ t  but 
a few voluntilry olnervorn ill tlli~L rrc.c.tic111. 

01110. 

(C N. Donhum, dirort~~r, C. h l  Htrt~~ig, \Vonthrv Rt~rtun, nrnlntnnt cllmctnr.) 
n ~ l r i o g  tho litnt 11:blf of tlw ycrnr 1891 tllc~ gcjl~tbr:rl \vt~rk of t110 ncrni(*tr \VRR rnrriotl 

on an in prc.cocling ytvlru, r~ i l~or tu  I N V I I I ~  I ( ~ I ~ ~ ~ I v ~ I I  H I I ~  1)111111u111~~1 monthl> . '1'110 Nnnrtc 
plnil wan onrritrd ou t  nntil, I)y 1111 nc.t of' tllo Iv,$ul&btnrt\ OIL A ~ r i l  12, In!)?, t l ~ o  0l1ii1 
1nc~tnomlogic.n1 1~1rn~nr1 w:rn ~ ~ l ~ o l i l i l ~ t ~ ~ l  nnt1 I\ '' St i~ lv  \v t*~~ t I~ t - r  : I I I ~  vl*) I se rv~ct~ ,"  nnder 
t he  rutq,ivoo of tho Stltt,cr l(os1~1 (11 Agri~llllrlrtr, wan twt~~l) l in l~o~l .  'rlln 111rLi1~u to I~tr 
~)orfortnc,tl 11y tho oltl no~.\~irtr \\ rrv ntlirtly t I l t r  111ctqrt ion t~rlcl 11rl11t ing of rc)wrtn 
f r o n ~  volnntnrg ol ,sc~~~vrre;  1111drr t l ~ o  on\v I I I \ +  1111- 1111t1c.n are  tcnlrtr#otl, not only t o  
inalnclo tl~orro of tho old uorviotr, 11111 ~11811 i ~ ~ l d r n g  tl~tjrt'to t l ~ o  ~ ) n l ~ l i n l ~ i n g  of n woc.kly 
wr.c~tl~er c>rnl, I,nllt~tirl, tho  innt~~~nc-n nntl tlintr~l,ntion of !\c::\thor furecir~ta, front, 
col11 ~vtivo, an11 flontl \+r~rningu, II I I I I  1111 ot11t r 111:1tlt*rn bo~ t:111\11rg t o  the  rl in~ntolopy 
nncl rnottv~rology of tilt. Sttrln. 'I'llo I:\\\ nlno c.ro:~tvtl I\,(, oilivua t ~ f  tlirt.rt.ur. tbnintirl~t 
tlirocntur, nntl 0110 or itlorcr I~c.iil c.\l~tvtn; t110 (lirtv.tor I I I I ~  10(8111 OSII(*P~L( tu 1)0 111)- 
pointcd IIV tho Stnte HIIW~I\  of Agrl(~~lIt lr~*t*.  

The t~ ik t r i~~lr t ion  of ti,rc~c*:lntn of \\rc-nllrc\r I I I I I ~  l~~rrlptrrrrtnrt~, c*o l~ l - \ \~ l \ t~  IIIIII  t'ront 
wnrningn R o ~ n  \V~ullington, ( 'int*innlrt~, rerld ( ' I t~ \~*I : rn~l  \vl\n eo r~ t l t~c t t~d  111ro11~11 tlltt 
loc~cl R C ~ V ~ P H  1111r1ng thtr >l\nr. , i t  f 110 I I I I P I I I I I ~  01' tlrn ~t . t ir  25 point8 111~~1l i1yt~~l  tl~trwe 
wi nnlu, 11nt tlirollgh t t ~ e  tlfi~rtn ol' t Iro nor\ Irty tint1 t 110 gtSlltrltlnn t'Oiipcll.:bt ion of t he  
( ' t i c s t '  of t he  Wcntllor Ilrtrt~cl~~ thct I I I I I I I ~ I ~ ~ ~  oC f ~ o i ~ ~ t u  1i11n I1twt1 int~rn~~ac*tl to trt thtc 
cloer of thn ycanr. I \RRII~OU ~ ~ c R I ? ,  t i  ~ ~ ~ i r l t u  r~( ' ( s i \o  ftoyt \\4lrlllllgR only. 'l'11t3 I I I ~ R -  
nngantf'ronl ( ' i~lcinnnti  nncl ('lnvcrlncrr\ nrcr 11r(q11ito11 by tho Itrc*~bl fi%l'n~'lb~t OI~JPIR\N ~t 
illono pointn Ikon1 tllo ~norniny \\.n:rll~or nr1111n nntL toltrgri~l)lrotl t o  tho ac.i~trrb\ omre a t  
C ~ I I I I I I I I I I ~  ; 1I1t.y nro tllrm tlintril11ltc.11 t o  points o\ cbr t l l c r  u o ~  t11i.1 II ttnd no~ltl~(+rn nor- 
tionn of tllo Htitttr t o  \c.\ric.l~ tlroy nlq~ly.  'I 'l~t~or~ ~ r r c~~n i~gc~s  ro\c*r thtr wenthc$r rol~tl i-  
tionn litr tho thirty-nix I ~ o n r ~  follofi ing. At t l~tr  )tr~ntn rtrcsni\ in% tl~vnc* Irloanrrgtla 
t l ~ e y  art3 ritlltbr iiinl~l:r~c,i i)y lavnlr  of flrlgu or uonrionl I I ~  nlnnns s f  \v\li*tins lor tila 
I,c.l~c-Ht of tllv ~ I I ~ ~ I I I I ~ I ~ I I I ~  I ~ ~ I I I I I I ~ I I I ~ ~ ~ I ~ R .  Of tlrv ~ I I ~ * ~ I I I M I ~  t110 111tttxr is ]>r~>\*ithg 
11y fit1 11t0 11r11nt ~ r ~ ( - ~ ~ ~ ~ n n t ' ~ t l ,  arr t I1t1 nign:iIn VIIII  I I V  I I I ~ I L I - I I  11,s I : I I ~ ~ I I I ~  ot' 1111tt(rrflil ~ v l t i ~ t l a  
for roilus ~bwrcy f'r'ru~i~ tlitr 11o1nt ot't1iuwmin:liiun. 'l'hu reanltiny buuolits to all clawas 



from the present wide distribution of these dnily weather mensagen are prnving to be 
very great. Thonosncls of farmers are ennbled to obtniu thin infbrmution and act 
clccordingly dnring the neneon of cnltivation ant1 harvesting, onel liave been ennl~led 
to oarry their operations to a more s~iccesnfi~l inwne than thrtg worn aepable of tloing 
before this information was a t  hnnd. Merc*llnnts are uning it  ill thuir ehipn~c~ntn, 
builders in builtling operationn, :~ritl liu~rclretln of othcarn 1)onrlit by i t  in the tbornlnon 
walkn of life. The cold-wavo warnin n (luring thu p:~nt, wiuter were very unrceae- 
fnl, and were highly comnlontlecl by t t e  peoplo in the clilf(~re11t part. of the Rtatp. 
The local nowspal)ero of the diffilrent ro~rtrnnnitioe havo tekcan grcrrt intrrrnt in this 
branch of the work, rncl pnltlinh in r:1r11 i v e ~ ~ e  tho wrat l~er  foreerrat and s11c11 otl~or 
inforrnatio~l obtainnl)l~h for the belletit of their rentlors. At all poirrte whero tllo 
messagm are receivocl they are regarcled R~I  intlinp~~nni~l~le, 11nt1 arc eagerly wat~c~l~acl 
for and eot,ed upon. I t  in tho i~rtontiorr to c:Lrry thin i~~forrnation to overy cornmu- 
nity in  the Btate that  cleairento rt-ceivo it, trs it  I H  one of c.or~ntnl~t 1)c.notit ant1 nlrould 
be eajoyed by all. 

l 'he first issue of tho Weekly Weather Prop Rnllotilr wan ~nutlt- April 9 1892, con- 
sisting of 1,600 copies; this number was incrc.irsc.11 to P , o M l  copien weekiy April 16 
end to 3,,W oo ies .Jnne 13, 1892. Jtecluowtw are ret~ri\c.tl tlail) li)r tho report, arid 
the issue will gave to  be fi~rthc-r rnrrt~;rnntl befort. the tblono of tho rnrre~tt, suanon. 
The numeroua npplirationa fbr tlro report rrre rtntinfiic~tol y c s t  i t lo~~ar  of itn viilno :~ntl 
pop~la r i t~y  with the y p l n ,  n n ~ l  the ngricnl t~~ml cli~su I I I  1111rtit.11l~r. I t  in eng~r ly  
sought after ant1 pub ished by tho newnprcpern of' thtt Stnte ;bt Iiu~gt~, rt1111 1)) their 
means carried to tllouaands whoul tlre n~rvicu co~tlti not ronch othrrwino n~lel n11pp1y 
with the information in t l ~ e  bnlletinn. Over 700 clnilg and wec.klv nt3wnpit )urn ot' tho 
s ta te  are sopplied with thin reporl on the d ~ ~ y  of i a n ~ a  nntl pi11)linh tlrr ck~ta I I I  full 
or i n  part. 'lhe nnmber of crop corresponclc~~~ts now cxcetatln 700; of tht3nc', on an 
average, WO report weekly, and a t  t,imen report8 are rec~c~ivecl from tho full lint; the 
number of reports vurying ;is the prrnn of work permits the t.orro~l)ouelt*~~tn to lneot 
the demancls on their time; r~niforrnly, however, thl- tl~rty of ~erl~orting pronl])tIy i~ 
attended to, and snfflcient reports thre raceivetl from 1111 c0olu~ticw to giter111 rcc8t-clr~ito 
and fair statement of the prt~~alentronciitionn. 'l'hr cor~~t~n))o~~elentn aro nll Irlarn wllo 

"u~ake agriclllt~~re their bnsinrne, and are to be dcptrntlotl npon for thts rc*l~:~\~ilitv of 
the atatemento Sorwarclecl to thin offloe. fn  conr~ec-tinn with thin work thcr c~ntnl~~inh- 
ment of rainfall ststions re orting maximntrr untl n~inim~rr~r t r ~ n ~ ) r r r ~ t u r e  runclings 
and morrnt  of rainfall has toen oommoncecl, arid 50 ~orronl~t~ntle~nra llfivo bcru nnp- 
plied with these instrnmor~ts in cliff'erent )~rrtn of tho Stattr tI11ri11 the rnonth of 
June. I t  is the intelltion, an the nkennn a t  ~ I I ~ I I I I  pt*rr~lit, bo 1111pp1y alfce~rrc~nl)c>rrcleI~tn 
and thnn render their reports of t l i r c~~t  vn111e an to nt:ttr~nents in regnrcl to t,ernpem- 
ta re  and rainfall in c~onnrrtion with t,l~r* vron ceol~tlition. 

Reports were rt*ceivetl tlnring tlro year from 5 W ~ a t l ~ e r  I ~ I I ~ ( ~ : I I I  ntt~tionn ant1 71 
volnntar.~ stations. Fifty rainfall ntcrlionn wcbrc3 t-utnl)linI~t~~I rltl tho rlontl 01. .fnnn. 

Much more rtfect,ive nrrviro cortlcl 1)o s c r ~ ~ r e d  in t11t-r clintril~~~tiou of the lorcrl 
weather forecastn if the local forec-nnt ofnrinl wtin wtntionocl a t  the Htato c - c ~ ~ t ~ - n l  
omce, or by the distribntion of tho fi)rc.cantn dirt,t*tly Svom the ofllco whtsro thoy sre  
msde. A great deal of v ~ ~ l ~ t a b l e  t i m ~  in lost tl~rolrgh tho trrbnnti.r of the Inssuego, 
avercyying over an hour each clay. A grrnt int.rt.~rwe in the (1intril)ntion of there 
mesaages could also be necnrrd t) nul~l t lyi~~g enc*l~ dinl)l:~y~rlun wit11 r r ~ r d ~  to net111 
oo iea of the messages thrnngh t i e  m ~ i l n  to sr~rror~ntling townn and to pemtms who 
wi% be benefited by the inforn~ittion. 

In  this coane(:tion I dctnire to say that, great csmdit I N  tlne to the voluntary ob- 
aerrera of this Mate for t h ~ i r  uniti>rm willingnoas and prom w to ens in renclt3ring 
reports. At no timo during the. year has any c~otsl'lnirrt itern nlnlftr in tht, p e r f o r ~ n ~ ~ ~ ~ e  
of the ardnone d~rt i rs  imponecl neaennerilg ibr tb proper l)t.rfi)ru~nnro of the work. 
Very few reporta aro rnianing from the rec~ortln, and tlr14r \:~llle in rorrenponelingly 
increaeed by their ron t inn ity. 

To fnrther increastt the oRlc~icb~~cy of tho local servict., th r  nc~ggt~stion i n  offered that  
it would he advineble to  incl~~cle the rrop oorrc~nponclc~l~tn oo the lint of pernorla to 
whom the reports of tho Uejricrtmc.nt of Agric~~litllre nntl th r  gctrleml Weather Ilureau 
ere sont. 

The dirertor desires to  exprons to the Chief of the Wcbath~r Ruronu tho t111r11kn of 
the oervice fnr hie genrronn ~oiipnrat~ion ant1 annintl~nro rentlereci d l ~ r ~ n  t,he yenr, 
nitl~out, which tho I o e ~ l  ~erv i ro  woulcl hsve bmn ntrrioualy crippled an$ unable t o  
have rarried on tlre work so ~~iccennfnlly. 

OKLAHOMA. 

(Lmlis Dtnmun, Weather Pnromi, direotor.) - 
On July 23, 1891, the ol~aerver a t  0klel1r)mn ('itv wne inrtrtic-tnd by t l ~ e  Chief of 

theweather  Hureun to take nteps toward tho wrtt\hlinl~rnr~~t, of a Htnte Wt.athc.r 
Bervioe for Okluholna Territory, and was a t  the sanle tirue apgointotl dkoctor uf it. 
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Circl~lnre wero ncrortlinglv sent th ro~~ghout  tho l'vrritory, rnlli~ig for vo lu~~tury  
obnervurw, but it grovt.d H. ~ i i ~ c ~ i l t  tunlr to ncwnro tllcn~, tlno in p i r t  to  the rc\cae~lt 
n ~ t t t l ~ ~ n u ~ ~ t  of tliin 'I'~*rritory 111111 tlie ~ ~ ~ i n o t t l o ~ l  rendition oi ~rlf~iirn 111 y~r~i~~ribl at that  
tinrcr, an11 prrrtly to th~r  f'ncbt t l i ~ ~ t  ~~vnr)bocly wnn ilittrrlt on t,lio ollcr~iing of t8hu liew 
1a11tln. No 11uil1n were np~~retl, l~owtcvcr, nnt1 ill13 1~tli1r1n of tllin 11illvt3 ~~ont,in11(~11 iintil 
a t  tlro presc-nt H riting ~ I I I ~ I H  111-0 111 t~t*t,i~tr o l~or i~ t~on  20 ~t~i t ionn  of o l ~ ~ r r \ n t i o a  be- 
ki1l1'8 2 wt~ltiionn w11it.h rcr)~ort rnilifibll o111y. 'l'l~e n t ~ \  icSe i~ now trntublishetl on e 
rrolitl hattie untl will I ~ X ) I I L I I I ~  I L N  t l ~ c ~  new roniiti~vi I t~t t~Ij  I I ) IC) I~~V\  nre IUON ~IYINIIY 
l101~1l:rtrtl ~rirtl 111.ttt~ n~lril tilt*iIit~~u R ~ O  ])PO\ 1111~tl. J)nl ing tI10 30:1r 9 W O I L ~ I I V T  fore- 
cbrint wntl nl~erinl Irctnt :~ntl eolcl-wave ntrrtir~nn I ~ n \ n  111~rn c~nt:~l~liwllr~tl in t,ltrr two Trrr- 
ritorit.~. 'I'h~c Iicbt.trnnlllsy tlriys lrnve I I I Q I ~ ~  ti~rn~nlrc~tl Iby tlio (:ovc~rnll~tcnt nnd the 
telrgrnph ~ r ~ t - n u ~ ~ ~ c ~ n  nrtr no11 t to the ditYtrrt~nt nt~~tioiin SKOIII Kn~iu~ln C i C j  : ~ t  (3ovcrnn1unt 
oxptwnc*. Althongl~ c c~nnitler~il~lo I I I . I I I ~ \ ~  han I)twlr clurivtctl fro111 tllc.no mmni~gcn by 
tho p ~ ~ b l i ~ . ,  i t  Illin not Ibt~rn RO gr~ctbt IIN i t  wo11l11 I I W V O  betrn 111111 tlln u. 1x1. ti~recnste 
been tolrgral1l11.11 inntec~d of tlin )I. In., u n  \ inn  111,on t l ~ r  c*untX. A t  l)rc~rtr~~lt tile tor~ner 
are n1-11t 111111 the i11r~rttnnt~11 \ ) ~ - ~ i ~ f i t n  I I ~ I .  t j l ~ i t n  j~t '~(~lr) l t ibl~ uud t11tc ft)rt)t-tr~tn givu nluch 
grtr:rter nutiul'ac~tion to tlttx ~tclrrrnl p~~l)lit . .  

T l ~ e  wc~t~klg ~ N R I I I - ~  ok tile. ~~nt i~)nr i l  iunl Rtritc woutllnr t'roll bl~lletinn were.re- 
errrrrwrl o ~ r  Albz-il ti, lW!P2. 'I'wo I~~~rtclrccl 1111ll1.t11iw ~ i ro  isni~cvl rct tlria nttbtio~~ evory 
week, ~ ~ r i r ~ t o t l  i r ~  ( ~ I I ~ I I I I ~  ~ i z o  oil W I I I ~ I ~ I N  10 by 15. A roln~o.krtl)lo it~trrtmt i~ tuken by 
thv fnrmorn rtt lurgn in tllc~ao wc~ekly c*rc~prt.j~orts ibud the Ioctrtl prcsn t30nrmsl~tn vory 
f'avorlrbly 011 tlie ntlmc.. 

1"if'ty-sovo~i c.rol> c~orronl~~~ii~lc~i ls  rty~ort to this offl~*o. 
The Evening Gn~nttte 11ri1itn tho t * d ~ t o ~  i n l  ~~or t io i i  r~nd tho rrrinfnll report on Tiles- 

tlr~y uf'terl~ooll, tlto tlny ctf' inntle, L I I ~  t110 wl1010 r c ~ ~ o r t  iu tbo wrcklv edition t>n the 
followin): C'ritl~~y. 'I'll6 ' ~ ~ ~ I I ~ ~ - , J I I I I ~ I ~ I I I  111 inte t I~+)r t-]~t~rt  in itn trliti~uk$ ill thotVod~en- 
tlny nlor~ii~ig ~ N U I I ~  ILII(I tiIan i11 t,l119 wt~oI<ly p1b11er, 

Hivty ~nor~thly ruports nrs l~r i~i tc~t l  fit tl~in ntcition. 'I'l11.g I - I I I I ~ I ~ ~ I I  n~trtrrorolo~ioul 
datu fron~ 23 nt,atfi:rnn, c~ornl~ri*in)r: drlily ~n: ixi~n~i ,  tlnily ~ n i i i i ~ ~ ~ n ,  1~11tl daily mcluu t e ~ u -  
P O I ' I I ~ I I ~ C H ,  tlnily ruinil~ll, FIIII 11 n1111111lnry of I I ~ ~ H I - I ~ ~ ~ I I I I ~ O ~ I N  tlntn. 

Twt.i~tv-two htlntionn Iirtr i l l  ol~trrution. l*'ot~rtotm ~ t ~ b t i ~ n n  1,1ivn I~own ent111)linheiJ. 
t l r i l  t i  r 0110 ntrrtio~i (('~IIIIIIIIIT) WIIB ~bl~nntlontfd by re*nno~~ of innbility to 
nt.rllru on ol)atcrvor. 0110 ntntioil (SILO and 1"ox Aguncy) w11s 6:kttlbli811~d in ite 
plnco. 

Hix c n ~ ~ n t  ic!o in tho \rc.etcrrn ]lortion of tJlo 'I'errito~y, opened tho nc-ttlcn~ent 011 
April 22 lent, lrre not ytrt rty~rc~~ented on t l ~ o  nlonthlv reports. I t  is ruc~o~~~~uoadott 
t11rbt e t ~ ~ t i o ~ i n  be B R ~ I ~ J ~ ~ ~ H I I C ~ I  I L ~  P ~ ~ ~ I I  C O I I I I ~ >  nvat or I ~ I O ~ L ~  ~~n~lntit*n 11s noo11 as mail 
linen will huvo betm entu\~linlrrtl, whits11 will l~robubly bo douu duri~ig the uext eix 
mout11n. 

ONE(ION. 

a. R. linyon, dlruotor; 14. H. I'agau, Wruthur I~oreau, nealatant tliwotor.) 

Tliore I lnn  11ecn all int~ronao ~ I I  ill($ n i ~ n ~ b e r  elf \rentt~tw fororantsof from nix dieploy. 
IIIUII it1 JN(H)-'81 to tllirly-onu tlircl~l~~)nlr~ll 011 Jnuo 30, 189% 1)uring tlte year a euiul 
tlinpluy ntutiorin 6svo bthen ~ ~ n l ~ ~ l ~ l i n l ~ c ~ t l  in tliu I-ill  of' IJnrtlr~i~t1, the fornoastaking 
tlallvt.rc'tl by nit%scrngcbr. 'l'hore ht~n n l ~ o  been ohtutdiwhelt a vury cornpieta qateln of 
rnilwiby truiu b~llltctinn, I ~ ~ V H ~ ~ I I K  7(ML ~ l i i l ~ ~ n ,  vtq~renetlti~ig 148 attrtiona oil the Narth- 
eru, IJnlon, nil([ X I I I I ~ ~ I ~ ~ ~ I I  I'~~cific* rriil\\ ~byw, tlie Orngoil uncl ( '~~l iforaia  Railway, nut1 
t l ~ e  "Or~goni~itl  Rnilwuy." 'I'11in in  tl~cr tirnt yebar of gouorul ctinn~ltritlationof foreeaata 
ilk Orcrgon, ant1 t1rc.p rnet)t, with ~ ~ o l ~ l l l n r  Strvor. Tlrertr heve beerr wolStle of praiae for 
the fororastn f'ro~n ovury n~cbt~iol~ ot' tho Htnttc, but owing to the newness of tile uurv- 
ice t l ~ o  p~1111o I~avo not Inr~rncd to t ~ l ~ p r ~ v ~ i ~ r t ~ c  t l ~ ~ ~ n  and clopn~~tl upon them w wlicn 
thee ILPO 1110rn f~illy 111itIornto00, 'Vl~t~n, tot., t l~ur t~  is not that interest in tho foreoascta 
in 8rog1111 : ~ t  $116 n+ntmt tilnn tllnt ibrn. in in ntbar Stutua, owing to the regularity 
of tho i-lilnut~\ nn! the fact, 11f f't!l\ i ~ l l t ~ n ~ t u  tc~ 11tr aHw10tI. 1 am fleuse1 toea)-, how- 
ever, that  \vllere tho fbracantn art, 11inl)lnyc~cl the ]~t*o],lo tbpj~rt\ci~rto them and w o ~ l d  
not win11 to RCO t l ~ ~ i t l  i l I n ~ ~ t ~ ~ ~ t ~ ~ i ~ i ( ~ ~ l .  IIy a11 +rxti~nn~oli ot the f o ~ ~ e a e t u  to  tho ukore 
rllrnl R O I ~ ~ ~ O I I .  ~ O F I ' ~ I I P I .  \vit,I~ c o ~ i t i ~ ~ ~ ~ o t ~ n  u~id good eurvicn, there will be greeterbene- 
fits ai~tl 1111 11i11kr1ty will enn~itc. 

Tlln w~$t&ly crop wrntller re, lor+* have II~+I,II tho great fentnre of tho awvice, and 
thny Ilnvu r~~ct,ivod ~~olllrlic~iiilat\t~ri f'rc)~n ille pmnn I ~ I I ~  ,rttplo of tlio State.  in^ 
innne~l with r~b~nlnrity, rqlrt**t+nti~~g ev~try ronnty anti tt/nront every el~et inn prerinct 
ill tllu Ht~~ttc, tlieru 111ln 11t@o11 111ont ( ~ ( ~ c ~ l r a t o  untl trl~nt~wovtlly infor~~lation 1sid before 
tho proj~lo. All rty~ortn nrtr ico~~tatl I L ~  tlia snrnn tinie no r s  to proreat any sign of favor 
ill their dintril~l~tion sncl ovary nt~wsprcper in f ~ l r ~ ~ l n l r c ~ ~ l  with u ropy. 

I'll loc~tfirr~ l)ul)(+rR of tho Htnte 11une their ectitori~~l I I I I ~ ~ ~ ~ I I I I R  r u l ~ ~ t i ~ o  to the oropa 
on tl% weckly rnportn, at111 nlRny p ~ i ~ ~ e r n  rt4y e~ltin'ly 1111 the bi111etl11m Snr their in- 
formtition ns to  the growill crops. 111 flio editoriul pnrt of' Ihe wuckly butlutinr 
upechl atteutiou is paid to  t f s  guuernl development ofq the crop., coodltiono W.t 
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will provr fhvornl~lc: to  t , h e ~ r ~ ,  tlro g,rc-~lc*r:rl 1111t~10oli irncl ~troapocta; n~rtl  in t.110 for!r 
vonrn of t , l~c  nrrvicc: irr Orrgolr tlrcr r t ' ~ ~ o r t s  have ~ ~ r o v r d  1,o 1~13 ;lc(:l~rnto, nlltl fllro ollt- 
~ I I I C : ( I  l t r~~nltrctn :IN p111tliulrt~tI h;rvt! l ~ r c t v t , ~ ~  t,o l t t ,  corrt-ct,, I I V I I ( ~ ( ~  t111: r1~11ortn 11:~vtr I& 
rt:li:~ltilit,y for : L < ~ V I I ~ : I ( ! ~  nrrtl nro ,L I I ~ I - I - ~ : I ~ , C : I ~ .  'I'l11*r1$ art3 2% ltr~lIt:t~i~rn i~nrr1~11 I>;I(:II 
wook, nr;~iluti 1trilrci1t;rlly to t.~ro ifl!rKor1 1,;r1wru7 :III(I  t11c.y rtro ~trrl,linlrrtl in over 120 
lt~+wnp;tlI(:rn, n o r r r ~ ~ t ~ i ~ ~ ~ r n  ;In :L \vlr~~I(r, N I I I I I I , ~  i1116:n 11;1rt,, :III(I  t , h ( ! ~ ~  [ t ; ~ r l r g r : ~ l ~ l ~ ~  arc ux- 
t,r:~(.t,~tI : I I I I I  III:L{IO :in fl loc.:rln." 'I'llctrc: nrct 2x5 c:l.o t \ \ t~r~tlror corrcmlIo~ltlo~~tn. '1'110 
~nout~lrly rrpol~tn t.r~rltotly vIir~~:rti(: ~ ~ ~ : ~ t , t t b r ,  origirl:rl :rl.t,i(*ltw 011 nrrl!jcc.t,n ~ ~ ~ ' r t i r l r ~ ~ t  
t,l~c!rr!to, rrrrcl t,:rl~lvn fi ivir~g ~1.11wrt1 n~c.tc.c~rrIl~tgic:II tl;~ln. '1'11fry : ~ r e  ltrit~t,~!tl 11y t,Irc 
St,att$ of Orcgo~r i l l  1111: St,t~t,~: 1tri11t~ilrg olti~xr; Z,O(N) coltirs ;LIX+ inu11i:tI (::rvIr I I I ( I I I ~ ~ I ,  :~II I I .  
rLverngu f'rorrr 25 to  35 p:1,gien. 

'rlr(3 I I I I I I I ~ I I ~ ~ T  of r c p o ~ , t i ~ ~ g  ntnt,iot~n II;IH II(~I,II ~ I I ( - I , I * ~ H ~ . ( I  fro111 53 t,o 05 tlrtrit~g tlro 
yonr,srltl !!O l ~ c r  ~,c,rrt, of't.lrr rrltortn :Ire r r~gl~lur ,  c.olr~l)l~.tc., :ultl nc*c.rrrnlr!. 'I'lrnra ivc:ru 
:I clinc:ct~~t,in~~r(l ( I ~ r r i ~ r g  tlro yc:ir 011 U ( T O I I I I ~ ~  of' t . l ~ c s  I I I I I I I ~ I I T  of' ~ I I ~ ~ . ~ . I I I I I I ~ I I ~ ~ H  Itrok~11 
ic~rd ~r~figlevt of' w11rk. 

Soil oIt~~!rv:rt , io~r~ IIILVI! I I ( ~ I , I I  ~ O I I ~ ~ ~ I I I I V I ~  (1111,irrg tIr(!y(!:tr :kt l 1 ~ ! r ~ ~ l 1 r t o ~ ~  a1111 Corv~rllin. 
l ~ n r o g r : ~ ~ j I ~  ill111 t~l11-rr11og1.111t11 r~:~*ortln nru I I I I I C I ~ ?  111, 4 nt.111 ~ O I I H .  

'I'l~c: firlr~ln of' t l l t :  nc:rvic.t-, : ~ l ~ l ~ r i ~ l ~ r i : r t ~ c ~ ~ l  1ty 1.111! St :~to ,  :LI.I. c~sltet~tlotl ( i~r  i ~ ~ n t ~ r r ~ r n r r l t , ~  
nlrtl ctc(11il1n16:11tn. Iiy t,llo St,:~to ( ' o r r ~ t . i l ~ ~ t i o r ~  t l r ~  l)rir~t,ilrg in  11011e 11s tllrn S t n l , ~  ])ri~tt(:r. , ' 1110 St:~ttr II:LFI H ~ I  f i ~ r  g iv~r r~  t,Ire ne!rvi(-r :~~ l r~ i i r :~ l ) Io  n~~ltport , ,  :rrr11 , i ~ ~ ( l g i t ~ g  SI.I~III t,l119 ill- 
tc:rc~xt t,;rk1011 i l l  t,111> nt'rvi(v3 11v t l ~ o  I I I , ~ H H  : I I I I ~  p r~ l~ l i (* ,  i t  in :~ltltroc:i:ltc:tl. 

1)s c:oiil~%r:~.t,iotr with t,lrt! Ol'ogotr Agr i c~~ l t l r r i~ l  (!ollrgo :L nynt,c-rl~r~tic: ntutly (14' 1.110 
y!Vct:tn of' t,l~c: v:wii~rrn ~:Iirrr:~ti(~ c~o1111it iorrs 011 t 1 1 ~  growilrg (n,rol~n i n  1wi11g t,nrri~:~l  or^, 

1 Ito Itot, tlryirlgn wirr~ln of' M;ry orrcl . J I I I I I !  1 1 0  the  tl:~r~~rrgc: t o  tAo wlro:lt c:rttp, :~ntl  thin 
in c!~l~tci:~Ily Lhc: 11oit1t for vi~.lrr:~ltlo nt,r~~ly. 

1:rorlr 11crnor1:~1 c:xpc.ric:l~c:c! I 11:rve ti)rr~rtl t . l~a t  tho Itent tjl~ilrg for t,lr13 norvico in t,o 
vinit tlrr, v:~riorin vo l~~ t r t :~ ry  obnervc!m, ttrc*o~rto nt~clr~n,i~~tc-tl with t,lrc! ~rcvtl~ltr, nt,~ltly 
t11eir n ~ ~ r r o ~ ~ ~ r # l i r ~ g n  :LIIII  oc(rrr t:~tiolrn, :~t , t~rr~tI  t116: rrrr~:t,i~rgn ol' tlktr : ~ g r i ~ ~ r ~ I t , r ~ r r ~ l  n~tcint , i t~~, 
firrrrrrr?c9 irrstitrl tctn, l ~ o ~ ~ t i ~ : r r \ t ~ r r : ~ l  noc,i~.t,y ~rrc:t.t.irlgn, gr:lllK:.(! ~ r~ ( -~ : t . i r r~n ,  vt,1:., ~ C : I I I  ])re- 
ltnrocl 1~111urn 011 s~rltjr:otn 1~crttli11i1~g t,o t.lr~r W~::rtllcr ll11ren11 a1141 it,n rel:~tiorr t o  tllu 
f~ectple. 

I'ENNSY1,VANIA. 

(W. P. l'ntllnm, clirrrtol ; 11. 1.. I:nll, \V(*nlllrr 1!11rnn11, n~~iutnnt clirurtor.) 

D r ~ r i ~ t g  t,lro ycLrrr tl~tr work o f  t,llo ntrrvic(: l~nn  iuc~rc?:~scvl ut,(*:rdilyl 11cttIr ill tlre nccn- 
n~rrlrrtiot~ cult1 tlintrilt~ltion of ~r~c!toorologiraI cl:at,:r. Sltt:c.i:rl : I ~ . ~ ( ~ I I ~ , I I I I I  I I I L ~  1ttw11 R ~ V I ~ I I  
t o  irr~provitrg t,l~o RS.H~( : I I I  of (Ii~n(~rrrirr:rt,irrg tho t i t r ~ ~ ~ i ~ n t ~ n  I L I I I ~  \ \ . n r ~ ~ i ~ ~ g n .  'i'o t,l~in or111 
co i i l~e ru t io~~  of tlrtr p r i l~~* i l t :~ l  r:~ilro:r(ls \ v : I ~  i t r v i t~d ,  IIIIII (:ir(*l~l:~r lot,t,ern wcrrc! nc811t t c ~  
rri~lcipihl 11rrwu11:~lt~:ru in ~ . I I + I  Ht,nt~t, i r ~ f ~ ~ r . r r ~ i ~ r g  tlro jt~rlrlio tlrnt ~liult l i~y n k : ~ t , i ~ ~ n ~  'LVOIIIII 
to i : ~ t : ~ l t l i ~ I ~ c ~ I  wI~~!ri?vt:r t11i3 11(:cf1~ of t,ll(r ( : O I I I I I I I I I I I ~ ~  I I~ I I I IL I I I IC~I  nr11~11 :I 1lin1~111.y. 'I'Itt? 

result of' thin 1111s I~I : I~II  :1 ruviv111 of t,l1(3 r:lilro:~d It11I11:tir1 R ~ H ~ , ~ : I I I  :rlrd t he  ~~~t:rl t l inlr-  
u ~ e l l t  of nrnr~y nt:~tiorrn $11, ljoir~tx wlrc.r13 tllct litl.vc::~ntn wrro rlc!vcbr Ittrlitro tlinl~l~~.yntl. 

0 1 1  tho ~'131111~~~~:111i:L lt:~il~lro:~tl ny~t1.111 l ~ ~ r I l t + t ~ i ~ ~ n  :lrv (lis1tlny(!(l (It~iIy I L ~  I : ~ : % H ~ I L ~ , ~ O I I H .  
011  tllo l?retlrr!c.k clivinio~t of t l ~ i s  rc~irtl tllrr nig11:lln nru tlin~tl~ryecl f'~*otrr tLtt I I : L , ~ ~ I I ~ o  
car  on two  ~ , ~ : I I I I N .  

'1'110 l'l~ilatl~:ljtlri:r nnil I is:~tl ir~g Hsilro:~tl t1inltl:ly I~~rllot , i~rn t \ v i r r :  n tlrty nt  333 ntn- 
tiolrs. 111 ncltlitiolr, 251) 11:1g-tlinl1lny nt,nt.ior~s ibro ilt o1trr:rt,io11 011 tlrin ro:ltI. 

Vorecnstn, c:ol~l- wnve, ~ L I I I !  front cverlrirr~n nro nolrt t'rolrl I 'l~ilr~cl~:l~tlriu, l'i t t , nb~~rg ,  
nllil NI:W York City t o  UIIOII~, 50 I ) O ~ H O I I H ,  ~ 1 1 0  tlinlrl:~y t,lltrn~ by f l r ~ g ~  or by  H~O:J,III 
W ~ I  i ~ t l l ' ~ .  

Alto11 t 16 etutionn tlis1,l:ry tlr~gn fro111 forac:ants rooctivc!tl fronr tho railrocbtl otllro 
wittrout expenno to  t he  llrritocl Ht r l t c !~ .  

0tl11:r nntl irl~]~ort,nrrt Inonlln of clinsorrril~nt~ing tlro foroc~nnt,~ nro tllro~iglr t.110 crfforln 
of tlte vol l~ntnry  oltnc:rvctrn. Horno of tlro111 nru colttors from whic:l~ Itolletius ant1 
~nennr~gcn aro ne l~ t  t,o iu l :~~r t l  t,owr~rr wlriulr wor~ltl otherwino IIO ilttprivocl of t l ~ u  fi~ro- 
orrats, I)oil~g (!lit off' f'ro~rt tcslt:gr:~ tllie corrrr~~rl~riei~tio,~ o r  witlror~t rtt~!rtns of ol~tni~rirrg 
tile tlnily p n ~ ~ e r n  it] ti1110 t o  Innki: tho fitroonntx of vn , l~~o .  Tlru ol,ntrrvor nt  I'lrcl.oix- 
ville: 11nn nix tow~rn to  .tvl~icl~ tolt.ltlro~ren t l ~ o  forocnnt~n. At  Selinn ($rove tho 
obnorver nentln lllt!HHIlgl~H t,o t l~ roo  ~ O W I I H  nltol~t 5 ~trilnn clintn~rt Fro111 lrin ntnt,iou. 

A t  .JVIII IR~~OWII l )~rl lr t , i l~n are  pro~tn~rctl rrlltl H( : I I~  to  :rlti>~rt 80 nt,nti(r~ln 011 tlrt) llnlti- 
Inore autl O l ~ i e ~ ,  n r ~ d  r~lilro:~(In. 

1 wnn nlrrprinc!(l to lo :~rr~  wl~i lo  (:o~rv+:rnil~~ \vit,lt tll(? vo11111t,nry o b ~ t ~ ~ * v c r s  of ti10 
grt:at int,nrrnt nI~o\v~i  lty tllc I:~rlllorn of tlrt3ir 1 l i ~ i g ~ l ~ l 0 ~ ~ l 0 o d .  'I'lloy n ~ ~ i t l  t,lrllti of'ttrl~ 
fihrrni:rs, wllorrt t,lrc:y Irrtrl I I ~ ~ V I - ~  nrc:rl I~ctf'ort?, wortltl cull nltolr t,l~oln for i~~f ' o r~ r rn t i~~r t  in 
rr!gnrti t o  tho  wc*irt,l~c.r, t ~ l r t l  tlr~bt t,lri:y WOFO S ~ O ~ ~ I I O I I ~ , ~ ~  ( ~ ~ r r n ~ r l t c ~ l  b y  IIIUII of other 
occ~~pat ionn,  nn till-rootir~g, ~ t l i ~ r n b i l ~ g ,  ho~tse-~~nrnt , ing ,  otct., I~nforo en tor in^ 11por1 
work tllrrt worlltl extctl~tl ovc:r HOV(*~:LI tltryn. 'I'lro c~or~nt,irl~t 11r1d irt(:ri!;~.niug do111ar1(1 
for da t a  fur~rislrcttl I I V  tlro Htr~t,~! sc:rvioo n;ril tho  Wentlrer I%uroau bust shows in whnt 
estcern a n d  of wl~nt 'voluu their  work is  t o  t he  piiblio. 



Mnuy lcttore l~nve  1)ron rcc~civod front mrn ~ t l i o  111i1y 110 rnnaiclorcd to ntnnd in 
81lcll rolntion to t l ~ e  pul~lic an to voiro its uenti~~rrnt. Tlio fol lowi~~g in fi.onk tl~t.  01)- 
lrurver a t  \\'ilk~.eburrtt, Dr. A. W. I3t\ttt*rlg, rind in  I ~ n t  ono of I I I I I I I ~  : '' 011r farnrcrn 
tlru t ler ivi~~g grcrat atlvautngrn fi.o~n t l ~ o  I I L ~ I I I ~ N  of t l ~ o  \I1untli~~r I ! I I ~ ~ I I I I .  Thuy are 
lunruiug to co11n111t tlre weukly br~lltjtinn whir11 aro ht~ing ~11111liul1t~tt in onr lor~ul 
uewnpa),orn, tioar ~ v l ~ i c ~ h  they lenrn that like prc111111~en liku. 'l'lin witlo pnblieation 
of tllchne taro), 111111~tins in nt i~nt i la t i~~g oxt rn vlli~rtn rrnlong our c.ultivatora to nhow 
tl~oir proHc.iunrg nn con~l~nrutl wit11 tlreir 11rotl1c.r l'rcrniern throaghout tho connty ; 
twd irotwit,lrnto~~tlin~ their roc-ognizrd intt.1liye111-a u11t1 obnervi~~q f~oultiea, t l ~ i s  
qe~torrrl trvvnko~~iny hnn ir~nl~irccl n cleairo to utill t ' l~rtl~@r utlvc~~~ces 111 their methotlcl 
to ovorcolntr t l ~ o  ~1rr~r1uxitit.n whit-11 rirko fro111 tlllr vuried eoanonn. Even those 
'trwcby bwk,' wlro onro t l rc l~~rod thnt t ~ t l u t ~ i r t ~ o ~ ~  wtrn not snnc~~~tiul in t>liuir business. 
 row H C I I I I ~ L  t l ~ n t  a ~I I I IWIOIIK~)  I I ~  tho I ~ ~ I I I . I I  ing notb,lionn nu11 1iint11rl1~11 u l ~ ~ u e ~ r t n  snr. 
rorrndi~~ tlru~u, in  rrcrt)ns~~ry for the inttrlflgent cctrd nncc*cneful rnl t ivnt io~~ of t l~eir  r ln~rtl. 'I ~ u l g  tlie 1nl)or of tho \Vonthor 1$1iruu11 is renulting iu grent iruprovenrenta in 
trpric~ult~~ru." 

I n  1'1.1rnuy lvnnin m o ~ t  of tho cropn are uafoly horlsotl I~ofora tir~ie of front, nnlese 
the frc~ut is 11n11u11n11y onrly. ' I~OI I ILI~I -O i n  nrontl t)x~~ont~d, 111111 ntton~pta wow n1n11n to 
enl.:~l~linl~ n, nyutct~~~ of ut:ctio~~n fro111 wl~ic-11 w~trninga eo11l11 be ~ i v u ~ ~  to tho groworn. 
Tlrin cSrol) in T I G ~ H I V I  ~ ~ r i ~ ~ t b i l ~ n l l y  OII a ~ n ~ n l l  nc.~~le--th~~t in, tiolcln of frou~ 1 to 6 
neron on I L  likrln. 1Ioncw i t  oultl 110 1lil1lrlilt to outnbtiwll tc n~lflirient nnnrber of 
nt~etio~~n to mnke tho wurni~~gu ol' 111r11olit lo  ~nrcny ; btit, 11s 011otr11 fro111 t,he forogo- 
i11g 1t - t  t,or, tl~ct tibrrllorn a r e n w n k t * ~ t i ~ ~ ~  to I& rt~llli%l~ti~~ll of ti10 v11111e of theno warr~iagn, 
H.I I I~  ~ ~ ~ O I I I I I I I I U  ~$lii)rtW %il l  t ~ t ~ n r ~ ~ d t j  LO out1111linl1 IL 1*o1111111\to n s to~n for t111~se wur~~i~ ign .  

TI, do tl~in, n,rtnir Imintn'rl~~lllsnt 110 nolt+c~tal ~u n ~ ~ ~ t t ~ r n  &IIIII 1vLie11 tlln wurningn 
cell bo sont to inlnnd t o w ~ ~ ~ n i r t l  u i l l n ~ ~ u .  'I'l~in ])Inn I~rrb nlreatly Itcon ntarttcd und 
will be tbl l t~w~~tl  up wl~rrover ~~r~ec~tirrbl~lo. 

'1'1111 Weokly Wunther Crop Ilnlltrti~~ cont i~~l~ou  to \lo ono of the nront v n l ~ ~ a l ~ l e  fentr~ros 
of tho Ht,ute nervico. 

0 1 1  ILII nverngo 340 ape issnrd w ~ r k l y  11y d~~plicnt in ~ ~ O C C R R .  Those are widely 
dintr i l~nt t~~l  t l ~ r c ~ ~ ~ g l ~  tho city nn11 Ktitto, n~rd UTO rog111nify )~~blinhet\ by a Inrge i~nm-  
Lmr of cl~~ily a111 weoklg nowspnprn. 71m n u n ~ l ~ r  iu8nrd b n i ~ ~ g  lin~itud by rounon 
of Iinvil~g t,c~ nso n I I I I ~ I ~ O I L ~ I I I ~  ~ITICC'BR, \VO 11ne11 etron~~orrs sfti~rts t o  irmko tho 
I~nlloti~rn of nnrl~ intorent nu to  nttrnct tho nflt1untion of t l ~ o  praes tl~runghout tho 
Htnto, nl~tl in t l~ ia  wny Innny tlronnnntls c,au 1)n reaohecl wlro wor~ld nrver aee tho 
b~~llotinn i f  print(r11 all11 rircv~lntetl by rnnil. Hove~~ty-live corroepouclcrlto~ule~ta f i t r n i ~ l ~  
thcr tlutn& fro111 whicl~ t l ~ o  l,i~llrtin in mntlo. 'I'ho corron~~oc~clunts are zealoan iu the 
work, nut1 no1111 r01)ortn fi'on~ every socti011 of t110ir oo~rnty. 

I know of no wny in which to t)xprens tho vnlnn of thono bnllotins other than to 
nay tl~lit  thoy am l ~ i g l ~ l  ~raisotl 11y 1111, nntl Jntlgin ~ ' ~ O I I I  tl~tlir extcbnnivo publica- 
tical, t.l~oy lnoet n 1onR-f&t want in giving nraorute 8utu to t l ~ e  pnblio a t  regalar nud 
elrort inturvnln. 

Ono li~it~clrotl ckncl forty aopios of t l ~ o  n~onthly ro ortn are innno11 \by duplicnting 
procssn. Qrent t:nro in  ~ I L ~ B I I  to  1nnkt3 tl~ono l)nlTotinn ut:c~~rato ntitl attmetive. 
'rhcso nro rognlnrly ~ ) r i n t o ~ l  in f1111 in t l ~ o  nnn11111 rr, )opt of the Secrutary of I~r to r~~l r l  
AtYttira, nn11 of the Ik~ar11 of lienltlr of l 'n~~~~rrylvnn~n.  

b'if'ty-oi ?lit vo l~~ntnry  rnoto~~rologic~al nt,nt,io~in uro in r o g ~ ~ l n r  oporntiou. 0omo fow 
arrr looatuk s t  nelrooln vvl~icl~ clone during tho nnnunur rnontl~n. 

'l'lro volnntury obnorvo~~n, na a wl~ole, liro clcoj~ly ir~t~)roatuil in t l~eir  work, R I I ~  RW 
extoritling in mnny wnyn tlro ~~acrft~lnc.nn of tho star\ Ice. 

Mont ot t1101n regnlnrly fiirniull tlmir loor~l pnpers with meteorological dnta ontl 
with crop bnllntinn. 

Nine vo lnn t~~rg  ntntionn 11nvo I~een estitblinl~c~cl tluring the your, of wliich all but 
0110 wore fnrniwlrocl with innt,r~~~nentn bolonuinp to t>lro Mtnto: a1111 two atntio~le Lave - -. 
boon disctn~titn~utl. 

Who11 appr~print~ionn nro ol)tninetl f ron~ tl~tr Ytnto. oueh station will be visited nt 
least onco-i'n c.hc11 ycbnr. 

Abont ono-third of tho stutione wore vi~itntl 1111ring Maroll, rind the renulting goot1 
wun a t  onre nppnrthnt. 

I3y those it~n]bect~ionn i t  in  t)nlievotl tiint Illally loan1 i~nprovolr~ont~n nlny be mudo in 
tho way of tlinoen~inat,ing t11e work 11otl1 of tho Btnto norvice nu11 of the Weutl~or 
Hureou. 

BOUT11 CAROIiINA. 

(A. P. Ilntlor, Wtratlior I~IITOIII~ ,  dlroctor.) 

Tho service l ~ n s  11erir to so~no oxtent rentrictecl in connthquonon of the 0tate making 
no nppropr~ntiou of i'nntln t,o e ~ r ~ ~ p l o m o ~ ~ t  tho ~ I ~ I I I I I I I ~  n~~l~rolr~. i~rtet l  by Congreee to 
nnlnryn a t ~ d  c.ur1-y 1111 tJ~u work. 

Provio~~n to lWltl, tbct wentl~or b n n ~ n r ~  WIIN rn11 nn o br~u~cl i  of the work of tho 
Btste l)opnrtruuut of Agricultllre, aud lrutl both tlru oucourweulcmt and namirtance 
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of the cornmissio~ler, as woll as lilroral flnnnoial snpport. Tho le islature refused to 
graut the amount asked for, tlrereby crippling the extcnnion of tfre service. 

The corronpontlc~ttn llave ront~orttled to tile oall mntle npon tlr19111, ctntl huvo gencr- 
onsly contribntetl to tho nuccenn of tile crop reports whicl~ l~ave  I~eert rrlrproair~tecl by 
the p~~l>l ie .  These rel~orts llave 11t.o~ eonde~~eetl nrld ptlltlinlretl i l l  tlrc clrlily loc.ol 

apern itnrneclintoly after iwno from tire central oflicc., anti is fiirninl~rttl to all of the 
kt ate driilien nnd to 82 ctrnnt,rg pnpt+ra; to rorrenj~ol~tlantn, IIH well nn to a lrrin~ber of 
stations, individuals, 1111tl claily 1111 ern in ot l~er  Ht,rbten. 

prom the d a b  of the ]ant arrnrli~f report to ti18 ;*tll of .)1111e, 1892, t,hure were 24 
etntionn receiving the daily wer~tlrer ittdic-ntionn rcncl c~)ltl-wnvo w~~rningn, nntl tlin- 
playin r the proper nignril Angn t,o tlrtr p~~lrlie,  and ~nnny rlltrre c~onltl lrr~vtr Irvtrrr atltlcd 
if tht. $uKa ,-onltl l ~ r ~ v o  1)een tilrtrin11etI to pnrt i~n wltt) wt.~'et nr~xionn to tlinl~lay tllurn. 

There nn, nt ~~ri.ncnt 21 nttltionn whit-11 l'trrninl~ thin ollico wit11 ~~rincelluneot~r datrr, 
ternperatnre, rni~~fal l ,  nnnnhir~o, rtntl otlror ~ I I ~ I I ~ I I I I . ~ ~ ,  Thrt t l r ~ t , ~  in collecteil nntl 
m~immarizetl ant1 went to the Chiof of the Wtv~tlier Rnrunn allti pu1)lishccl iu a daily 
paper of this city. 

BOUI'H DAKOTA. 

(Snrn. W. (llonn, Wentller Burcsn, director.) 

Under i~~strnctiorre from the? ( ' l~irf of tho Weatl~or Burcnn tl:~tivl Ang~ist 18, 18!)1, 
all propurty, ete., rel:tt,ing to North 1)nkotrb wan trannfisrrt.tl to I)in~rtnr.c~k, N. 1)ak. 
Binre thibt timo only tltt. Htrnth J)rrkote at-rvice 11an 11rc.11 1111elt1r I I I ~  t~11rrrg0. 

I feel jnntitit?tl in ~lbyillg that the irnprove~~rt~~rt iu the ntrrvitw han I ~ C H I I  I ~ I I I ~ ~ I * ~ ,  
and the brur.tits to  the people, anel t11t'rr nl~})recintio~~ 01 t J l~ t ,~~r  f i~r  grt~uttar ~ ~ I L I I  in 
Sorrncr yoam. The rbirtrs of tlre nc.rvice Irnvo I~uconru 111olb wiclely L~rc r \v r t  ~111tl I~etter 
underetootl, nu11 the rcports inni~r~cl from the central otHce are looked 11po11 as rrrore 
nccrtrate and relirrl~lc. 

There in, also, Enore cere evinrud by pernonu coii t-rati~lg in the work. One of tile 
most marked in~licaticrno of growin influen~w in  tf:e I I I I U I ~ M . ~  ot' \ i~i torn to tho oPnce 
from this and other Ht3nten LIIPOII~% lorn1 or ncie~rtiflt: i~rterent. 'lY11t ~lrenicle~rtn of 
the several inrportunt educut,io~~al iuetittctict~~n in tho Rtuto I~ave called I I ~ J ~ I I  tlre cli- 
rector arrd fonrrd great intorent in l~in ~vork. Mer111)c~rr of tlrct novtbral fkt.rtltit~n 111lt1 
er~peri~rtunclc~ttn of p~ihlic nc~houln Irrrve nlno f~)rt~rd ti~rrt~ 111tt1 I J ~ Y ~ I I H I ~ I I  to U X I I I I I ~ I I U  

the work ant1 III. it~ntrnc~t~t~tl in 111s workin r of tho ir~ntrrr~r~e~rtn rrt thin at:rtioit. 
In the fiurort ncllools a t+ltlle i l l  r1wtutrrot;)Ry wuR ii)rnre~ti, before WIIOIII the tiirec-tor 

reail v paper on jrrncticnl nreteort~logy." Tllin C ~ I I N H  vinitetl tlrtt oftlco and recbeived 
iuetrnction in tlre prnc~ticrrl work of mr~t~on~logicnl olrnrrvotionn, ur~tl 11nct the 
1neehauin111 and operation of tlre i ~ ~ n t r ~ ~ ~ r r u ~ t t n  in nno oxplt~i~~t.tl t o  thcrn. I t  in tlru in- 
tention of the r r i~~oi l~a l  to greatly ir~cruanc~ tho 1~otlitic.n for i~~ntrnction in t l t i ~  
science dnring tfla canting sc~to~rtntie year, in wllic-11 wort t h t ~  diructor, by royucnnt, 
will coiiperute by prrct~erel i ~ ~ s t r ~ r c t i o ~ l  nrrtl luotnren. 

Tllt.re in nlso a clnsn in ~~teteorology in the Htato Agricc~ltl~rsl College, ant1 tho 
presideat, Prof. L. McI~otttlr, nl~o;rkw vctry Iriglrly of tho wenthrr elrcrrt us 1111 nit1 in 
their instruution. Prof. Matrek, yrenitlt-~tt Htate Jnntit,nto, Vernrilliou, I~na nt.vera1 
times exprmarcl hin a p p r t ~ c i ~ t i ~ r t  of 1~1111 in t~ren t  in tilt: \vork, ~1111 IJroE Akcbly, of 
the faciilty of t,l~r narrte inntitt~tio~r, c?xprt.enen a lriglr I L P ~ I P C ( * ~ I I ~ ~ ~ I I  of the work U I I ~  
the valne of tho wentller e11:rrtn nn nidn to t110 strrtly of rr~otcorology. 

Fartnern are b o ~ i n ~ t i ~ r g  to look npon tl~in crltice as B ~ I I ~ I ' H I I  of i~tlirr~t~ntion for tlletr 
beneflt, ancl tliere in hrrrtlly 11 (lay wirurl uevornl tlu not call. I'roa~)uotivu eettlers are 
vcry frccli~ent vinitorn. 

Infortnat,iool roclnentecl 11y lettor is nltvayn prornptly frirniahetl, and in tlris way 
the work is bero~uimy witleiy known. 

All bnt 4 of tlre ntntionn now rc~eeiviug forocasb lriivo bre~r entnblinhod since July 
1, 1891. Niuo have beeu cliscolltin~~ed tltlring the year-1 ~ ~ I - I L I I M )  tliwltlrty~lan re- 
ntoved fro111 the town, 1 temlrorarily, ant1 7 bocat~se of co~rti~toocl fai111ru of dieptay- 
mexi to  cornply with the recluirernents. 

There nre now in operation in the State, outnide of regcilar weatllur bureau offlcos, 
63 statioits reccivillg tho forocawts. 

It is I~elievetl thnt the forecast nervico in tlbtt State, as a wholr, in vtwy sntinfnctory, 
rnd that co~itide~~c*e in the tlnily forecast8 nntl w a r ~ ~ i t ~ g a  in grocvi~~g. I t  is fonnrl that  
the 1011 er 5 station run btt kept in operatiou tlrt, ~ n t ~ r e  tile l~eopln crppror.iute the fore- 

a%,hoegh the d i~p lny l l l a~~  lllny occusionally lapnu la  hm uttu~rtion to the tlis- 
nlav *,.- 

~ b s n e v e r  it ie convenient ir~teroetail I,crnonn prcrfikr i~rnpootion of t,lru forecmtn to 
depending alone upon the dinplays, especislly wit11 regart1 to tl~irty-RIX-honr fmu- 
oaste. 

In,ren onrre to  a cirorllur letter relative thereto, it  in fonncl t l ~ a t  a t  nlost points the 
rnrn 8 hi6hIy appmelatud, a d ,  while of value to all olaeua and iuduutria, the 
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farnlore aro uncloul~toclly tlle moet 11o11otitet1, enpc~cinlly by frost nnil colcl warewarn. 
inun 
-a. -. 

Gnrinkr tho a n t n ~ n ~ ~  of 1Hi)l nntl npring of 1892 front wr~rnir~ga were ~Iisstrminateit 
11y mnil to rill 11ointn thrit I-olllel bo rtrr~v11t.d il l  nt1irnnl1 tlo 110 of vnlne, rlntl telcbgrn]~hed 
to Rnpitl ('ity inld l'icrrro. l ' l~cy urrcc gont.r~llly ht~etlutl, untl wort3 ntilizstl by furnl- 
CM U I I ~  " t r ~ w k  " gi~rtle~~~ore. 

'1'Le ol1s11rvc.r r ~ t  Hril~itl City rcportn thnt thtr roltl-wave wi~rninge bnncd on t8ho p. 
n ~ .  rnIiurtA \vc~nlcl. 111bvt9 11c~t~n of I I I O C I ~  vr~lno 111irI t,lloy I I ( ~ R ~ I  tr~i~~ninittecl to h i n ~ f r o ~ n  
Onrshe imn~eclintely aftcxr lrcr lrtltl filotlhin 11. 111. nigllala. w11ic.h wnn poenil~lo by his 
offlr-o being co~~noc~ted wit11 tho ~nc~in lint? by " locrp." l'he Sorocaete nro p ~ ~ l ~ l ~ n l ~ t + c t  
dnilg in the Ijlat~k llille 11y tho 1)1~111lnoocl 'ki~nt~s and tho Spearfish 13nllotii1, with 
UII ~rnprinte nyn~l~oln. 

'1'110 ~ 1 . 1 9 k l i  Went her ('roll I(u1lrti11 cont~l~uee to IIO u very i~uportot~t  uud highly 
approciatc~tl l 'aat~~rc of St~tto nerviccb work, nnd is i l l  den~rnd. 

'L'llronqh ILII a r r r ~ l ~ ~ [ t ~ ~ n t ~ n t  with loc~tl nownllnllor 1111111ieh1*rn, i t  nn\v 111111enre in 
pr~.*tc.d tornl, with II 111~1bt 11e1ldi11 , t~nd  thorol~y ~~ttrnc*t,n I I I O ~ ~  ntte~ltion t3llnu forin- 
erlg, and irr I I I I I ~ ~ I  nrorcn c~~ni ly  reaf. 

The average weekly ivnnn ie 300 copies, for urtaril denlnntl, whilo 26 copitbn are 
!nntlu ae o renervo sn11plg l'rom which to draw for ncede nnbeequaut to the clay of 
18tlllO. 

In eeeking reporters for tho l~nl lot i~is  of tho ~rorront ~erieo~r, cnro wne tnkc~t to ob- 
tain pmc-ti1~111 nu11 r~nl~c~lrnil~tn lncn. eoyngd  \n, or elcjeely relnted lo iiyrirrlt~ir~ml 
l~nreuita; c o ~ ~ e t ~ q c ~ t ~ ~ ~ t l y  tht. cvlitoriul portion of the bt~llut\ri ~~reeoirta Inoro closely 
tho uatnsl fitcats ~ I I I I I I  ft~rlnt~rly all11 givcha nloro generr~l sutisfilc.tie~n. 111 order to 
nocourotluto thtr b~~l le t in  to the li~nitotl upoco avuilnl~lo for its pnblicritiou in nloet of 
tho newsl~crl~t~rn, it, ie ( ~ o ~ ~ e l t ~ n e ~ ~ t i  UH ~ n n c l ~  an ponnil~ltr. 

I t  ie pl~blisheil in two tlt~ily ~c~ptrrn innnr-rcl frnrrl Hnron; t,wo s t  Pierre; one a t  
8iunx City; t11rc.o rrt M ~ I I I I I ~ I ~ ~ I I ! ~ ~ ~ ;  t,llree ut St. l'aul; four ut Chicago, and four 
weokly ies~~ecl t k o ~ l ~  Iinrol~. 

'l'hrougli rll nrri~~~C[entt~nt I I I ~ I ~ R  I\ ith tho 1'11l1lin11orn' Printing Comp~~iiy, Al~ordeen, 
H. Ilnk. ,  they net> it 111 tlltuir rcculy )~rintn, rind, trrcurtlit~g to rc lint rlnt fiirtiielred t o  
thin off1c.o by tho Inntragrr 11y thin III~~IIIIH, i t  111)penru 111 48 wee ly pnpers puh- 
liahotl in Hol~tl~ l)rlkot~b. 

E 
"lllere nrs 12h eorrt~nl~o~ttlei~tn, ttnd tllo 1111rn11or ia incro~~eiug ua fuet ne tllo proper 

xrlon cun be fonllcl. 
A nrontl~ly ~notenrologic~~~l snlntnsry in ~RHIIPII ,  er11l1011yi11g all of the clt~ttr caoiltrib- 

ututl by the volnntc~ry obtwrvtrre, alno ellowing in c~hurtrcl Iorn~ the c3ontlitioue of 
tonlperrrture, pruci itation nntl wind, all11 tht3 itor111111 tct~~l~c.ratnru und 11al)urtureo 
t e r .  111 uclc'l'ition, I I ~ I V U I I ~ ~  I I O P I I I I I ~  1111tt) tilt) BtatH ie t+xlribituct, uud cum. 
purntive ilatu from the rt.tsortln tit thin e to l io~~.  

The n~ont l~ ly  nnrnn~nry is r~tt,rrictirrg 111111+1i fi~\~orn1~11~ attrntiou, alrd hne sorved tO 
nti~n~~lrr te  the volnnttbry obuorvnru in their work. I t  in looktvl for with interest, und 
thie ofllcuo ie noon itrfor~notl 1fu11e niincnrrion. MILIIY of the recil~iente file thein away 
cnrefully. 

A crtrefully trni~nrril~ecl mltl cwn~pnrrcl roily of nll iltttn np earing on tho reporfa 
fi.o~n the sevr~rel et~~tit ,na in ~~ivnoived tit t h ~ a  ofHvtr fur use 11 fut~rru reviews and 
psnayn, ui~d fbr i e f t ~ r t ~ ~ ~ c n  111111 tho infi)rtrratio~~ of tho pooplo in iudivitluol cusea of 
lnrlttiry. 

Oiro I~~ri~clroil ant1 eixty copioe of tho suntillnry are now isenoil for rcteal domuuil, 
~ i l d  1fi kopt l i ~ r  occ~nrtionn c~f neeil. 

1)nriirg the vrar 16 ntrttiunb re ~ort ing t t~in~~arr ture,  prooi itution, eta., nnd 14 
rol~oring pruCil;itnt ion only, tiavo ]i,creu r~nt~nblinhed while 8 ot&c're, whore unreliable 
vivuto,  or e111y 6.tlry7p W.  H. t l ~ ~ ~ n n o n s t r n  were PI nao, 1,nvo laan equipped with . 13. self-n~giatoring i~~ntrnmontn. 

Tl~ore aro uow iu ol,t\ration 44 ntntions reporting tempernture, prcoipitatiou, oto., 
a11d 14 itow, or will soon be, r fq~or t i i~g  pnwipitation n~tly. 

It i~ beliavetl that most of the hitter c-nn be ~~stnbliehoc~ nu frill reportingetotions nf 
tho ~louenre of tho Child of the Wouther 13aronu. as all of the observers uro me11 who 
up Gar to tnko intort9rt in thoir work. 

8uder atithority of the Chief of tho Wonther Unrean (8. W. 8., Div. 2-27-92) a lim- 
ited nu~irbor of grt~~goe of exrict ~ ~ ~ I I I ~ I I H ~ O I I S  and proportious of the stundard W. 
B. gottye, made of ti11 ond gulvrmirecl ~IYIII, we1.o rna~~nfnct~irod here, and aoltl to  ferralle st certuiu srleoted poiuts in the Btute nt a merely nominal RIIIII, in ortlur to  
~tdaco them to eoiiparatg in the work 11s npeciel rainfi~ll reporters, Fifben of thew 

gall on have lteer~ locatod (limit 20) and doubtless good r o ~ ~ ~ l t r  will fol10,w. 
I %eW to  submit, that ot1111d tho Horeau arlpply tho voluatnry oboorvers with in- 

strument aholtern, it  iw bolievocl ml~ch improvement would be Been in the recordr. 
While ver niauv lluve conabrnotecl ehelters, norno very rude, oiid some good an 
t h e n  are dbubtliss eons iwtrnmeab erpoaad to danger of injury h t n  atornu lra 
unlruthorlzod porrone. 
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I have roanon to be'lievc? that  roultl nll ntrrtiorla in tho Ytntu receiving forecnets be 
snpplietl with Oovernnlthnt flufin, nloro attonti011 rv0111d bo given by the displuymen 
to the prort~pt and coutiuuocrs dinplny of the nignc~ls. 

TENNESSEE. 

(J. I!. Marbury, Weatlmr Zluroau, director.) 

Thiw servico mns know11 nu tho Mctoorologirnl 1)t~partnlc~nt of tho Stato I3onrcl of 
Health, and i t s  rvork wc~n tlo~re lllltlor itn w~~pervinion, with L)r. .I. 1'. l'lankett as 
director, until October 16, 18!11, whr l~  the State weather nervico was organized. 

On Ut.cr,ralter 16, 1891, nn pt-r in~ t r~ ie t io~ ln  1r0n1 yo t~r  ofHoc, the title WHH chnngetl 
to the Tennensee Weather (!rap Service. 

The e h u n ~ e s  in the Itat of voluntary obnorvcm since tho lunt report have been tBoln- 
pnrativolv'few. 

As a rare, tho reports now rereived front ol~nervrrn ore nrltrh more complete nnd 
eccnrntu tho11 tllcy were O I I C  )cur trgtr. 'l'hiw i~~llrrovenlent is due to  a great extant 
to  tho uun~c-ronn lcttern of i~~ntrnc*tio~i nant out illrriag tho year. The clone of the 
year finds n r ery cfflt3irnt co11)n of o1~nervt.m who rc1jtnrt regtllsrly to thin ofllce each 
month. l'lley dewervu IL great clc111 of crotlit f i ~ t .  givllr r their tilllo~lntl energy to this 
work, with rro peenniary rutunln. Tllin is ntltlitioauk evitltbucs ot the yrowiug iu- 
&rest iu t h i ~  I)ra~lrh of the gcllerr~1 Uovt.rumullt. 

file u n n ~ b r  of I I I I ~ ) ~ U ~ ( P I I  r e c ~ r t l ~  of rui~~fitll  in now ul~fflrior~t to n l ~ i v e  ~t u roawon- 
ably correct norl~lul for thu Stlrtc3 for eat*ll tlny of each nlolrtlr tlnrillg the periotl of 
teu ycnrs. l'lrin tlata ie now I r c t l ~ l ~  tnbalntetl ill convt*~~ient Ibrn~ which, an Boo11 11s 
cv~npleted, will foru~ n vnlt~rtblo ndtlition to the records of thin sarv~ce. 

I t  in oleo intelldot1 to work I I ~  tlto to~llperntt~ro, etc., irr u niu~ilur muuner, as soon 
as porni ble. 

11111rredi;itely nfter orgnnizirrg the 'l'enrlcnnoe Wonthcr Crop Rervice the cliroctor 
mncle strell~to~ln eflorts to  obtnil~ the coiiperatiorr of tlle depnrtnlcl~t of npriculture of 
this Btute, so tlrut the montl~ly re ortn of thiw service coulcl be pttltlinhed in cou- 
nection wit11 tl~one of this I%urt~nc~, f , ~ i t  h ~ l u d .  

111 order thnt thewe reports migilt I~tcve re witler rircnlution and be ~rcsented to tho 
pa l~ l ie  in a better msnrter, I srrungetl for tlre l~ol~lication of n I I I O I I ~ ~ I I ~  j o l~rnd ,  the 
expellee to be  net I)y the n~onc~y rc.coivod Sroni n~lvcrtin~r~io~tts.  This I am glad to 
nay hrrw provc.ri niiccc~sstnl, n r ~ l  011 Decenrber 16, 18Y1, wns inntlctl the Hrat numbor of 
the "Tellt~t*wxeo Journal of M~troro lngy ,~~  which I lnn  ~nnrlo itn uppunrnllce regnlnrly 
enc.11 1no11t11 sii~ce. l'llro~tgll tbn lilicrul 1)atrollirgct of it8 rrttr.ertinors n~ld  the frierlcls 
of the norvice, I hnvn brrn rnrrl)lctl to gracltrally if11 trove ear11 nnrr~ber, ~ n d  tho Inst 
iasi~e iw n ~ r ~ a r k c d  impn)veslr.nt or r r  tho tirat. I finvn mnnon to think that  I can 
nuke  still greuter if? 1rovo1nt.11tR in tlris fcntt~rn, ns well ns tlro ycnernl sjrvice during 
the eu811i11g yeltr. I t o  i L J ~ t t r l ~ n l "  now hue I& eirc~l:stioll of 1,000. 

Tile nront 1111l1artn11t of thin ncrvice in the isni~rtllre of ti10 neekly~rvoatl~er crop 
bulletin fro~lt tilt3 lnt of Mnrc.11 to tho le t  of Novetol)er. Five 11111rtltu~tl of tlreee btrlla- 
tius are printed by the ~rlilliogrnpll prorenn c~nch T~ientlny, nncl inllnudiutely ruailed 
to the varioun Ytato wentber services, the prrss of tl~in city und Htate, crop rel~ortors, 
and others. 

The claily forrcnnte, front, nnd cold-wavo wnrningn huvo been sellt reyi~lurly to  
v a r i o ~ ~ e  pernons thrrragholrt tlle Stute. 'l'l~e intart~nt in thene ia on t l ~ e  iucreosc, utltl 
more eontidence in now felt ill t l len~ than ever IIeforo. Mnnv otl~cre co111d be fur- 
ni&ecl with thene reports clitl tho tirno of depnrture of ~rrliils ~ d m i t  of t l~oir  reaching 
their tlestinntion in t i ~ n e  to 11o of benetit. 

Dnta o o l l e c ~  by thie b1lron11 hna bee11 filrniahed tho presr, colleges, uud railroudn, 
during the yenr, nntl line bccr~ of mnali vnli~e. 

I t  is enrnestly hopetl thnt clurioy t l ~ e  coming ycnr several new etntions may be or- 
ganized and oquippecl with u fn11 set of inntru~rlentn, nnd norne thnt are norv using 
their own inatrumentn, nrnny of which nro of an inforfur qnulity, be furnirhed u 
rtandard net. 

TEXAS. 

(D. D. Bryan, direotor; Dr. I. ld. Cline, Weather Bamaii, asnlahnt director.) 

The Texua wrather ncrvico in a loon1 or,~.nnizntion receiv ng no nid whatever frnm 
the Stute. I t  in o ~ r n t e d  by tho Nntio~lnl Weatl~trr Borv f ce colipornting tvit11 the 
QBlvuston Cotton bxahun~e.  The nn t io~~nl  sorvico furnished the necoenorv-hntr~t- 
rucntr ond tbe force a t  t lr&cu~~trul office for ~~li~nujgir~g tho 1111si11ens nlltl hnnt\1ing t,he 

The Unlveetot~ Cotton ICxchunge has a ~ ) p r o p r i u t e i l W  per nnnnur, to be 
expended in publishins bulletinn and reportn, cent1 for collectiny any special clatu 
which nloy be doaired In tho ilQeruets of tho service, 
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Wl~ilo tho nnn~bor of now stat loirs opened during tire ycnr l ~ n s  Kcen small, there'has 

boon a lnurketl i~nprovcmont t~ncl an increased intertrnt 111 tho work of tlre service on 
tllu 11urt of tho volnntnry ol~nervers. Thoro are71 volnntnrg obnervorn, 6 post sclrgeonn, 
~ n c l  7 rejinlar ol)xc+r\ora, wllo rcr~rclur mporta to thin oB1ve ~ n ~ n t h l y ,  ~naking s total of 
84 nl~~tionn whiclt nru f'uirly \\(.I1 diatribntetl over the Ht3atr, rrltl~o~rgl~ :rdditional 
atutionn trru IIHW~I-UII, 1bi111 i~~jtlicntion will no1111 111r 11iat11~ t'or BOIIIP new ouen; 110 stations 
wercr dincoi~t inn~~l  1111ring the jeur mncl 11 IIOW ontjn entul~l~nl~~rd, The volirntary 
recnrtln ara 111)on tl~tlir re~seiltt irt illin ottleo, ~ ~ ~ r ~ f n l l y  0sa111inec1 nnd correetoci, and 
tho clnily t u ~ r ~ p r r ~ r t ~ ~ ~ r e ~ ,  ~uexinir, crntl tnioinr:r, tojiether with the claily preci >itation, 
are pnbl~nl~uil in bbe ~ i~onth ly  bullcrtin, 500 oopien of whioh ere distribute11 hsee eaah 
u~ontlt. 

A weokly bnlletin in innnotl by t l ~ o  typo-ntcjncil tluplic~rting pmrerw, euch week in 
the your, t~nd  t110 itlrun~ly n)~rrk+vl 1~01111lt1rit~y of t111n tkuture of t l ~ e  ner\icw wan gmatly 
ung~tieutrtl ut tlro ol>ering of t l ~ u  ltronont growing neunon by tilo innnu of I, sup le- 
n~entary nl~~~cl~rtl  c*l~art (nl~aclntl by tJln Iluy nl~atliny nyl~:rrnbnn) nhow iug tho tlistri%u- 
tion of preoipir~rtion over t11n ~ t u t o .  '1'11is chlrirrt i ~ a s  bc.clr pnq)tweci by the tlupliuat- 
iog proc.cses tilt to tho prenont,, bnt tilo intrrenb in this h a t n r ~  11111 ~ B C O I U ~  so great 
tl~lrt  tlre Cot tou Ext~Itunge IIIIH sntl~orisetl an c~tltlitio~ral c.xpsutlitt~re I'ur count maps 
of tlla Htirttr on wl~iuh 111 a s l ~ i l ~ i t  tho )ru~+~pit~rt~ion by nbarloq both week& ulrd 
~nontl~ly,., 'I'Lrt~n l~n l~drwl  nntl fifty weail bullutins nre insual a111 dintrib~rte~l enoh 
week. Illin I ~ ~ ~ l l t ' t i n  ia tel1rgrtipheC1 OIL tlk) ~ ln te  of itn inn110 t t ~  thu fbllowiag daily 

I L J I R ~ S  in 'I'c.ann, ontnitle of (itrlvt~nton, wl~iclr pnblinl~ it  in full : 1)ulles News, Fort 
tVort11 ( i t~~~htt t r ,  ,\ nntin Statonnra~~, \Vt~(:o 1 ) u ~ ,  Sun Antonlo'l'i111en, I I I I I ~  tlounton l'oat. 
'rile sul~ntunc~e of tho Itnllt~tin in  tc.l~lgrrr~l~c'ti to R Iibrgo I I I I I I I ~ O ~  of tlaily papers oat- 
siclu of' t111r Nt~rtu. Sprrinl repartern huvtr 11tsr11 nt~c~trecl iu abont two handred coun- 
tjuo, u ~ ~ t l  tl~cao u~un tlinltluy un interant wlriclr ia tlonervirip of very l~iglr con~are~rda- 
tio11. 

Weutl~er forec.~~nta nncl n p ~ r i l ~ l  \v~rrninjis ILPI~  nout to 3.l j(i1lac08 l ~ y  t tulegr~pl~ a t  Uov- 
errrn~ont eslrenntr, tbntl are f~~rn ia l~c t i  wit11 tho 1). In. I I I I I ~ I  to 1r11ont YO  OWLI IN ~ h i 0 1 1  ni*e 
recrc,l~rrtl wrly the following I I I I I ~ I I ~ I I ~ .  All ~ I I ~ I I I I I I I I ~ ~ ~ ~ ~ H  raeoi\ ing tlre ibrecuntn ex- 

rean tl~c~nnc~lvcn as l~iglrly r~~tiliutl, ~rud ntuto t1111t thuy trru of great vtblne. It is 
~op.cl tl~trt  t l~in feature of t(iu n t s l \  ricu I I I I L ~  11o cc~~~nitlertrbly u-stonclot1 during tlleoom. 
in  your. 

If'l~o ~~nnintrrnt cliroc-tor hnn conti~rc~otl tho c~olluction of data dnring t l ~ e  your rela- 
tive to intligonons 1>1111rte growlllg iu tllllbrcnt st!ctions of thu dtuto wit11 ~tsrbicr~lar 
rolbreure to tbe titno of gurn~in~it~ic~~r flowuri~~g or finiting, aud rilntning tho fruit, 
for 11ncr in rnakin n stndy of t,hu ugr/c*ultural olilnatulogy of the Stab.  Tllo oxtell- 
aive u r ~ u  eovert~cf by tl~iv Statu (11utrr1y O I I B - B ~ ~ V U I I ~ ~ D ~  the areaof the United Ytutea. 
Alwka inclatletl), itn vuricd t o p  rnplty, and elevation, ranging fronr sou-level to  
nbont O,UOO feet abovu, give i t  a ~ l f t c ~ r n i t ~  of ~linnitic o I~~u~~~. to r in t ice ,  and tl~use e d l  
for Ir divornity in 11griunltitr111 ~~urnui ta  wllicl~ is attrncti~rg consitlorublo ~~ttcut ion,  
bnt ol' wlric-11 vary littla l~nn yet been leornorl. I t  is bolievotl that a osrefnlly c.on~- 
piled rel~ort giving ntt~tintirs buurirrl,r on tlre el~ove n1111jeut will runult in groat Btmo. 
its to tllu ugrionltnr~rl intc~rosta of tho Btato genon~lly. 

Wit11 a view of i ~ n  roving foracllnb inu~~od fi'on~ this OMOQ, t h ~  rollortioir of infor- 
mation relative to  t ~ n ~ ~ ~ l u r n t o r n ~ n  wcts cu~nn~enru~l  in Muy, ant1 apcciul reports of 
each soparnte ntorn~ nro r~weived fronl abont 'MX) ronntiea, wl~iuh will be studied t o  
the bent advnntage poasible hy tho i~sninttrnt director. 

In  cloning thin report I tlenire to nrby that tl~cr gar~uronity of tllo Chiof of the 
Weetliur H~treau in crxteudiny nnd ~)npl)ort~ng this service in I~ipttly upyreciubd by 
the public ge~ltwally. 

UTAH. 

(Gmrgo N, Sdbbuty, Weather Buroau, dlreotar.) 

nilring Angnnt, 1fJ91, in oboclienoe to dirnutiona, effort naa nlade t o  antrrblish a 
service. tho flrst uirr~ilnr being iss~ted on Augnst 12 to  the ltrens of the 'remitory ant\ 
others likalg to 110 intoreetncl, nncl to aid in tlovc~loping the sorvice. Not enough in- 
%rest wan ~ I I I I R  aw~~kened  to be crnaor~raglng, nn no party or oorporntion deoiiled 
.Upon tho 1)11rr11nso of ins t r~~~nentn  or Rugs, t11t111 *II tllnre were sonlo responses, cl~iutly 
:pIi~~ntiona for tho pvnition of obuerver by blna who t h t y h t  there might bs  

Rnn~sthing in it." 
lu Beptelnber t8he ITti~h service wan or nnixntl Itv tho tra~lsfer of the voluntary ob- 

Berrera of ,110 n a t i o n ~ ~ l  aorvit-n in l ~ t i t f  to t l ~ e  t;l~;\rgo or the tlirn~~tor of' the Cftnh 
service a t  Salt Lake Uitv. Of tjhrno, all 11nt 3 stutionn s u r e  slr  lied with Werrtl~er 
Bureau inntrnn~ents. i inro t l~en  6 ntr~tiuna have bee11 ostabl~\retl, equipped with 
 instrument,^ nup tliotl IJ tho Barean. 

the D(\ of AnptetsJJer tho forecast nAloinl a t  Ban Pranciaon began to telegnph 
r foreoart for Utah to tlre obrorvor a t  Halt Lako City, but before the serviae war .- 



622 BEPORT OF THO BECRETABY OF AQRICULTUBE. 

ihiriy organized, i t  Gas annonnced in letters from tlie Chief of the Bnrenn that ho 
ntore fnnde were nvnila1)le for telegraphing forecasts a t  Qovernment expense, and 
no more f l a p  available for isune to display stntrions. Ap the forocnst was a t  fil-st a n  
experiinent, it wan neoennury to wait some time t o  learn if it wonltl apply to a 
f r e a t o  p t  of litnh nu well na to Bnlt Irakeand vicinity. Althongh the community, 
n circn nrs anif btilletins wns 11rgut1 tto (lo no, I I ~  partry or p111co ngreed to purchase 

fla s or pay for telo raphing pretlictions. In  November the Rooky Mo~intnin Bell 
Tefepltone ~oulpnny%e~l rn  trannniilting tbe daily fciret-est to  their stntiono, viz, 
Alte, Bin hnm, Lognn, O den, Park C'ily, Provo, Btockton. In  Jnnnary the Rio 
Qrande dewtorn ~ t n i ~ w n  fogan telepnpbiny t110 foreraet to tl~eir. agents a t  Spring- 
vi114 Plennunt Vnllcy ,Elnrtiim, untl Green River, for display in bnlletin framd. 
No special warnings hove hot-n motle for theugricultnral interests. I t  in not known 
that  there 11ave been any decitletl bonetits ifom tbe dineentinetion of f~raoants. 
Warnings during the )erlods when frost nffoate tho goring crops in e ring a11c1 the 
unmntnrcd cropn in fell, woold bo of deoidetl benefit, if t i~nelp nnd welPdispleyet1. 

The weather-crop bnllotin sorviuo was orgnniretl, in a tentative way, dnrin ]as$ 
rpriog, and the firat bulletiu iasnrl for the firat week in April. Since then kt 11u 
h e n  innlied weekly; averago na~nbctr of oopiee 60, w l ~ i ~ h  give8 o m a y  to each ror- 
respontlont, and to the presn of the Territory, nntl various otller ar t~es.  I t s  valne 
has not I m n  wall dotortr~inecl; i t  ltna been published by tlre weeftlies of the Terri- 
tory, and tho dailics of this city; it  appears to  be appreciated by the recipients. 
There are !27 regular corres >onclcnts representing 20 co~inticn; 6 counties ere nnrep- 
resented, 6 of wl~ich have &\,nost nbsolntcly no ugricultnral i~ttcrontr. 

A monthly meteorological report has been issued since Septutnber; its roadnblo 
snmmary 11m been mnclr copiecl by the  owepa pap ere, aurl the report in a pareutly 
rend with interest. Yncilities for its preparntlon have been very poor, antfwith the 
present htllto of the ~nuilu i t  can not be prepared before the 15th of the month sue- 
reeiling that  for which i t  i n  the record; some interest in i t  in rrtnnilbstly thus lost. 
14;very rca.wnsl~le effort will be mode toward  it^ improven~ont. The average issite 
has been 76 copies. 

Twenty-nine vulnntary statioi~s nre in  active operatiou ut ilnte. They have el1 
h u  establirheil during tho ycnr; 24 of theru were transferred from tho national 
aervico; 3 stations nru delinqt~uut an11 l)rnctically " dead; " 4 have been tliacon 
tinnotl. 

Tho work of the service ill this Territory hav beon euperi~nentol, as I have nn 
gentoal above, ant1 nlro b e  ilently in luttera, nttd it  n111at of ~toco~nity be so. 1 E 
not know whether I have lono so or o~cn ~nrike porfbatly plain the conditions that  
exist', In the first IIIRCB, ~ I ~ I * I I I ~ I I ~  is anrriotl on only in ilarrow, uoattored volleys, 
~n11 by menos of irrig:btion only, st-rircoly any rain fallin d n r i ~ y  the summer months; 
hence the ~ d v ~ n t  ~ g e  of wentl~er k~tnwlarly~, is not so s$f-oviclaltt no iu rnost of tbo 
Btates und T o r r i t o r ~ l ~ .  Then, too, c - o ~ ~ ~ ~ t t r ~ ~ ~ i u a t i o ~ ~  by mtil is nlow, nnd tho tele- 
grnpl~ is not s~lmciontly exteutlorl. Tho *'l)eseretV telugrnph linu in  the ullly one 
uva~lnble for ruaclring many of the so~ilhern c~omruuoities. 

VIRGINIA. 

(Dr. E. A. Craiyhill, director; J. N. Hyker, Weather Btaremo, a%alntoi~t illrector.) 

On A ril 15, 1891, tho Virginin State Board of Agrical t~~re p w e d  renolutions pro- 
viding !or the out~,l~liah~nont ol. the Virginin tvf!nther nervicnt~, and u~~t l to r iz t~ i  the 
expentlitnre of $15 per month for tho ~~nldicat ion of reportn, to be mad0 up from the 
reports of tho vnlui~tury obeorvern in the State. 

Of the 21 volontary obaervera of this Htate who previonr to  the eutabliehntent of 
the Btrlte weather survim had lwtun re orting to the centrnl offloe a t  Wnshingtou, 
D. C., 19 agreod to contiune to  fnrninp ~nonthly ruportn throngh this offloe. The 
liret nn~nborof the re ular monthly bi~llotin of the Virginia weather service was 
insued on Licptember 2 t  1891, fur the 111ont11 of July, 1891, andconsisted of en edition 
of 2M) co ies of nn 8- ugo pamphlet containing a pngea of ninlutar and 5 pagee 
of tabnlned w orts; ty~e A I I ~ I I U ~  and September ~ i ~ ~ n ~ b e r s  w e b  iesuoi 011 Ootober 7 
and ~ o v e m b e r  lf, respectively, and since that  time each number has oo~~sir ted of a n  
atlition of 250 co ies, and p~rblishect nbout the 26th to 30th of the month sncceediup 
that  for r h i e l ~  i f i s  a rvport. Coptea nre fttrnisl~rd to all the State officers, mem- 
bers of the Marc1 of Agrioultnre, all 8tnte E C ~ O ~ J ~ M  and institutions, aapriuteudeuta 
of high ncht~ols, etc., nud directors of other Stnte weather nervicen. During t.110 
year 11 tulclitionnl volnntnry obwrvern Itnve l~t~elt uppointetl nnd 6 have bee11 din- 
continwed; 24 volnntary obaervntion ntntio~ls were ~ I I  oper~~tion on June 30;1892; 15 
of whioh are qoippei l  wholly or in  part wit11 Govrrr~~nent iostrnurenb end 9 wlth 
private instrumeuts of ood cjuslity. 

Weekl. weather orop%nlletina ware continned until October 8,1891, end resumed 
lIsroh 4 lsrn; t h e  average weakly iraue is now 186, and much interest seoms to be 
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mnnifcntccl in them by the general ublio, and they nre p~iblislred as a whole or in  
nrt by tho lending dnilr and reek!y nevt*mparn of the State, while the Blohaond 

h u e s ,  l t ic l~~uond Dispntcl~, nad Atlautn 'cmmtit~~tion have tlioul telegraphed a* 
their expetise. Beginning wit11 Jiine 7 1892, the Jnto of issue was ollanged from 
8atcirdny to Tuesday; this is rcnitlting in an incrcuse of their ublio&tiou in the 
rcek ly  newspapern of tho Btnto, a i ~ d  aoeni to be aoceytable to alhnterests. Thirty 
corfisponrlentu send weekly reports to  this oRcs. 

Itegnlar wonthor foreeusts tire eeut direct from the ohief oflice, Wnshingtoii, D. C., 
to 23 dinplayman in the Fit,nte, 21 of whom clinpley fin# nigunls, R I I C ~  two une \vbi5tle 
signals, wllile the olliof t rni i~ clinpetclior of tile At,lniitic nud Dnl~ville Rnilmnd u t  
Lawrenooville, Vn., report4 tho 11. m. forecnnt lilessagoa over the ooutpnny'e wires 
to26 other etntinns along t11nt rn~lroatl, nnci tilo ciieplnyn~nn a t  Bedfurcl City ropeata 
the s. m. foreoast b .mail to Peuksville, V I ~ .  In l)ece~nber, 1801, nte ~n woro taken 
looking to tho dietrhiition of p. m. foreesst~ by bnlletin to be u n \  ont by trttin 
and mnil norvice, which resiiltrtl in the name being cwt~~blished, beginning with 
April 1, 1892; said biillctins nre Iwing diatrlbntecl by ninil to four points and by train 
service to 161 regulnr railroad stations- 811 the roade r~itliuting from L nci~t)iirg, 
(viz, N. & W., L. & D., C. di 0.. and 11. 61 I). syatoms) have tnken up the work, 
and I am informed tlint i t  is l ~ i g l ~ l g  approved and appreciated by the pnblio. 

Cold-wavo and frost wnrnlngn were also isri~ed, I ~ R  ocowion justi0&, to  tho re 11- 
lar displny~r~en and to n n n n ~ l ~ e r  of other polats. 1)nring the conliug froat and r 8 d -  
wave n~anon i t  is oxpeoted to i ~ ~ c r e w e  tho distribution of the snbnm 11s tefsptrapt~, 
while if silo11 w ~ ~ r n i n g s  can be issi~ed alon with tho p. m. forecasts, they can be 
Inclndcd in the bulletin8 isatled 11s train anffmttil sorvioo. 

We liope to  be nblc to mnke wran emeuts wherohy the p. m. forecrnt bulletins 
will also be distributed on some of tffe railroad line8 intersecting the lines oat; from 
Lynchbur . 

If  a uniform s t y b  of instri~ment shelter could be fnrnished to all the voln~ttnry 
observero, adtlitional obnervern ronld .be more ensilg secbiired in eoctions not now 
M resented, nnd ruoords wnt~lcl I)(+ nloro al~solutoly corract. 

boring tlla lnat session of the Virginia Icgialntnm, beginning In ~n. i lnr~,  IRa, n 
bill was lutrocliiceil which provicletl for nn spproprirttion to  fiirniel~ ii~ntriirncnts 
811d instriin~ent shelters for ailditionnl volnnt,nry obac~rvern, nnil to iliorc8l)o tho s i ~ e  
and issue of the ntoutlil reportn of the Stnte servitw; i t  pnnnnd one branch of tho 
legielatnre, but  i t  falle$of fins1 ectioa in tlbe ot.ller branch. This dnlnyn foranothur 
two years any additional aid from the Eltnte, bnt the board of ngri~iilt~nir, heveeon- 
tinned, and will continue its monthly allowanoe of $16 per moi~tll for pabliorrtiollof 
the re ular monthly reports. 

Tho?nterest in the roportn of tho Natinnnl and M t o  woatl~er servlcen is incmnring 
fhroi~ghout t,he Lltate, and this will no itonbt holp to  eiilargo the work during the 
eomiug fiscal ycer. 

WEElT VIRGINIA. 

(W. W. Dont, Welther Iiownr, Aircwtar.) 

The work of establishing n State weather nervive in West Virginia wss begun 
October 1, 1891. On aocoont of the many dlftlrultien met with the serviw ha8 nut 
attained thnt de ree of usefulneen throuqhont the ontirc Bt,ate which i n  rlesimd. 'J'he 
tale rap11, telep~ouo, nnrl tostai fiwilitlen rm not an yet colu~~lute, but wit11 the 
bail%iug of new railroads t le seotiona of the Stnte whioh do not now p 4 b e ~  t . W  
faoilitlua will be able to  pcbrtakn nf the benefits ta be derived from the work of the 
Weather B~ircnn. 

On July 23,1881, the Chief of the Weather Bureau informod theobservor a t  Parkeru- 
bnrg that  i t  was his desire to  organize a State weather servioo for West Virginie, 

, rind ursuant to instrirotiono contained in t(11at lottor the observer entered iuto corn- 
ulinbation with pernous in varions parts of the 8 t r te  relntive to the estibblbhment 
of 6nch s servicn. Iu the pro enn which has boon lnade in this work the direotor 
has been given valuable asais&rfnoe by Hon. A. B. Whits,'Meaers. W. M. Cox and A. 
C. Love, clad the Btab  Journsl of Parkeraburg. By invitation of tho State Boars of 
Agriaultnre of September 28, 1801, the (tirector went to  Mor nntown, W. Vn. to 
Vonst~lt with them relative to tho contomplatocl or aniz~t iou 05 the Eltcte weDIher 
eervlw. At thla oonferonee the board romimd actfvo coiiperat.ion in  the work, and 
aoreptsd&pm~~mit ion to p i n t  the month  meteorolo inalreporbof the Wtnta aerviee, 
and to furnish a lint of olwp oorrcapou(iYBntrr, eto. %ho first monthly report w u  
issued on Ootober I, 1891. 

I n  Maroh arrangements ware made for tho issao of the Weekly Wcather Crop Bul- 
letin, and the flrat nnmbur of that bnlletin w ~ s  issued on ~ ~ t i i B ,  1W. Tke nlltnk 
of omp r r  ortern 11~1 been oonstnntly inoremine[, and a t  present these reportr n?e 
Maeived ~ I I I  thirty-flve oo~a~tien. The expe.8. of prlntinp the crop Lulletlal. 

b m e  by the State.Bonrd of Agrioulture. 



Mnnthly reports nre receivecl from 36 stntiona, to  which the Weather R ~ ~ r e n n  hnn 
fnrnislred mnxi~nnn~ an11 n~i r~ i rnan~ thurn~ctmetera nntl rrtin gauges; 10 st ,a t io~~e report 
rnir~fnll only; 25 ntritions clispli~y \vcutl~er signal flngs; 2f4 stationareceive cold-wavo 
nncl front wnrni~~ga. 

The vol~rntnry crl~ocrvorn give close nttcntion to their work, nndin-t genorallg 
in the S t a b  weather service in increasing. 

WISCONSIN. 

On July 20, 1801, &he present offlciril ans111no11 clinrgc. With the narrow field of 
action proncribcrl by tho Hig11n1 Hervice nnd the numc.roun rcntrictione thrown aronntl 
tho observer in charge, i t  is prubnblc that as tl~ortt~cgh a scrviro was than in opercb- 
tion as it  van possible to t~stnl)lislr, nnd nly predeccsnor l~ticl Irlnzed the way for 
much vtilnnblc work, which \van ntriotly in the line of tl~cprogrossivepolicy nc1optc.d 
Iry tho Agricnltural I)t.l)nrt~r~ent Wonthcr Hlyea~i. There is no qnentio~~ n b o ~ ~ t  tho 
11op11lnrity of the scrvic~c i l l  this Stntc* t,o-dny. I3y c n r r y i ~ ~ ~  out the directions of tho 
ehlef its c;scfollnosn 11ns becw so cxtonclecl tlibt i t  is nnfb to nay tlrnt h~tndreda are now 
receivi~~g s~tbfitnntial benefit from our work who never brftrro had given n t l ~ o n g l ~ t  
to the s1111,jact. 

One I~nnclrcd rind sovonty w c a t h ~ ~  (li~play station8 arc now in o11erntion ngninnt 43 
on the previuno .1111y. Of thrno 187 recoire their furecnstn by telo rnph daily from 
Milwaukstr. In tho ranjority of cnnrn tho clisplny statioi~ is tho ~~rtcf>i,as of a thrifty 
fnrming nettlo~nelrt, and, OM in to  thu c o ~ ~ t o ~ i r  of the couutr , the flags are iis~inlly 
visible from a ratliun of scvcrnk!ilw. In former ycnn thn rn& war t~reatnblish thew 
stationn only in largo towns or cit)~en. l'hnt this etfort of tho b11ren11 to reach tho agri- 
cilltc~rnl intt!rests is approcintt!cl isevideuced by t l ~ o  fact that tho ex lenne of oqni ping 
these stntions wit11 tlnga, hnllinrtla, etc., ant1 nttanding to thodisPLYnllaa beeninme 
either by appropriation of the town co~~r~c i la  or by po ular nilbscriptione nnd lnany 
plwen are now a ~ r r i o ~ ~ a l y  .waiting vacnncien on our tefngrnphic forurnat hat. 

It is ho eil that  i t  may be found connintont to  n~~thortzo this offlce to  twt~1)Iish 
26 more criapley atntions nt R I ~ C J I  towns tls ap 1 , ~  for t , ~ ~ e  sune. 

The eutl~ority given the local forccant offfci111 dirertur to mnke fon,canto for the 
Btate and issue frost warningn for the benotit of tho cranberry ctncl tolracco rowers 
has ret~ulted in greatly t ~ n h a ~ ~ c i n g  the va111o of the work ot' the Weather finrenu. 
One hundred nrrrl acver~ty die~rlsy stntionn rcccivo for~cnnts and frost-warnin mes- 
uga0,18of which receive frost mrnnagos only. Ponr rnilrvu~ln cirrry froet si  n%; the 
M. L. 8. & W. oencl a11 forucnnts to their agents, and tho U. M, unct St. P'oul oend 
s p i e l  in formation to thew a ~ e n t s .  

Forecants now roach dinpluyn~en f111ly two hours cnrlier than wno possible when 
the were sent from Wnshington, the n. m. foracant rcfi~bchiuy tlinplaymor~ ncarly IM 
ear& am the Washington . m, can. It is also hulic.ved t i ~ n t  R higher dcgreo of 
RCCllrflCy has been obtainecfin tho rnnking of thene forevnstn than wns poenilrle where 
the offfeial is cornpolled to rodict for the wholo cwuntry with a lin~itecl poriocl of 
time allowable to  oonsidcr tic local chnrctt~teristic.n of nnch State. 

The frost forecssto of 1891 were romplately veritiod in nc'arly ovrry instnnco, nnd 
added ~ r c a t l y  to  tho pt~blic entimation of the vnlt~u of tho work. In thin counccbtion 
i t  is respectlhlly recammended that  the nuthority to tulegrr~ h warnings to frost 
display stittion8 be ohan ecl M, as t o  begin Mny 19 instead of b a y  1. 'l'ho wntor is 
not drawn from the crnn%erry n~arshes or. tobncct, plnnts set o ~ ~ t  until b c t r v r . ~ ~ ~  May 
16 and Jnne 1. It wns ntnted 1)s the rcss and irrtermteri pnrtien t , l~nt tho frost wnrn- 
ings issued from thin offlco Iretween Atlgllst 24 nnd Rt-ptc.1111rer 4, 1891, nlono ronnltecl 
in n saving of one-third of tho cranberry crop, est,in~atetl a t  $125 000. 

Cold-wrrve warnings have been of immeunu l~ancrtit to comnl!caion men, railroad 
lines, fanners, anti others having perishable goatlo to ship. Not an c~r~fnvornhlo cri ti- 
cisni has appeared in print or trceu received from nny uarter. Bcvernl tirncSn the 
papern IIRVR eommentod on tho tirnnly rtrrivr,~ of the cn13 wnvospretlirtsd. Y11ere is 
such contlclence laced in thene predjet~inns that I feel jnstifled in nnylng that not a 
curload of perintable fteight leaven thia city dnring the ilinplny of the flag. 

The iwue of the wenthern~np 11os been increasecl from 67 to 252 tloily. l'he total 
n ~ ~ m l w r  printed during the year wan 55,000 agrinat 18,(100 the yonr before. H~iacens 
has attended the affn~+ta (if the offlce in i n d t ~ c ~ n g  ten(-hers to rnnke n dnily nt~idy of 
the  weather, and to i n s i r ~ ~ e t  ihoir pupils in ito gcncrnl principlcn. Tho dircc-tor wan 
urgently invited to  ndtlrcnn the enn11n1 meetin of the Sontheustern Winconsin 
Teac*hcrs7 Association VII this subject. Thia 11o 1lfS1 on A ril8, a t  the nor& ~ ~ 1 1 o n l  
boilcling a t  Whitcwclter. Tho rt.stbntntdiou of the sd&rct wa. received with so 
mnch favor that  he io enconre ed) to  cnntlnuo such line of work whenever occasioh 
M s r  ant1 the numerous do~nnnfs on his tirue will ermit. 

including tlue atation oacl tho 6 regnlnr went ie r  Bureau stations iu or on tho 
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borders of the State, tlro Winconsin Rtnte weather nervioe conwinta of TI observation 
rtcbtions. The 111 ~n th ly  lneteorolngionl tables for the three months pnnt hna oon- 
tnined reports kern Bk ntation,. Eigllt stations hsvu boon diaoontiuued aud 10 entab- 
Iinl~txl dnring tho year. 

I)l>ecial efforts hrrvc boen m ~ t l o  to promptly renoh thrc laksoa tnins with warnings 
by nprt.isl mJr.reliqer in case of severe ntorms, I ~ H I I  the 1.orLoo ant1 cnmmin~ion 
du~~lnrs  in caw of eohl waves. No nnvere storms tiavo prnorf over the lake doring the 
qnst voar witliolrt RI)OC~RI bnll~tinn atinontrrin~ its a~)proiboh from twelve ta twenty- 
onr houri in ~vlviblicu, boinf {lacod in the hmnds of ~ntnrentud pnrtion. The reports 

are fnlly apprecinte,l. Tlie IL o captains dnily visit the office during stormy 8ensc)ns 
and place grent aro4once in the itrfortrrntion givun. Lorge nhippors are Ineking far 
moro uso of tho onloo tlrtrn ever beforu. I t  is n frequent oucurrenue to hove prao- 
ticully all nbiptrreutn of periali~bble goocls fmrn this city hold for several days until 
notlitled that rt in nafe to forwnrtl. 

l'abliaation hns been mads in Btnte pspern that  this offloe wonld oheerfully furnish 
to tho agrionltnral, oommnraicbl, m,~ritirne, nriontillo, or professional interests an 
infnnnation iu oor pos*easion t l ~ n t  wonld be of interunt or vslae to them, and special 
direotions ~fivon ns to the particular tnttjrests wliioli wonld be liktjly to profit most 
by nncli kuowletlge. Tho rennlt liw been nnnleronn ibpl)liootions by letter, telephoue, 
and in person-from pornono in n1I wnlkw of lifu. In nearly over owe i t  h~ been 
prtaticoble to fnrnislr information fnlly covering tho nosclrof emat pnrtionl~rr ayyll- 
onnt. Invnlitls, tourinh, phynioiaus, t)~~gintceri~ig t~lrd olmiln departmouts of all rail- 
rondn in the State, vesn~cl-o\vtrorn, Iawyor~(, C O I I ~ ~ U  of jtrntioe, aucl many othern oom- 
prim the lint. Tire ol~itiion of employbn who Irave boon in the oWoe dnriu the jwst 
two yonrn, an well ns tho ofitae tooortLa, \roar orrt t11t9 ntateplei~t t ~ r a t  f1111y tfree t~lrros 
as mnclr n ecinl iufi~rrnation W I L ~  iven o ~ r t  ns t11iri11g any revions The ntu- 
tior1fort:o itre boeu workurl to it* firYle+t oiap-bt:ity in meeting t\ndemi~nXR8%tle npnn it. 

Oil ,Jannnry 1, 1892, wnn bognn tho pnttlicntion of tliu Winconstn Weather Crop 
JOIII'IIR~. I t  is  ni~pportetl ontirely by ~bdvortiniu R I I ~  nnbnaript i~n~.  I t  has been u 
luont mcoaptablo medium tlrrouqh wlricl~ tlro worf of tho Stibtu service onu be pm- 
eonted to the p~iblie. Sufficient ntlvortisin oontrsots were seonrotl to rovor the oost 
of priirtinx and rnnilin no npeoiml otfi,rt,qr:bvu been made beyond nrnkiny i t  self- 
n~rstninlrp. I t  resniro%'mn expondilnre of M I M  by the  direotor hfvm thin was at- 
t~!?otl. t may be onnnitlerecl an nnores~ft~lly twrt~tl)lisherl to-tin . 

1110 ~ a c k l ~ ' ~ e n t l ~ e r  (Imp Bullet~in hns ste~ulily pmwn in kvor  nntil there are 
]low 160 aporu on the c~olisnge list of this oftlee. bout fifty al ippinp are nrade 

_ oaoh we01 of the pnblinherl I~nllotia. This feotnru of the work 18 lrtghly hppra- 
ciclted. by the fltate prom. Five li~ortlred copies are issnell weakly. 

Ninety tlinnderntorm reportern have boon s~rpplied with cards on which to re- 
port the oocnrreric\e of theso storms. Tl~ia  tlatn is boiiig snrnmarimett, and will 
anqueetionsbly furninh the means for more oomprcheusivo nt>ndy of thta itnportant 
snbjeot. A few wcoks IIRO arratigenienta wore made to isnnn npeaial thnncler8form 
forecctstcr, b a t  sufeoient opportuuity has not boon hnd to teat the efHoaoy of the  
work. 

From the nclitorn of tho prinoipal papers an honest critiolsnr of tho work of the 
bnmnn lim been Invited, nnrl wnrrrlmoe aivou thclt tlreir RIIK pntiorin IW) to method8 
of improvonl~nt wonld 11" given tllolightful cionsiiler~~tioti. $ lrt, moat cordiul rola- 
tions exist between tho otHcicbl iu charge and tho principal nuwnplrper mon in the 
vicinity, WIII nu a11 ovitlonce that our work is apl)rcwi~ctrnl by tbetn and tliclt the 
bureau eqjoye their lienrty good will, tho thrt in oitorl t lrt~t but ouo adverne oritiointrr 
hrrr appeared in pritit (luring the year, wl~ilc rnmny paporn have highly oomme11i1ed 
the departnlent for tho choraotor of Its work. both in their news and editorial 
oolumna. 

If i t  is oonsidered stlvissble to  allow nilditional Instrumento for this oervioe, efforb 
will be mado to entablinh ~krore stations in the northoru pest of the Btate. 

Mr. L. C. M t l n ~ ,  general wentern agent of the Flint and Porn Marqnetto Rail- 
road, nays, in a recont letter to thisofflat\: '' The m~nters  of onr fleet of five s8crsmem 
have come to place inlplicit relinnco in yonr bnlletine, and the oommcininate 
with your offiue for spncwbl irrh)rmtrtit)n when in doitbt with a oonidooae hitherto 
unknown. A marked improvement, ant1 one most gratefnll n preoiatetl, is your 
thou htfnlnens in giving nut speaisl bnlletins on the apprnmh 01 storms of unusud 
ueveft thna hnablin mo tn warn all oar steamers, dnrla the winter monthr, ab 
peinta Paving no weatflor servioe during t. l lx~d ,invigation~f 

O. Hp~rnon, general traMo manqer ,  Cfonclrioh Tronaportatlon Company, nays t "1 
desire to exprens my grhtifiontion tt)r the beneHtn that  our oompany has ceodved h m  
the weabher ofeoe in this city. I t  i n  my opinion that  the weather reporb have beon 
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more aconrate during the pnst year than a t  nuy titno clnring the twenty years that  
1 have heen here. Your offlcinl iu okorqe here gave 11s timely wnrning of oovero 
galus, nnd in no C R ~ Q  Iias ho beell very w111e of the mark; we appruointe the exaul- 
Jeut work of your bllrn:r~t.'~ 

A. Groaaarobach 4 Go., co,nrnisu'on morolienta, Ray: " We are pleased to ad11 our 
tatimonial to the very ottlaie~rt nyrviac yo11 li~ive mridereil t in  in otir bliainess (luring 
t l ~ e  paet year. I n  shipping fruity n~itl other purinllnble pod. ,  i t  in neoosysrx for II* 
to make calo~~lntious IW to tlie we:rtlier, :&nil in this yo11 11:cve f't~rninhed 11s an i~ival- 
unble service. By relying 11pou yonr predictions we have come out pretty near 
correct, aod we dopetit1 l n r g ~ l g  i~pori ,voltr knomletlgc of tlie ele~nnnts to  eitl us in 
our business. We tlinnk yon for uniforru oo~irt~osicn estorrtled to us." 

Il'huraton, Ruasoll rf ('o., oyster packcm: ilTlie tvuotlror reports a t  this station 
Iia+e Loen a great benefit to nw in our line of I)~~rritiess. WR fo~i t i~ l  tlieui more ruli- 
nb!o than in former years, ant1 they heve s~vorl  nn many clollnrr." 

rhe Diantoncl Ink (:oerpariy: "I)~~ri i ig  tlio past year $0 l~eve buen gnitlocl laruoly Ipy 
oclr forwwtn in shipp~ng freonahls gootl*, nnd mere ~noro sitc.ronaf~~l in  nvoitliuy 

rose from freezing thuu formerly." 
Oeor.ge Hilee, I)sxtorville, Win. : d ( T I ~ ~ s ~  front ~arn111gs  nre of ineatirnnl~le vnl~in 

to as, especially (luring tlio c r a ~ i b ~ r r y  growirig densou. \Ve tliibiik yo11 for tho gno11 
work you ere cioing in thin matter." 

Anaon Brotherr, wholennlo grocors: " Tile reports hnve hcon nn~ntericll 11 ~icfit ttt 118, 
and wu have oorne to  rcly largely lipon t l ~ u n ~ .  Wo ro:;nrtl tliom tnoro ro\nktlo tlir~n 
fornrerlg and believe them moat I)c!~iu!ici:~l to e largo ~ 1 . ~ 4  ill all braucliea of in- 
dustr J." 

R. Btaford Company, ~ h o l e r s l e  fruits: D~iriny the wintor months we nro grontly 
henedtetl by thesoreports as t110 greator part of our I t~~s i~ i t~ns  is ~ I I  grclon 1%11itr. Onr 
sl~iprne~ttn are governed by otir mports, wliicli in tlie rnr~ir~, t l ~ i r ~ n g  t l ~ u  winter of 
1891-)92, were acc~irate; in &llowinUthoni we hmd hnt ftnv o o ~ t l p l ~ i ~ l t s  frn111011r c116to- 
ulers tlint their fruits arrived  froze^^." 

'Jon. Scklilz Brerulrq C'onyan : "Tho timolg information of a colrii~~g rolcl wave has 
f ' req~~el~t ly cailncd 11; to keep fkck nhipwoute which WOIIIIL otlierwisu 11nve ~irlterecl 
by frosts.'1 

Mr. H. Shaokell, &<cut D. (1. H. & M. Ry., nucl G.  11. k M. Trs. ( '0 .  : "Onr captninn 
spaak very favorably of the weather roportw. 'I'huy ~nnko IIIIIIIOI'OIIR intl~iirit~s of 
yonr omoe d~rring the winter montha and oxprcns tl~e~nwc~lvcn tin H11tli11g t l ~ o  inli)ruin- 
iiou very relinbla, end of uoo11 norvice to tlioni." 

A. J. 'w. Pieros ,f Go., nl~olesoln protillof? nucl f'ency grocers: "Tile Milwn~ikee 
weather bureau hen been of grurht beuufit to  !in d11ri11~ the paat soenon. We ao11- 
sidor that  we have Oeon nnvotL from 1088 in many inntnnren throng11 ,oltr u(IvIce. 
We wish to thank yon for tlie oaruftil and oonrbous manner in  vvhiah a d o u r  special 
inquiries were answered by your oflice." 

(E. M. Rsvenscr~lt,, Weather Rumart, director.) 

The onl,y warnings fnrnished this Htatc am the cold- wave warnings, and they aro 
oul firmished the obsorvor, Wenthor Bnrewi, Che enue, ancl 0. K. Gtrrvey, Cnrper, 
anz there  seem. to bo no r lmiroo~~ tho part of tho poilie inother  portions of' the State 
to avail thetosolves of the opportcinity to rocoivo the warnings. An this is prinoi- . ng Stnte there oan Ire littlo naid of the be~roflt tlerivecl from the wam- 
nge other *an t8hst of thnnhctbring of &took where osnibla. r1Iy a 

The average issue of the Weekly Crop Hullotin is ct!ont 100. There is not mamuoh 
v a h e  placed upon them as rho~lld be, bnl tho ititorest in rad~lslly increwirtg, r,nd 
would iucrema more r~piclly but for the con~litirrn of l o c a  affairs iu this Btate tha t  
have b n c l ~ l  to obliterate all other pnhlio atiuira without regard to  their origin or 
pur lose. 

~l!ere w e  a t  present abnnt 20 regular corrospondentn 
There are about 100 copien of the monthly bulletin isbued, and the nnrnber is oon- 

stantly iacrensing. 
There are a t  present about 16 voluntnry stations in operation including those of 

the State A rioultnral College and tho ~nilit~ary ptmtr. There were 7 vol~intary 
etetfons a t  the be inning of the gear anti 7 others have been furnished with instru- 
ments, but a r t  o? thaw have failed to report auti hare iguureti all comroanic~  
tioun reKsrdf& reports or inrtrurnents. Beveral hundred circular letters have been 
sent out durlng the year in tho endeavor to  secure observers; alno the trarnee 
bb parti- have been .oonrod and ononml letters v r i  tten with the b ~ p e  04ifzk 
in observes, but with the State nkaim hi the ooudition they now rn a utwe in 
tht direation could hardly be urpootd, bat it is Loped that  a few m o n t h  will M 
s marked ohenge in the working ot'the wwther eervico In this State. 
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