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REPORT OF THE CHIEF OF THE WEATHER BUREAU. 

SIR: I have the honor to tr:l,tlslilit herewit11 e report on tlle work of 
the Weather Bureau for tlle last six montlls of the year 1891. 

Very respectfully, 
MARK W. HAIZETNC~-TON, 

Ohief. 
Hon. J. M. RUSK, 

rSEcrotary. 

In my special report, cla,tod October 1,1891, I submitted a stat'ement 
of the adlllinistrative work of this Bureau since its transfer on July 1. 
In the presmt report I desire to refer inore at  length to tliu scieutific 
and practical work of tlie Bureau and to 0 u l ~ f f . e  upon some of the fea- 
tures of especial interest to tho pub!ic. The evident intention of Oon- 
gress,, as expressed in tlie act creatmg tlie Bureau and in the appro. 
priation bill, as well as your own specifio instructions, have made it my 
duty to endeavor to extend the benefits of tlie meteorological service 
to agricultural interests. Undor my eminent predecessors, Generals 
Myer, Hazen, and Greely, tho commercial requirements have been ]net 
as fully as the art of forecasting the weather would pornzit. This was 
doubtless in part because their wants were more fully met by general 
forecasts, a111111 partly because forecasts when made could be Inore e8,sily 
distributed to them. The Chief signal O~Cers  ~ppctrently appreciated 
the lleeds of the farmers and some effort was made to meet them, 
especially by my immedir~te predecessor, who himself initiated some of 
the improvements which I have endeavored to put into operation. 

I ernbrace the opportunity to  express m y  high appreciation of the 
Bureau force in and out of Washington. The eniployees in the 
rneteorologica{ service generally remained wit11 it after its transfer. 
Tlioir liours of labor have been generally increased, in some cases to au 
este~it wliich I regret auil would be glad to remedy; but they have in 
every case responded nobly to every demand made upon them. I have 
found them uniformly able, enthusiastic, and trustworthy, so t l~a t  I have 
not hesitated to give them increased responsibility and freedom of 
action. This is a natural result of the transfer to a civilian depart- 
ment, and, so far from detecting ovidences of deterioration, which tho 
critics of the transfer claimed would ensue, and even its friends feared 
might be the result, I believe that the actual result has been an im- 
provement in tlie pi  iblic service. 

Tlie state of uncertainty in which tliestation employees (thoseemployed 
outside of Washington) wore left by the transfer was speedily ended by 
their prompt appointment under the newly organized Weather Bureau, 
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540 REPORT OF TEE SECRETARY OF AGRIC~~L '~URE.  

nnd, ~ Z R  crnployc~es of tlrc I)ep:rrtmcbltt; of Agric*rlltr~rcb, tirchy :Ire f ;~ithf~~lly 
1mrfi)rrrling tho duties :~ssigr~ctl to t,lltb~n, I I I I :L~  ntato lrerc t,l~;tt it, will 
adti to the ~;tti8f:~(:t,io11 of thc c!lrtJiru for(:(', :t11(1 uatisti~utio~r i~lwityn III~:CIIN 
increa~ed eflicienc:y, if wc: (::LII bch crr:~bl(*tl by the oxhnniorr to titis servlco 
of oivil xervice rule8 no ~lloditioil :LH to mctat  it^ peculinr needs, to pro- 
vide a pr01)(~r I l l e i ~ l l n  of acillli~sioll, : L I I ~ ,  What i n  &till raore diffic:ult, ;t 
proper teet fix l)ro~eotion, no tlr:~t cBvt:ry rr l ib r r  will be dependent for 
dmiu~iolr :tlrd advi~noe~nerrt 11l)on iris o\V11 (~%]);ld'ity 811d exertion, n l~d 
will know that :L ~yutcln in in for(:(. whiclr will i1r:c:onl tfi) cad1 full jutrtioe 
on this b;beiH. 1 I I ~ ' U ~  ~ltLrdIy H:by that it i n  110 easy matter to devi~e 

a ~ y ~ y ~ t e ~ n  speciu1l.y atl:tl)tctl to ;I Hclrvicvl like! tlrat of tho Weather 
Bureau, but I hope to bo ihblc in ;L nllort tinrc. t,o submit therefor a plull 

;t 1011. for your consicler t '  
I take plea~ure ill w:bl*lrrly (:ollllll(~lldillg' tll(' force ( h ~ ~ g ~ , g ~ ( I  on ~cii?n- 

tific work a t  W:~nhingt~on, in whic.11 I inc:111(It~ tlrc :J)Ic! : L I I ~  ex~)erie~roed 
mmmisnionctl oftic-eras tlct:~iled fi-o111 t lit* '2 rrrr y. Tlre Sor~(::~~t(~rx per- 
fbrmed the nnmcl tllxty ulltlt~r 11ry I ) I * C ~ ~ ~ ( ~ ~ * ~ H S O I - .  I r e  ~ ~ I I ~ I I I I I  of Mr. 
Frartk 11. Jjigrelow :LH 1)roti1~nor of  111~teol'o~ogy 1 1 % ~  l)(lel~ 1lllifi)rlllly ~ 0 1 ~ -  
mended. I lravr. illtnintcbtl t ~ )  h i~n ;I, xl)c~c4;~1 line of itive~tigi~tioir, whic.11 
will be mc.lrtiolr(~t1 later. Tllch other II IPI I I~)BPH of the nc:iuntitic: forc:c have 
routine d u t i c ~  irrtrurtt~*il to tht~rn in  every (::t8c1, ill i~dclition to the xyecitil 
reeearr;hrs on wlricl they srrL clrrgngud. 

An eildeavor 11:w ~ P ~ I I  111:1cl(h to thlrli8t ill our work H(?i(fntific illen of 
elrt&blished rc~pi~t,trtion alrtl ]rot rcgl11;brly corlrrectotl wit11 tlie Burettu. 
This has been fsi1-1y nuc~c8eltsf~ll, arrd I holbc! Hoorr to plnot: in your hand8 

~er ies  of rt?l)ortn 011 vilrioli~ fe:~tur(~s of tlrc 1)r;k(:ti(:~l and tLeoretic:&l 
aspwts of our work which will provcl to be a not:bblf? :~dtlit,ior~ to our 
know7Iedg.e. In ttrese n1p)r.t~ e~pec:i:J :~ttontion will b t ~  pirid to tlre up- 
plicatio~~s of ~t~r:tcorology tt) agric.ulture. 

TITB PORl'rC!ASTH. 

Onr Arut care, 011 t 1 1 ~  tl':~11 H~(T, w a~ to iir~l)rov(* t \ I ( &  SOl'('('i1~t~ alicl their 
di~tribution in rAvthry 1)0HHibj0 way. g1he tilll(? ('OV(:I'(J(~ by tile fortWauts 
ha8 bec~n lengthc~nc~d to thirty nix Irourn, arld tlrt~ fi)rt~c.:tstc~rn llave bocn 
enconraged to rnt~ke their ~)retlictioan ntill 1ongt.r wlrellevc~ t1rc.y 8t.e a 
fair prospec:t of veritic:btio~~. A t  tho name tiwe tllcl forec.a~tc're h;tvu 
been innt~oated tr) put tlleir prc!dic.tion~ in 1i~11gu:~ge wlrit,lr will be eenily 
uncleretood 1)y everybot 1 y. 

not11 thew iintprovc?mentn tend to rcvi~zce the tec.lrnicJ ~)erc*c~t\trZjicb of 
verifieotion, but ax they ~tlnk(' tlrc. ~ ) r t~ t l i c~ t io~~  of greeter v:blnt+ to t,lre 
public, they Irave bc~c*rr irrtrotllic.chtl. Ho l)clrtilctly, howc~vc1r-, h:hn tlre work 
of forcht~antilrg 1)oc.n tlollt. t lr~~t i,lr(h v('rit/(*:~t,io~tn ~I:LV(L I I O ~  u~itfi~re(l. TO 
show thin, I caolnlmrc! tlre ~f?rificilf iol l~ fhl' t,ir~ ~rlolrtlr.~ fi)r wlrit'll tiley 
)lave hcva rrrmie ~iltcx? tlro tr:irr~fc*r wit11 tltont. t i j r .  tlrch N I L I I I ~  I I I O I I ~ ~ S  for 
the previous year : 

Averago.. ....... 
-..-- - 

H2. !I 
tu. i 
WH. 7 
HH. H 
86. n 
HH. 4 

-- .- - 
80.12 
- 
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Tllo ]nost ou:~ct verification possible cau not express in pexeonta es 
all tho L;~f,orur of aaccoas and hilure iu the 1vor1r of e fireumter. #he 
feature of the forou:~.rts which it  11ns b~ul* 11ry endeavor to strengthen, 
namely, tlle ~ualcing of predictions which will be of the highest possible 
use to the public, cau not receive ndecluate ibrith~neticaI trcat~nent. 

THH DISTRIBUTION OF FORHCASTB AND FROST AND COLD-WAVEl 
WARNINGS. 

Tllo va111e of the morlr of the Weather Bureau to the country depends 
largely upon its ability to distribute pron~ptly tho inforination collected 
at centr:hl poil~tn froill its system of tel~graph statione. The daily 
weather forociists issued by the Bnreau have allsays beeu recognized as 
ofsufficiont importance to be tolegrt~phed by tho AssociatedPress asitenla 
of news, :l1111 tlley are therefore distributed without expense to the 
service to tlru oeutors of population, and have appeared regularly in the 
daily jonn~nls of' tho oourrtry. Many eflorts Zlr~ve been made to reach 
tilo more tl~iiily s ~ t ~ t l ~ d  portions of tho country, and with the transfer of 
the We~tller 1hu~c.a~ to tho Agricultural tlepnrtmontrei~ewed aflorta are 
being ~nndclo extend the weather forecasts to agricultural communities. 
Tho ~rlost tllorougll ciistributiorlof tlleforecnsts possible would be by tele- 
gri~plr d:~ily to (?very tclcgraph oiBco in the country, whore lneuus should 
be providccl for tho dis~;l,liqy of raports in blllletin form. Snch a system 
C ~ L I L  11ot at 11,rescnt be utilized owing to the small appropriations Itlade 
for tclcgraph purposes, although it has been strongly urged by agricul- 
tirral orgr%nizations tll~~o~~gliont tho country, :ind Congress has beeu 
potitionccl repeatedly for appropriations to bear the expenso attending 
such tolograph service. Those most i~ltarostod inagriculture will not be 
s,zttisfieil without :tdditioni~l al~propritations for this feature of Weather 
13ure:lu worlr, and it will bein the interest of the general public, includ- 
ing :dl classes if firrengernants ctbn bo made wllich will place the daily 
weather bulletin at every telegraph offlee in the country. 

The 13nre:tu not having the necessary funds for tlle extended distri- 
bution outli~ictl :hove, every other available means has been utilized 
for placing before the public tho illformation collected by tliis service, 
of which the following is a general outline: 

Yl~e forecasts :~ud frost :mci cold-wavo ~varniugs iusuod by thia Bureau 
are diweealin:htod as widely :I,S l~ossiblo, tlirongh the ~iieciiun~of the Asso- 
ciated Press,. by sl)eoi,?;l Inossago (telegraph or teluphono), by railroad 
wires, by tr;b~n sorvioe, ;bud by inail, They are received by the newspa- 
per editor, tllo fanner, tho marcha~it, the nlariner, the  nill lor, and others, 
and arc by thorn dissenlinate(1 by nlca~ls of' tho flag or wh!stle signals 
a(3ol)ted by 6110 Weather Bureau, of wllicll tho following 1s a doscrip- 
Iion : 

ICSI~I,ANATION OP YLAG SIGNALS. 

No. 3. No. 4. No. 6. 
No. 1. No. 2. mllitu a11d Blue Black Tritt11g111ar White Bla with black 

mag. square i% center. 

Clollr or fitir ltaiu or a~low. Loc~d raiua or l'olnporature Cold wnvo. 7vonilre1.. RIIUW. signul. 

No. 1, ~vl l i to  H I L ~ ,  G fmyt uqnnro, i~ulioatos oloer or fair woathor. NO. 2 bluo flag, 
G f u ~ t  square, iuclioatus r ~ ~ i l l  or anow. No. 3, whito and blue flag fyarailel bars of 
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white awl l~ l l~o) ,  6 feet sqnare, indicates that, local rains or nhowers will occur, and 
that  the rainfall will not be gencbral. No. 4, ljleck tritt11~111;tr flag, 4 font a t  the b m e  
and 6 feet in length, alw:hyn refom tn toin~)cn,ztnre; whrr~  pleeotl nljovn NOR. 1, 2, or 
3 it indicates wer~ner weathrr; whon let.od lbelow Nos. 1, 2, or 3 i t  inctia:aten colder 
weather; when not displayor1 the in(8oations two that the temperature will rumain 
stationary, or that the change in tomporeture will not vary tnore than 40 from the 
temperature of the Rme hour of the preceding d a ~  from March to October, incliisive, 
ond not more t h m ~  6 for the remaining mont s o the year. No. 5, white flag, 6 feet 
square, with black uqliare in center, indicates the approach of a sudden ant1 decided 
fall in  tempersturo. This signal is not to  be displayed unless i t  is expected that  tbe 
temperature will fall to 4J0, or lower, and is i~nl~ally ordered a t  least twenty-four 
honrs in advance of tbc cold wave. The display of the Aa during t,he growing seaeon 
indicates that  injnry tovc.getationmay boexpectedfrom #out, andatothnr times that  
the cold ma prove injtiriouu to atock and to farm prodncts, eto., ox oaod in uhi - 
ment. I n  t<e State ot' Florida, ant1 in a #trip of countr 100 rniles wixe on the Gaff 
coast, and alon the Pacific coast, the cold-wave flag is k o n n  &B t11e frost-warning 
Rag. During t i c  late upring and early fall tho ~11-wave flag is  olu, IIMI as &frost- 
warning flag inother  portion^ of the coiintry, to  indicate ant~cipnted fkosl,s. When 
No. 6 is displayecl No. 4 is alwaya omitted. When tlisplayed on poles, the signsls 
should be arranged to read downward ; whc.11 dinplayed from I~orizontal s~lpporta 8 
mall streamer should be ettctclietl to indicato the point from which the signals are 
t o  be read. 

INTRIIPRIGTATION OP 1)IHPLAYH. 

No. 1, alone, indicates fair weather, ~tat ionary tomperstnrc. 
No. 3, alone, indicates rain or snow, stntioncbry tempernt'urc. 
No. 3, alone, indicates local rain or enow, stat~onary temperatnre. 
No. 1, with No. 4 above it, indicates fair weather, warmer. 
No. 1, with No. 4 below it, indicates fair weatlier, colder. 
No. 2, with No. 4 above it, intlioates warmer woather, rain or snow. 
No. 2, with No. 4 below it, indicates colder weather, n ~ i r ~  or mow. 
No. 3, with No. 4 above it, indicates warmer woather, with local rains or snow. 
No. 3, with No. 4 below it, indicates colder wrsther, with loc~11 rains or sl~ow. 
No. 1, with No. 5 above it, indicates S:tir weathor, cold wave. 
No. 2, with No. 5 above it, iudicetes wet w e ~ t l ~ o r ,  colt1 wave. 

' 
A system of steam-whistle signals is a,lso in use a t  a number of 

stations, by means of which tlie wc5ather conditions are oommunicated 
in places where flags can not be ueen st long distances, those within 
range of the sound of the whiutle being supp1ic:tl with the cotle which 
is used a t  stated hours to cornmiinicate the probable weather condi- 
tions for the corning twenty-fonr  hour^. Thiu wliistle code is intended 
only for use a t  stationary engines and iu not applicable to the railway. 

The flag dieplays here outlined may be greatly extended cmd become 
a lnost valuable aicl to farmers, H ~ ~ P P C P R ,  and the public generally, by a, 
little exertion and a small outlay for  flag^ on the part of those to bo 
benefited. The system has been adopted ant1 iu in use by some of the 
principal railroads throngho~it the conntry, the ~ymbols, made of tin 
or sheet iron, boing displayed frorr~ the baggage caru. These roads 
transmit over their wires each morning, to 1)oiilt~ from which trains 
start, the narncs of the symbolu to be d~xplayetl oil the cars. When the 
symbols are thus t1iepl:tyetl they xllonld be placed one above the other 
and r e d  downward. M:tny large firm# aritt corpor~tionu are dieplaying 
the flags, and a t  the Rame timP i~(1vertising tlicir 1)11siness, by printing 
the s ign~ls  a1111 their 1ne:~ning~ on tlibn back of their b~RiliesH cards. 

There Ijeing hilt 2% limitetl appropri:~tion a t  the disposition of the 
Cl~ief of tlrs W(:i~tl~er Bure:~~i for the puro11,zse of fiegs, i t  ia necessary 
that the utmozlt (#itre bbn u~ct l  in their tlirrtribntion, in order that they 
may be 11l:lcecl in proper hantls wlrc?rbn they will be properly cared for 
as (fovbnrrrmt~i~t prol)t!rt,y, ant1 iixcci only for the purpost! fijr which tlrey 
are inteudecl. 111 ai:~lry innt:rnc:tts intlividualn or t i r r r~~  1)rtn:ur.e their 
own signals for such displtlys, and upon thie office being 11otifid that 
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arrnngernents are eotnplet,ctl for t,llo clispla,y of signals tlln fomabste 
alld Warnings nrc tclcgrqrhcci to tile proper :cd(Iresu a t  (~ov~~r l l t l l~ f l t  
ex~~enwe. 

On Jllrlo 30, 1801, about six l~llntlrecl arid t11i1-ty weethor sig1l:il dig- 
play stations were in oyemtion, to wI1icI1 the forot.:wt>s were telegraphed 
or telephoned a t  Oovernme~lt oxlbense; ninety ut:~tions receiviug cold- 
wave warnings only, fifty-one! et,ations hcilig filr11ishetl with frost warn- 
!rigs alone, ant1 six  station^ (Io(~ateC1 ill Onlifor~iin) rec*t~iving rain warn- 
lngs for the benetit of the rwain-growing scct8io~~s. 

8ince July 1, 1891, this uum\)cr llus beten 1:u-goly i l~crci~~ed. Before 
the close of the year the forecasts :inti warni~igs were telegraplied or 
telel)honed to nearly one-t11ouw:~nd six llundrod and tifty points, a t  
wllicl~ flag signals are c1isl)layed or wltistle signals Rounded for tilo 
bellefit of the general public. 

A system of frost warnings for the benefit of cranberry and tobacco 
interests inoperntion in Wisconsin during tho past ~eauon having been 
so thoroughly natisfrtctory tile Stnte sorviou clirectors in the ortinberry 
and tobncoo-growing Sttttes 11ave bccri instrnoted to perfect similar sys- 
tems for the dissenli~iation of frowt warnings. A warning of a killing 
frost for the cranberry dist,ric*t, of Wisconwin, on August 24, resulted iu 
the saving of over on(?-third of the (~r:~nborry ('rop ill that Stnte, repre- 
senting over $125,000, 111 Minno~otrb : I , I I ~ ~  tJlc 1)akotas froot wnrnings 
were issued during August of tlte onrrcnt yctir to prot'ec.t the grain, end 
little or no damage resulted wl~are ti~rmers 11sc.ci unulctges to cover their 
field8 with a denno srnoko duritig t,lre period of nntJiclipatod frost. In 
the State of Kelltuclry i~101ie nearly one 1iu11dmd and fifty frost-war~lil)g 
stations were establislled and nrc now in oportition to protect the 
tobacco interests ot thltt Btsta. 

Tile various means en~ployetl fi)r t ~ ~ e  cZiwsomiuatiou of forocnsts and 
warnings have resulted in placing tho information in  the llnnti~ of thou- 
Rand8 who have been hewtoforo unable to reap the benefits of the work 
of @he Weather Bureau. This, ns n mrctter of ficct, has necessit,atc1d e 
considerable outlay, but i t  is be1ievc.d that in tbvclr.y cnse the expense 
has been justifled and t l ~ a t  thc! service rencierad hrbs ctrnply co1npens;roted 
for tho cost of rlistribntio~i. 111 t,ttt~ mqjority of (.:wee tlIlo plan of tlis- 
tributior~ is entirely wnt,ist':tc.tory, :~lt,lrongli rnrc? insttulct?~ of i~irulecluet~e 
tolegrap11 service rLre rchportcd, wllic:Il, as :I rule, rereivu prompt cousid- 
erntion by the proper officirtls. 

The Rnilway Bulletin t3ervit.o 1ias 1)c~en largaly ntilizud for tlro grat,~ii- 
tous distribution of for~o:~sts iu1,l sl~o~lltl 1~3 t?nco~ir;igeti and as widely 
extended a8 ponnible. If the ~nntter is propclrly prihsented tro tile proper 
0fBcictls of the railroads coiiper:it,io11 invririalrly tbllow~ in c ~ ~ o s  where 
com~anies control tlieir ow11 wires. At  tlle prcw?nt writ,ing the reoorde 
Of fhie office show that over thirty r:~iI ro:~ds :LI'C coiipertrt,iilg ill this work 
?nd posting the fbre(:&u a t  nf'nrly two t]~oi~u:bii(i st,:it,ioll~ ilt wl~ich tlbe 
l?forrnlttion is ac~,~osRiblf! to ttic genernl pnblin, wltile a 11nmber of ro?ds 
dmtribute the mports for tllo benefit of their t?mployees O I I ~ ~ ,  belllg 
restricted to this action by tllcbir ngreornoiit wit,li tile telegrtiph com- 
panies, 

The telephone, for tliwt,rit)nt,ing li)rocnsts, is becoming more poWlnr 
with the building nnd extc~lnioil of llow liuc!s, nucl it i~ belit?vacl it1 the 
nFar future will sllpersede the tc?lcjiri~pll ns a 111e:~un t o  I)(& irtilieed itt 
distributing centers fi,r reacllirlg every point in the seations tlrniriup: 
to obtain t t ~ e  prediotions of t,llis Hnrea~l. Tllc~ 111ol~t3 eirtebt.prisillg nlld 
p~opes8ive hrmeru, liviug ou t l ~ o  routes over which the liucs &re strung, 
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avail thc~rrtrcc~lvc~s of' tlrc* o/)l)ol*t~irrity ~ ) r o s ( ~ r ~ t c ~ ~ I ,  ~)Ia(*e l)riv:l,te t(41y)lronen 
in tlrcir rc~xitl~~rrc:t~s. it rid obt:iirr the! fi)r(:(:;~st,s by :b~)~)Ii(::~tiorr to tJl(!ir 
nc::wc:nt ~ ~ x ( * I I ; L I I ~ ( ~ .  t l~itotrs (li?it,rib~~t,ior~ of fi)re(*;~~tn in i~llowcttl ill 
nolac: irtst;~trt~c~n, ; r r t c l  ;I, lil)c~r.:~,l ~)olic*y is l)u~.nnetl by :LII tclrl)ltorr(: t80nl- 
panics i l l  thoii. tltli~lirrgs with this 1:rlre:111 : ~ r t t l   it^ wor-l<, I t  is 1)c~litwc~cl 
t,h:it, very low ri~tt: ( , ; L I ~  1)0 ol)t;ijrt(*(l fro111 tLvery Iitw fi)r (1:iily I ~ I ~ ~ S H ; L ~ : ' ( ~ R .  
Tho orrly :y)l):~rcnt oQjc!c.tiorr to  thin rrr:rrrrrer of tlintri1)lttion in t,lrca f i b c a t  
that  i r ~  (I;hrrtp or wok ~ v ( ~ : ~ t I t ( ~ r -  tIrc Iirren ;LrcA grollri(l~~(1, it1 :L l l l t ! : b H l l ~ ~ ~ ,  ~ L I I ~  
poor ncrvioc? ~i(l(:~s~;t,rily Sollown. 

Yoxt;bl bcilitios :~rc: rfr:rtlt? 11so of :bt tlistribntillg  ellt tor^ :in filr ZCA 
po~nibk! ill d i~ t~* ib i l t i~ lg  thc fi)rf:(*:~tn to ncl:tr or~tlyirlg poiritn, art(1 tjrlitt! 
n numt)or of irrdividu:~I~ :LPU IIOW re('oiving t11(! rtl~)ort,n by niail who 
foraierly wero filrr~islretl t11ci ~ : tmo  irrforro:tt,ioti 1)y tc.,1(~gr;tplr. 

I t  l l l l ~  IOllfi I)(!UII th(' d ( l~ i~ ' ( !  Of t , h i ~  I%111'(?:111 t0 (I( 'v~H( '  HOIIlC, ~ll(~tllOd by 
rno:erln of wlric.h ;L lo,git)l(~ :LII(I c.lf:;~rly prirttud I I ~ ~ L ] )  cdotrltl bt: ~)nblinl~etl 
in tlicb tlaily jolupndn, ; \ t i t1  nc~vcr:~l ;~tt(lt~tl)ts I t i iv~  1)(!(~11 tll;rdel)ut w i t l ~ o ~ j j ~  

,%" ~:~tintiictf)ry irlsrl~ts 1111 ti1 (ltlito rtx*(:nt~y,~ TII I -OII~I I  ~ I I O  tlffi)rtH 01. t11o 
Torcc.:rst oftic.iwl i ~ t  Atlsnta, ( i n . ,  in c.oiipcr.:ltiorr wit11 tllc otliciids of tlro , 
I i \ t l :~nt :~ Colrstitntion, n natinfi~c.tx)r,y d:tily wcrctlrer 1n;l;l) i n  ]tow rcg- 
$ uliwly is~u11(1 in t11:tt jourrra17 ant1 a ~rarnt)c?r of the Inorct pron~ir~t  n t  

i. jor~rrraI~ of'tl~(b (:ourrtry, ~(vhirlg tile : ~ I v ; t n t a g ~  that  will rctnult ti.01~ this 
ul~tlert:~kirrg, are l)rc~l):rriny to do tjtio x:hmc thing. Rlrotxltl thix fu:tturo/ 
\)IL :cilol)tcbtl by tlro tlaily jonrnels of t h  country it wonltl not only adtl 
greatly to tlrt: d i~tr~i t~ut , ior~ of t t ~  we:~tlrer f O r ( h ~ a ~ t ~ ,  h ~ t ,  ttto  ear- 
;LntSa of th(: c:lr:wt worlltl dor11)tl~~sn ort>:~to :&II int(!ri1nt ill tile work 
of the I:I~~(:;LII, the 1)i~l)lit: woultl f)t~conlc fibmiliar with the U I ~ I )  : L I I ~  
itn IIHOS, :~nt l  irttr~lIigorrtly ;~])l)ly to t lrcir irrtorostn tho inti)rln:~tiou thue 
given. 

Tile mqjority of t t lc~ nteans trow c~rnl)loyetl in tlrn tiinsr,rnin:rt,ior~ of the  
Sore(:asts ant1 wmnings prc!ncnt, rrroro or less tlifli(.r~lty, whicli ~ n u u t  1)e 
overcome to  s(:(:II~o ~)rolrrl)t R I I ~  t ~ f l i t : i c l ~ r t  nsrvic~t! :btl(l ~)r( 'v(~rtt  (:Oln1~1i~illt~ 
on the p:~rt of ttlc* ruc.rpir~rtn, I)at ovc:r*y t?f'ti)rt is l)oir~,g ur:ulu ; ~ t  fill tirrtoa 
to  ))erfBt:t t,lrc work of dintril)~~tiorr ;t,rltl tv:ol!oniizc~ in tho dinburne~nt~nt 
of the approl)ri:~tiort :~llowcd for this I)1lrposo, witltout, reflectiug din- 
credit on tht. J$r~rc!au or strI),jt:t~tirrg it to adver-se wit i(:in111. 

Ore:~t :LH is tltc: ~)r:~c*tio:rl V;LIII~I  of tlrc~ nyst(~rrt of fo~(!( ' :b~t~, i t  JIII~Y IN 
~ l ~ o w n  tha t  t,lriu H ~ S ~ X I I I ,  witltout :~rty c.\r:\~rg(' of t t ~ ~ ~ t , l i o t l ~  or ~btllo~llltn of 
obnt~rvatio11~, :1r1(1 r,clitnIIy with I I O  tlir~rirrtltior~ of t,c&rritory c*orrr.c:r~lcd, in 
~u~lceptihlu of ~r~:~rke( I  ( ' ~ t , t : l l ~ i O ~ l ,  ~Jri(~11 wiIJ 1*11:~b1t! I ~ H  b ~ ~ r e f i  LH to PU:LC~ 
sover;J tixnc.~ tllo 1rr~m1)or of pclr.solin who now fllltl the protlicltion of 
coming ,rve:~tlrc~ ( : I I ; L I I ~ ~ ~ H  :L ~rr:~t~tc:r of (:t~o11ottrit: :~(Iv:~rtt:~gi:. Ilit,lr~rto 
tl~c: aorlrna o f  i,wrrirtg ffi)re(::~stn fi)r :L ~)tario(l t~:~rrowI,y rentri(:t(!(l to alto 

t l :~y in :itlv:u~t*c~ h;~n l ilnittatl t lr14r t i  r ~ t  I)cac!ti t n  t ~ )  tho ur .1) :~~ ~ L I I  t l  s111,- 
n r t ) : ~ ~ ~  r(:ni(1(111ts. '1'0 giv(2 tl~(*s(b 1)(~111!fitn to a, 11111c:lt 1;~rgor :~t1(1 ctclually 
i r r  tcaentc#l port ior~ of t,lrc* c.orrr rrrttlrity in ~)osxil)lc~ by fl~t: I ) I ~ ~ ~ . C H H  of nirr~j)lc'l 
oxtor~~iorr, ;hrrtl7 1)tbirrg l)os~ibl(;~ ~ r t i ~ ~ y  ~ (111  (;l;rirrt (?orrsi~I~!r;ht,ior~ i r k  1)eIliblf of 
the  forc!lrrost ~)roclltc.t~rs of t lrc? wc~:iltJll o f  t,lic! n t : ~ t c h .  

Inelout~tl witlrill tho I~o~rrrtlaric~x of our c:onrrtry, ~rr:u.kcul 1)y vttrying 
inflot?nc:c:n exsr t c ~ l  1'r.orri wit~lront, t,llc~ dc*ltl c?cli~;~lly v;~ric*n it1 i t n  interior 
pttrt~. I t  l)re,rr~rtt~s t,l)c: nt,ro~lg-I,y itl:~rkt>d iiidi vi(ltl;~litit!n of flio~ltit&in 
:uld vdlcy, c8o:~st i~ntl irrnt11:~r c.lifrt;~tc:n, w1t11 the? iultlition of s mont 
i1tlport:rnt rc'giori of (:tn1rtr'a1 ~ ) l : ~ i l l  o v ~ r  whi(*lr it is :I Irf:(:cRH&ry hilt dif- 
ficult ttbnk to follow oilt t,tro t1orrl~)irlchtl or NII(:('CHH~VO ill)pli(%tiOll of tho 
rnarry extc?rn:~l e r l t l  i11t~:rllJ fi~c'torn. 'I11it~ fi0141 t,llun c:onntitut)oil r r ru~t  
bu over kept in ~ l l i l l t l  by the forccastiug otlloial in order that  hotu tltu 
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l)~rti(mlnr iildivitl~l:lliticls of 1b:1(.11 st01-111 :L~(':I, ; I , I I ~  t,110 111or(\ ~ ) C I ' I I I : L I I C ~ ~ ~  
nlo(iifio;ttio~~n i l ~ t r ~ ~ l l ~ ~ . c ~ t l  11y tl~c! ~(v)gr-i~l)l~ic+ibl ~~l~yxicos of tho litlld, 11c 
nlaJ' i~nuo ;t rcliibt>lo ~f;bt(!lll(allt 0 1 '  ~llll)(~l~~lilig wc;ltll(~ (:llibl~fi(~s :ht H I I C ~ I  
a in ttdv:~~lc.o ;he nl;~y soclu.(? t,l,ci 1)ullclitn of this k~io~li?elgo tO t l l ~  
greatest numbor. 

To issue thin infonn:tt,iol1, ill otllcr wortln to Soroci~st tho \vtl:~tllcr, is :I, 
which del)atltl~ lipo11 rec*o~l~ii.,illg t,llc tq)l)roac*It of:u~ :&rc!:b of clis- 

tllrba~lce nt tha (~:~rli(b~t, l ~ l ~ ) l l l ~ ~ l t ,  ;lii(I 111)011 w;bt (:lling its ( l ~ v o l o l ) l ~ ~ t ~ l ~ t  
most clo~elywitll oqllill r(\g;ir11 to t11e l)r(bs(lll(b(b ill o t l l ~  partn of f l l ~  
country of other clilll:bt,j(! (r] i*~~l( l l l fn  ~ l ~ i ( ' l l  III:I;Y t~triv-t t11~ fittllre piit11 
Of di8turl)ing ;Lr.pe 1~l)(l its r;l,tr, of nl,cactl of trii~lsl:btioll 1~10ll.g tl~llta 
path. When tho d e ~ ~ ~ ~ ~ , ) l ~ ~ o l l t ,  llibn ])sOJSS('HH(~(\ to ;I ~ttrtibil~ clx ~ I ~ I I  t it 
be(;omes po~sible to corrch1:bttr t,lrin asotb wit 11 ot 11c1rs similr~rly origil~atchd, 
aIl(1 t h l ~  having broiigl~t it, illto c*otincwtiol~ with tb c*ort:~il~ t y l ) ~  reclog- 
"ieetl by pant frtnlilirtrity wit,li thew motcorn, it is ;I legitZil~lrrtt3 ])roc6t?nn 
of iuduction to r t ~ ~ i g l i  to the i~~dividlii~l tho I L V ( ~ I - I I ~ O  (~l~:tr:b(:toristi(* of 
the type s s  kllornu. 111 prol~c~rtioir as it is praotictttl~l(+ to aliprnciitta tllc? 
~ Y W  rt~lt~tliol~s of ~ L I I  ;q) l~ro:~~*I~i i~g nt*)r111 :hroib nh t11i (3:brly j)ibrio(l zh1111 with 
certainty, 80 in it ponnil)l~ to ~ S H I I I ~  w:u'iii~~gn crf ita i1l)l1~0>~('11 for tllo 1)~11- 
efit of tlronc1 ir l  tho lint: of' its 111irrc.ll of ~ ~ r o g ~ ~ c s s  wllowth i~~drrutriou nro 
80 likely to ;~fyp(.tpd I,chrrofic*i;~lly 01- il~.jllrio\~~Iy I)y t l l ~  I)i\SS;\gP of t l ~  

8s to 11r:\k(! 0:trly lil~owlotlg:.o of its c*ol~~iilg :b positive i~(l~ihnti~g~' .  
But as c * ~ i ~ n ; b t i ~ .  1)lIy~i('H i~ 11ot ;Is yvt :bl1 ( I Y I L ( : ~  s(*i(w*(~, i t  11111st 11ot I)U 
forgottall that t l ~ o  th.th(br frorrl tllo stor111 ii.orlt t,lle \vill'lrillg rllrls tll0 
meater in tl~tb 1*11;~111#t, t,11:1t, ~olli(? 1111fi)r(wb(111 111o(Iili(~ibtio11 01' 1 ) i I t I l  or rilt(3 

illtcrfure t,o viti;btU t , ~  ;I (yhrt;~i~l ( l ( :g r~~ '  t lro ;~c*(:ur:ito V ~ I ~ ~ I O  of tl1lt? 
Warning. 

The problem in not olio to I)o lightly ;rpl)l.o:lc.lrc~tl. T t  11,~s iiritiihl t l i f-  
fl~lllties in tho :bttonll)t to ])i(.li 0l1t of t l lc l  t)l)nc~~irc arid ill-tl~ifl~~etl 1)egiu- 
n l n ~ s  of nn ~~tmos~)l~crri~a i11ovelll(kl1t, tho gchncric ;tnd ~l)(*(*iti(: (ll~nrik~ttL1's 
Of tile typo wlji(.ll lllll~t pr(a(~(1(1(' ;bI)-y ( h ~ t i ~ l l : h t ( ?  of its growtll t111d move- 
'?"ltt. Aloi~g it* (:olkrs(c it, in  : L ~ H O  1)11not, wit,ll dilll~llllt~ics ill tho rclc*oglli- 

by obscure :brl(I ofton i~lll~ont i~l;ll~l)r(!('i;bl)le H ~ ~ I I H  of tho ~xiHt(!ll~'~ 
Of Perturbitla fi)r(m, wlli(~l1, i l l  t l ln  i l~ t~wvt~l  b(~t\l.(*(111 two nit(*t~+~niva 
observations, ,l,:by SHo d i ~ p ~ t  l ) r j l ~ l l ) ~ ( ~ ~ ~  t11(~ ntor111 ))I'OgP(hCH an to bring i t  
"ldrr a type nche(lilrg l(lit'fihr~~~t trtjtbt nrollt. N ~ A V C ~  C~IIHY, tho 1)ro111ol11 
"c(:ol~ie8 Illorct cliffi(qklt, wl1t.11 it, is so~rysht to go l~c~fort~ t lie storni ~ \ t  ihIlY '!lit Rhort i l l ~ ~ ~ ~ l ~  of Hp:l(.o 111111 ti~np. likcwin, tlnbrs is n collll)li(~r- 
tlO1' Of the prok)lorll il~t,~odu(*cvl 1)y t l ln  v11:~11gtr of tho H0nHOllH ~ l l t r r ~ i l l  
tb Rolar illtiue~le~s illdll(y3 nbpi(l or 1;i~gi11g e ~ o \ ~ c ~ s e l ~ t u  of t,ll(? *toll11 
 area^* Tho prima ens(jlltirtl withot~t wlr r c a l ~  t8110 fo~'(?c~tbst ctln 1106 llOl)e to *" ~kbovo unrc?:bswlillg ~ I I ~ H H  i ~ ,  t h ~ l l ,  ti) 1001i 1111011 ~\ I (s  ~ \ t t ~ l l l  tir(':I 
a8 Fll~Niaal (?lltittg co~lorrllillg \vllic*lr it is ~)onnil)le to ]~l~r~tlicilt~ hrcjiultl~, 
"ura(3, an(] nl~catl, Tllia olltity 1)cillg csxl~onc~tl to ~~rrturl)tItiolls ill its 
C O U r N ~ ,  }b 11ew rlifiloulty is illt,l~otli~~*c!cl 1)y t l ~ o  fitclt thcbt irll srrir of st,sroe- 
Pheri(! disturbruloe NO (listill(*tly 1*11nl1g0 its C~IOPILI:~A\P wllilo ill 
promess as to \itjato r~ll f i ) r ( ~ : ~ l ~ l c , l l l l c l ~ ~ ~ l ~ ~ ~ ~ l t ~ ,  except SUCII ILH LITB 
expree~(?d in tllo most, ~ft3noral torllls :blld ti)r tit1108 t111d I)IILC(W rol~lovtrd tO 
suc!l a limit in mlby 1~110~ t\le inna:~~~cc~ of n s~col~c\ fOt'~ctbSt1, 
rQvl~"d in ncoor~:lllc(~ witll tho ~ltn~retl rontlitiolrs. Nor t l o ~  tho (lit'. 
O c u l t ~  end wit,\, t,lli*, la a tkq-ritsry ,qo wicl(3 it, is 11onnibln that atrlrltt 
&reas may clis out tsiltirt*ly; or, 01) tile other h:u~d, nllcli 111c~t~or8 ll1tl.Y 
develol) withollt, wtollil1g S~OII I  opl~ilw~ltly 11t!utri11 o)r~(lit.iolln, nl.1 tllcue 
are "latter8 w hic.11 it is ibs in1possiblo to yr~diot  :LY i t  is buyolltl the powor 
Of milld to fowsee. 
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FI:~,virlg sii(.l~ f;lc.tor~ l o  dr:ll will,, i~ntl ~lil!jtwt to the motlification of 
HII(+I ( ~ t ~ t f i ( ~ i t ~ t ~  tx of l)rrt~~rI)iil iorr, ~tl(~t~(~ssf111 f i ~ r t ~ : & ~ t n  arc? limited within 
rertttirr lillcx7 wlli(*ll t l i f l i~ fkoln (lily to (lay : ~ n d  from Neilson to neanon, 
in a rn:rrlllcr ;IS y4.t so irr1l1e1frc~t1.y n~lclc~rstootl :LH tn make the problorn 
~~rcsentetl to tl~c* fo r (~c~~~s t  ofli(-ii~l on hiu 111ax)s night ant1 morning more a 
lrlattcr of' e~npiric~:~l eun:hy ill ;I, long oll:~in of indivitlual instanc*es than 
:L natixS;u.tory ir~duct~ion. Yet marly of his difflcl~lties lose n111011 of their 
forre tl1roag11 t l ~ c  o])er:bt,ioi~ of nature'# 11:lrnlony with tlleneedsofn~an, 
which l i ~ r t l n  i l l  t l l r ,  ncetltinle ant1 harvent oi' the hunbarrt11n:bn the mete- 
01'010gi~1;)~ ~~~11-rt~(*og1lize~l A C ~ H ~ I I N  of sluggiull development and  low 
progrchRa of utor~lrx; and in winter, with its contlitions of danger to the 
mariller, fillds a p(briod T V I I ~ ~ I I  t l ~ r  1:bkeu are E ~ O L ~ I I ,  a11(1 on tilt! ~ e & ~ a ~ s t  
a n;~tur:bl i~bsencae of frt~igirt fbr tho Nnl:ill~.r silt1 less s~aworthyvessels, 
whiclt in conwcllr(hncch :~rt? rcrrrovt~il ti30rn tllc 11osui1)ility of dixashr. 

In gt*nt~r:~l, it 111;by I)(: hilit1 t l~:~t ,  tllv m:u.itimo intorestn lraxe been 
abutlel:~n tl y (~oi~.q(*rv(~d i I I  tSlrr ~SSII:LII(:(~ of' Soreraast~ ~ n ( 1  utnr~n warni~lgs. 
Tho 1i1c.k ttr:~t grscrtt ports :111rl glv:~ t caiticw :MY? t Ilo n:Lrno placle, and thnt 
the port H I I ; L ~ ( ~  rvtbr,y 1:i~t advitt~t:~ge of' pi~l)lit*atio~~ of inforrrr:~tion which 
the vity afforrln, 11:~s ~ r r v e d  to tr:tn~~nit to th(+ Neamal1 tllc warning of 
;tppn):~ching g;ilcn ;IH r:y jit1l.y ;LN ~t 11:rx boor1 found poasiblo to resoh any 
1)arty in interrst. 13c.yoiltl thin g e ~ ~ e r s l  syste~n of irrfi)rmation the 
1n:~rirle it~tcrt~ut, 1 1 a ~  r(~c(~iv(*d ]):~rt,i(~illibr a t t o ~ ~ t i o l ~  in the witrtrkr HerbRon, 
wlrr~n violrrrt cor~ditionu are of qi1ic.k tlrvclo])lne~rt nnd spc~edy trans- 
lation, ; L I I ~   re as q1iic:ltly I~:~ildlctl by the clispl:~y of' warning ~ i g n ~ ~ l n  
tlrat r~wl)oi~(l to thr  telcgr:~pli : I I I ~ ~  inay bt? tq)prcc*intetl by a glance of 
the tayt3. 

(:o~tlrncr(+~ afloat arr(l cotn~r~cr~ct~ i~ullort~ 11:lvc bcchn uo f;~vor:~l)Iy nitl~ated 
ax to c.o~lllr~;rr~tl thth aelvw~tngc of Icsrrring r;ilflic-icntly in atlvanoe any 
cllni~ge wllic.11 n1ay 11c irnpetltlirlg. llut br1ti)rcb thin infirination has been 
broi~glrt to tire fhrlner., to whorrl, ;IU rcpre~t~lrting tire productive intereste 
wit11 wllic.11 cornrt~ert~c? nlnxr, c.orrc8chrrr itxclf, it ix  of eclnal if not greater 
:rl)l)lit*:J)ility, 1ri11c11 time IIAH 1)(*(111 lout, : L I I ~  that, too, in s ruatter where 
lialrs ix of tlrr iit,l~lost ( a o i ~ ~ e ( ~ ~ ~ t l ~ ~ ( A ( l .  Thca tl~1:ly i l l  t ranw~rrinsion continues 
irrc~irrc~tli;il~lt~, :illtl rnuxt ever ltc tl~irh to thr  fi~c.t tlmt time is reqnisite to 
j)~tk)linir t l1c1 inSoritr:~t iorl :rntl to rl ixt  ril)ll t r  i t  rnlrc~rc~ nccdetl nudr!r the con- 
(lition tl~:tt, :tx t lie 11ol111l:ition ix more widely nt.:~ttorccl, tho clhanneln of 
t~~11~llli~HiOll OI)(~I ' ;L~C IIIOI'6! H I O W I ~ '  i ~ 1 1 t l  t*Orr~~xpondirlfiJY with less effl- 
c.ic.nc.y. To I I I ( V ~  thtt 11~tlilx of a11 agl'i(wlt,i~r:hl irldil~try, in recognition 
of its right to recscivr fi-or11 tho Wratircr lli~rc~:ti~ a schrvioo to the full as  
efiic.itlllt ;IS ix :lfirtlcltl ally elrrnc~rlt of thc* ~lol~iilrbtiol~, this problem has 
l)(*en ntl~dit~tl in deht:~il. Tllc. tlc~loyu in pul)li(*atiot~ ant1 transr11issio11 
rtk~nr~ining (.onnt:n~t,, i l H  they nluut,, tht. rcbn~c.(ly n~nut acrordingly be 
no11g11t in  solt~r~ plirll 01' tbxtrrldi~)g thtb t i ~ l l f *  ~)r(l(livtcd hr by ~i l (*h tt period 
;LS will ti~kc. nett* of Illis c.onst:~rrt 1ilc:tor of clcl;~y, alrtl give to the avthrthge 
agrioi~l tnr;d c.onl~r~~irrity i t8  infori~rirt ion :LA to tl1~1 :il)l)ront+l~ of weather 
( ~ I I : L ~ I ~ ( & H  : ~ t  nilt*Ir t ~ I I I ~  i r i  :I(~V:LII(*C BH will allow i t  ta takemc~asuroo ti,ocortl- 
iltgly to j)t-ofrc*t if~clf: 

This ~ I ~ ~ I I I : I I I ~ I  ix  1 1 0 ~  nrc~t 11y a gc'~~t'r;~l st:~ternent l~reucnting li~efril 
prol):~l)ilitien of rolr~irtg (*11:111firs of t11c woatlrer. The :~10]1tion of this 
getrt~r;rl nyool~xiu I I ; ~ H  1)the11 i(*llt:ttivta in it8 c.l~:~mrtthr, 1botJ1 11y reasoi~ of 
~ ~ i h t ~ ~ r t ~ i  I~onit~iitior~ i~t, t > r ~ t ( ~ ~ ~ i t ~ g  II I )OI I  :L 11e:w ;III(I 1111tri(~tl protl(id~ire, and 
cqi~;rlly I)y rtk:rsorr ol' t lr t l  rrrcc!ssi t8y ol' t~voidilrg :my ~lierrbtion of the Inore 
1)onitive c.lt:~r:ic.ter of tlro tlicitriut 1 tr8(?(lirtio~~n as now a~tlltlloriz~~d. The 
prrsc*nt u,~H~,~!IIJ of' ti)l'th(';lxt~ h:1x 1)rrrj u ~ l t f ' i ~ ~ ~ l  to reatsin UII morliflt.d, but  
nevertlt:lesn tLo Wtaathrr 1i11rcbau has recognized the parsluount neoerr- 
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~ i t y  of giving to ngrio\~ltl\rJ c:omnr\~l\itic.~, moct? slo\\.l;y rc;~vlrtvl 811ch 
ea~ ly  inform~tion *a nlay 11th of servi(se ill their verying 11(~1*. (~adtrr 
this Rystoln tho prominollt oharra~+t(%risti~.~ of cu~c~h tl:k,v1S n l e t ~ O l . 0 ~ 0 ~ i ( ~  
elements are disouswed in popul,zr terme, tho I l i ~ t ~ ~ r y  of circh t l~rntbt~c~~~i l l~  
meteor i8 n&rra,te(1, :cllt1 p:lrtic.\llitr ;attcntio~~ in cadlrtl to tllc3 pr~c;l~llt~i%t~io~~ 
of the probable pat11 ~ } ~ i ( , h  it will fillow over khn c.olln tl.,y, tho rat43 Of 

movemulrt wtlicb it l ~ ~ ~ q y  b~ lhxl~c~(otctt to ~,t~t: l i l~ ~ i t h i l i  t11at pibtll, it1111 tll0 
in 8nmlnoii lip \)y jndil~iolls \witrrrirrg f t o  t,lro~c! to \v!lolIl tilth ~tOI'111 

Path and I)r()grpsc;l 111i~y 110 of illtt?rpnt ibnd vi1,111(*. T ~ ~ I I H  l ~ i t ~  gr0\\ 11 !I\), 

addition to tho ofljl.ii,,] Zlrthdic.ti()ll~, \ \ ~ l i i c * l ~  l i t b  1111dtbl' Iil~iit~i~tiollsoI' t i l l l ~  

and degree, a n y ~ t , ~ l ~ ,  of fr(xctr H t ~ ( + ~ ~ 1 ~ ( I ; ~ ~ ' 4 y  \ V H ~ I I ~ I I ~ H  for t Wo :\lid t l~ l ' (~ t !  ctily~ 
!n advanoe, f r t ~ ~ ~ c ~ l t ~ l ~  over hlalt' :a \ v ( ~ k  i~l~clnct, of whiol~ t l ~ ~  vi~llte 
18 becoming daily more l.onNpjc.~lounly 111:~11itiwt. 'I'l~o i~iitiibtiot~ i111(1 
d~v~loplnorlt of tllia ;lddit,iorlal ~ y ~ t c y n  id to I i l i l l  to t8l1n t't.l~lit1 of 0110 

Of the o%cerw of tho Arll1-y rct,ihincbti on tchlrl],or:b1.y tlcr\iglbilli~ll for l \ l l f  Y 
under the Secretztry of Agric1lltrlrc. Y1i~is of'tioiid W ~ L H  \villi~lfi t~ I I ~ I ~ C P -  

take the additio*l&l cure i f  only t,l!e i~dvi~nt~rbgos of tho nc,rvit*u ronderod 
might be extsndml ~8 f$br : ~ f l  11ot4~lbl~ iblld tll0 1 1 ~ 0 f l l ~ l l O ~ ~  of tht! I%IISCR~II 
filrther brodoned, I ts  Hilul)lc I)cg:.inning wi~s tl1c9 n~:rkil~g of it xt:\telnt?rlt 
ofthe gonoralwefithor (~olrditiorl~; its ~ ~ t , t ! l ~ ~ i O l l  IlibH 1)~tVl t ~ l  ~)l'~'Ht'Ilt flllkbr 
details, witlloutthe xac.ri+ic.e, ofiLlly o f t l ~ c  sirnpli~ity t ~ l l ( i  utility \v11it811 ibrt) 
necelr8arily a, prim6 clesidurnt~nn. 

The s m u  impnlno hrtfi i l l  thcl (,fic*i:,I ~yntc.111 of 1)1~di(*tio11~ to t l ~  I)I'O- 

sentation of forecasts tsor 11ot o111,y t 110 cnxuing t ~vcnty-ibur ~lollrw, l)lrt for 
the 8UcceedillR (ley \vcll, il l  :~llnost, ovory ~~~~~~~~~~~c. AH illnutsi~titrg 
t h l ~  endoavor to illcraaa3 fit11g(501' tile imtl\orizt'(I li)rc*t.i\~tc;l, i t  i n  wdl 
to draw comprlrino~l l)ctwc~t~ll ~ J I O N U  of tho f j ~ ( 1  1 l l O l l f l l ~  li't)l)l rJI1I.V 
No~embor, iucll1sivu, of tile c:llrr()rlt yoitr i~11t1 t11th ('O1~l.ti~l)Oll(li~~~ 
month8 of 18go. Tl1un(> ;hm not tho mssond)lo l)rol):l\lilitian thi~t filrlll 
tho topic of tho g e l l ~ r l ~ l  l)ullotin, ~ lu t  icrs thct ii~lcc.irnts ~nit~le :tt ~ r i ~ h t  for 
the 8econil (lay, all(l illollIae(l in the tlixp;~tc.l~cn l~ublinlied in tho 1):bl)ors 
a d  Wnt to o o r r ~ ~ l ) o n ( i t ~ r ~ t ~  of the I%LL~(A;LI~. 

NunlhOr of fort -eight-ho~~r prottictione: 
J U I ~  I, I&, 1, 18~1.. . . . . . .. . -. . .-. - .. ..-- .. --. --, .-.- .... .. . -.. a, 189 
Jllly 1, 1890, to ])ec*t,Inl,ur 1, 18:H). . . . . . . . . . . . - . - . . - . - . - - - - . - - - - . . - - . - - . - 731 
July1, 1891, toljocolnbor 1, 1X!)1. .......... --...--.--. - - - . - - - - - - - - - - - - - -  3,523 

The Bystam thlls dovi~o(l for tllu os t rns io~~ ot' 1 1 1 t h  I ~ c ~ l ~ r ~ l i t n  of wcmtlhor 
foreknowledg.o lIlw, ill W?&*llillgtoll, I I ~ P I I  of ilit(wnitt(wt itl)l)lic~i~tion. 
Beyonci tho ct?llt,rill oftir.t, ~ t ,  1 1 : ~ ~  11ivti1y g,pono :kt, i111, tr\(+ty)tl to ~ I ~ \ v  lunt- 
rOpoIitan ~e>]lt+\r~;  a,lll t l l ~ l l g ~ l  i t  I I ~ H  ~*tl(*eivtvl :blll)roc'ii~ tivo ~ltte~ltioll ill 
the largo (;itien, thStt WiLH 1 ) ~  110 l n t y 1 I I H  t,11(h ( I I I ~ I  \vl1iv11 t I I O  origi~~ibtor of 

8ynteln nut btrforu hilllself, ~ri\lllcbly, t i l t b  illll)I!o~t'lll~~llt~ Of tllu *~rvi('e 
ln lt8 relation to tlLo indll&r.iun of I llo~c! \vllo ]lrodllt.t1 \~(~itlt,ll iht It din- 
+rice from tile (;itien wllictll (yl1lnlill1o it. A I I  orgitl\i;l,i~ t io11 w ( \ I ~  rlc~aj)tsd 

6xtendilleS tllu ~ d v a , l ~ t a g o ~  of t,lri~ s111)aitliru'y syntchnl in now ttviiil&l)le 
wl th?~t  alteritrg s x i ~ t i l ~ g  ~n(tthodw. 

Thin l n i ~ f i l i ~ ~ p ~ y  of' tlist,cjt)lltioll f a ~ i ~ t n  ill ;1 l i t l \ V  uy~tt3lll Of l0(':11 fore- 
ofioiaiN. yo avoi~l IOHH of tliv &ill w\ricl\~ ib  lkw I~ir,vcr u*qnired in 

Work of ~ ~ a t , l b e ~ .  I)retlictio~~, tt1111 :~ t ,  tilo LI:IIIIR tilll(* ibffi)~d tho 
h i g h ~ ~ t  dugroo of prctc:t,iclitl trtbir~i 11 g to tllono \vllo I I ~ I I H ~  ~ ~ I t ~ i ~ ~ ~ i ~ t e l ~  HUG- 
teed to their work whou they lay it dow~l, :L 111:ui htbu boo11 uiidur oltreful 
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conaiderntior1 of tlivitling the two ddly forct.nstn hrtmecn tho locnl fore- 
cast offlcialn ant1 tl~onc) a t  tht? centr:tl 1)urean. The problcm t1111w pre- 
neilted 11an \)y 110 I I I ~ ~ I I R  been nolrctl, but the ttclviw;~\)ility appoarn in 
full mrnxiirc of ;~l)portioning tllc ~norrring report to the ~evcral  local 
offit.ialn, cat41 in his ow11 tlistrict, arrtl of renerving to thr protbn~om of 
the l%uro;ul ;11rt1 otllcrn q~lnliti(~l for t h ~  work the ~)rc~l)i~r:htion of the 
nigllt 1)11ll(.tin, with itn witlc: c.ircaul:~tioli :t11t1 v8111:t't)le irlfor11latioll of cold. 
wthves, river nt;tgc~, n11d wintl sigrr:tl~. 

It in to l)t! t:xl)ct:tcbtI t11:tt t11(: effbrt to illstitrite thin ;wltlition;tl irn- 
provenlent \+rill nrcor~ntor the o\!jchc.tio~l tlj:~tl i t  in not fairly rcdnrible 
to the prcscrlt rnotlc, of  vcriiic.ation. 'J'llo ttnnwer tr) tlrin ob,jection, if 
rsi~ctl,  in tlrat t110 01!jrct ~o11g11t is to ~ P I I I O V C  t l1c1 gt1rlt!l';t1 sy~iopuiu from 
the t1om:lirr of th;lt w}liclr in  tech~~ic-:llly known n8 verific*ation. That 
l)rnctice of t l ~ ?  ofit.th in not 1);cnc:tl or] ;r Iegitimntcl footing. Wit,hont 
errterirrg upon tlrcb t1ct;hil of tht: nl;ttlrrclr i l l  whicll ;e pr:ictice initially 
dcsignutl to :~nsint ti)rec:lnt oilic.inln i l l  tllcir prof(bssio~l;~l ntutly hau elc- 
v;ctc,(l it,nelt' into a c.nstorn of ~.igoro~ln ;yq)lic.:\tiorr, it in nuflicient to 
rc*pe:rt tl lc!  ;tsnertiorl that tllu st;~tt~rn(:rrt of ~)roIt:li)iliti(~n dt~nigiled for 
tlic f ;~r~oc~'n g11it1;tnt.c: I I I I I H ~  I)(! f'r(*e f'rorrr the rigid tl(blinit,io~~n of arith- 
rnt*t,ioitl v(brific.;~tion. Tli;tt c.l~nt,~nr 1l;rn i ~ l w a y ~  11:~11i1)(~recl t,lro~e wlro have 
workctl nrltlor tlic oor~ntrnir~ t wll ioh it i~rr ponon, :tnd haa eri tailed neod- 
IUNH ~riticiurrr npo~r tllu work. 

111 firrr, it i~ to be n:~icl that Ilc!re iu offered :r method, already tried, 
hy whicli t,hc plai~l probJ)iliticn of Arncric+an wcbatlicr mrby be fore. 
annorinc.ctl iri plain Aincrit.ati ul)r~et*li i n  ortltlr t11:tt tho f:wrrler In:cy know 
wllethc~r or not 110 is to Irnve fnir wc:rtllcbr fijr the care of 11in cropw, and 
if ut~)rrnn do corr~e, th:~f, 110 may l~iive r;o~oo id(&:& of wh;rt, IZ~R delay i~ 
likcly to be. I t  11:~s irlno 1)eetr ulrown that, thin c:1n be tlono without 
altrrirlg n nillglc corrtlition of the oilic+i;11 [)I-etlictiotrn now authorizc~d. It 
h;in l)(~t111 showir t11:~t~ 1110 olti(v'tior1 wJri(lIi miglit 1)c raint~d on tho upfire 
of veri1ic:ctiort will  Irclver 1)) chv;lil agihi~~~f the 1)ol)~l;tr' ~('rificatio~r of a11 
appretsint,i vt: t~orr1l111111 ity w l l c b r l  it rcoeivrs, ;bn ~ ; L H  1o11g hYn desired,  it^ 
knowledgo of to-rnorrow7n wo:ctl~ur i l l  Henno11 to 111i~ke i t  useful. 

THIl WEATHBR MAP. 

Tho mr:etlrc,r rn:y) i n  1)aurtl oil o1)scrvatioll~ rn;tdo morning :lnd ovoti- 
ing at, H 07t.lock, svvtl~rty-fiftli rrr('ritlii\li time, atp one hundred t t r ~ c i  sixty 
pl;lc.en tt~rol~ghout, the! linitt~tl Htntcx : L I I ~  tho I)ornir~ion of Calrreda, ar~cl 
iu iuxlretl twit.(: w tl:~y. I);L~:L ;LH to tll(! (*ortdibjorr of the wc1:rthor are 
tlr un gatliored from ;LII cst cnt of rnoro th:ur :S,T,OO,o()O sclwkre lnilon of the 
e:rrth7u nurfacc:, :~l)o~lt or~t?-fi)rtit!tIl p:~rt of the w11olc~ ~ ~ r r f a c e  of ~ I I U  
globc. 1riforrn;rtiorr jti idno I-ccraivrtl from tilo West Indicu rtt times 
wherr sclvero ntormu prcv~~i l  there, arrd ot~c;rsio~rnll y dno born Burr~iudu, 
In1:urtlu. 

Tlre o1~scrv;rtions taker1 a t  :I j)l:lot: t.olnr)rinc! they I ) ~ ( I H H I I ~ O  of tlie ;rir; 
the tern])c~r:rt,im! :it till](! of oI)n(.rvntio~~ ; tlle llighent tcrnj)orirtur(! of the 
tlny :~ncl the 10wtbnt~; the rnointlirc.; the wind dircx*tion; tho vslocit,y of 
mirltl for t i v ~  rninuten ;tt tllc: tirnc: of' ol)scrv;rtio~r; tllc: depth of rainf't~ll 
for the ])r~t*t.clirrg ttnrt*lvth Ilollrn w't~(~ll th(? o ~ ) n e r v ~ ~ i o ~ i  i8 lllad~ ill the 
rvcrring, ; I I I ~  for t 1 1 ~  pr(v-c,tliirg t w e ~ ~ t y - f o ~ ~ r  11olirn \v11(*n the o1)uerva- 
tion in  ~ ~ i l t l ~  i l l  t l l t l  rr~orrring; tlrcl c.orltlitior~ of the wc':btl~c'r ctt tlrct t,ilrii\ 
of O ~ H ( : I ' V ; I ~ J O ~ I ,  \ v J ~ ( ~ t l ~ t ~ ~ .  ( a l t a ; ~ ~ ' ,  r . ; ~ i r ~ i ~ l g - ,  SJIOM'.~, J(I)gg.y, or Irnz.y; tlre rou- 
ilitiorr of' tilt: nky ;ln tlo c:lolltls ;had tllta kirltl of' c.lolld~; thu dir'wtio~l of 
their nuotivl~ a1111 the  1)rol~)rtiorr of sky covered. 
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Thoso observations fir0 tologri3phcd to the ceiltral ofico of tho 
Wcat,hor Rnroan a t  W;ashingtol~, I). (:., with the? ibid of a ciphe?r code 
dosigned for tho I)IVPOS(~ of n:ivil~g timo ;mif C Y ~ O I I S ( J  in t,h(l t,r:bnamis- 
 ion of tho moswa,ges. AH :I ~ I I ~ P ,  ;L I ~ C S R : L ~ O  (:oilsintjs of t~11 I V O T ~ R .  Tllo 
cipher is so constrnc.tod that :I persoil f:miiliiar with tllo ktry o i~n  qnickly 
translato tho mossago without, rc~ti~rc+noo to tho key and withont oon- 
snlting ;m inilos of worcls. As tho oipllc!r ~noss:~gos aro rciacivnd :I 
&killed t,ra,nslator rc.n,tln o:mll of tllcln in tllo tcrrna eupronsoti I)y kliu 
cipher. An aas i s t a~~ t  (alltt?r~ ~ I I C  d:~,t;~ ~11)on ib 111:1p of t110 co1111try nwLr 
tho location of tllc! p;ll*ticl~l:ir plnrr. 

Wlloil :dl the dnt :~  %ro ontcrcscl on tho miy,, i t  is gr~rwrnlixc~tl \)y 1int.s 
r~l)resellti~lg gr;ephic-;&lly tho v;irioan c.ondit,io~~s of t,lln ibir ;bntl tllu 
~hn~~~llgcs going on. 

Tho li11os 011 $110 sr)o(~i~noi~ \VP: I~~ICP  1rli11)a ac!joii~i~~g r ( l ~ ) r ~ ~ ~ l ~ t  pressnro 
nntl tcrnporature clintribntion ovor tllo oonntry. Hi~adotl itrons show 
wllcro tllore has boon rainfall in tmolvo llonrn procwlil~g tho t i~no  of 
01)starv:~tion. Heavy dotted l i l ~ t ~ s  i~lc*lonn : ~ r o ; i ~  of grotit t I t ~ ~ ~ l p o r : ~ t ~ ~ r o  
i l l  A lino of arrows int1ia:iten tllu pat11 followotl by tJko contcw of lorn 
prcssurc. Uirc~llnr synlbols nhom the contlition of tho \\~ostlicr and 
tho uky, ; b i ~ i l  tl~c! airclcs wit11 i\rrows tilt. \vintl ~liroot~ion. 

TIIIH rniq), 111:1tlo np  f'rorn o I ) s ~ r v i ~ t i o ~ ~ s  :it X 0'(*1ock, i n  issl~(vl two 
'hollra and il Irnlf 1;rtc.r in :I 1111rnl)c.r of t l ~ c  largo citi(1s tllro~igllol~t 
tho coruntry, :i11(1 i n  1)0stc1tI in ~ ) o s t - ~ t l ~ ~ ~ ( ~ s ,  (~IIH~OIII-IIOIIS(!R, ~ o R I ' ~ H  of 
tradc, and n~;~r.it i~no c~\c.llnllges. 1 1 1  tllc i~pgrrg:~tn 5,000 copirs of t,ho 
wo:btllor nlsp ;lrc issnod clilily, rsc.cl)t SIIII(~:I;VS, : ~ t  si\ty-tl~rca uitlicxs. 
The l1l;ipN give11 11ero arc? 011 :I, r(?tl~r(*u(l n(*;~~lc!, t1lc1 ibCt11iII S ~ Z O  h?il lg '  22 
by 16 i<c:l~es. 

On tile ~) r i l~ tc t l  wc'iitllc'r I I I ; L ~ )  iss11~(1 :tt \Y:~sl~i~~gtoi i  tho ~)rin(:ip:bl (hhb 
fbr thc v:wions stiltions ;bra given i l l  lig~iron, in ti~bnlibr for111, a11 the nidu 
of tI1o map. 

Tlio prrnsllro of t ~ i r  vi~rion gro:~tly i ~ t  tlil'tihro~~t, tilnos. 'l'tic~ ibvthr:~,gt> 
preexuro is equal to what woulti bo osortt~cl by :b 1:lycrr of \\.i~t&r 34 
fthot in cloptl~, or ;a dnptll of al;)ont, 30 inollos of nltlrel~ry. 011 tllo 
wc>:~tIlor In:bp I)rclnuaros ;ire\ alwayu cu1)rc~ssrci in cqlrivi%lt~~\t~ l loigl~t ,~ of 
:L c3olug.lil of rnihrcanry 838 :ist:t~rt;~inc~tl by tho ob~(tr~itt~io11 of t i  l ~ i ~ ~ r o ~ ~ ~ o t o r .  
Tllo 1)rcssuro liliby 11(\ :IS low :&a 2!).O iiluhos, or oct+i~siou;~lly cwrlu l(1xs. 
Sor11r:tilllcw it in :is Ilip11 :I,S :Il .O,tl~el~igl~est evc6r oitsc:rvcti ill t l ~ o  Ullit,etl 
St;ttt\s l)ving :%1.12 iilvllcw. 

As  t,llc$ 11~igllt of a (~olr11l111 of I I I ( * I - ( ~ I I I * ~  v:tri~s w i t , l ~  its i t ~ ~ ~ ~ p ( * r : b f ~ ~ r t ~ ,  
inclcpc~~tler~tly of tllo : ~ i r  ~ ~ I ~ S S I I ~ ( ~ , O I I  : ~ ( * ( * O I I I I ~  of' t~~l):111sio11,;111 oI)sorv0~1 
I)rcsulrrcs artb rcld~~t~cvl to w l ~ : ~ t  tllcy 1vo11lel Iro if tho ttlnrpcribtJnro of  tho 
mercury wan :IYO. 

(frch;lt and wi11(1sprt~;~l (*11:\11g(w of : ~ ~ ~ - ~ ) Y u s s I I ~ ( ~  iiro 1:10s~ly rcI:it,~d 
Wo:btllcr c:h:~~~gos, clspoci;~lly 11igl1 \villtIx. 

13c1nitlon tllo c~ttitt:t ilucr to \vc~irtllcr, t11c ; I ~ I ~ - I ) I ' ( ~ H I I ~ ( ~  ( l i i ~ ~ i ~ ~ i s l ~ t ~ a  ~vitlk 
Ilcigll t i r ~  thv :~ir  or ill tit I I ( I ( ~  ; ~ I ) o v ~  seL;~, I ( ~ ( L I .  ' ~ ' I I ( L  oI)~(~rv:\t  iol~n n1:1(1() 
tllrol~gl~orrt thc collllt~~.y I)thi~lg ;it pl;w*cw sitoi~totl :bt vn~-ions 1rcig:'llts 
djovc tllc xo;~, t i~on~  60 ft!ut to 1,000 ti.c?t 01- illorcN, i t  i n  11t~c(~HS:II'J' f i ) ~  t110 
I)II~~)OH(! oft~oll~]):ll~il~g t,li(sn~ th;bt, t,il(>y I)(! rt1(111(+(:(1 to so1110 t~o111111011 ~)l:bllt:. 
I 1  I he pliulo xcluckci tirr tlrin ptwposo is m a  lovc!l. Ilc\forc$ tolcgr'rybhillg 
tllo oI)serv:~t,ioll, tllc E W C Y ~ I I ~ O  ob~ervoC1 :~t ,  i1111y ~)I;I(;C in first rctluc.ct1 to  
"11;~t i t  would 1,e ; ~ t  w m  love1 ; t h ~  i~aronnt of tllc~ rcductioll clchpollds on 
tile Ileigllt, of t,llct plliclr ;~ntl t,I1(1 tc\all)or:bti~~~r of t,l~o iiir ~ b t  the t'inlu. .It 
;I lleigl~t of 1,000 ftlet tho red~lc:tion ; i ,~no~u~ts  to ibl)ont 0.90 of a11 illcll, 
to be addod to an obnorvcd prossure, 
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The correcto(1 and reiiuccd air-pressures :we inwcribod on a map and 
are repreael~teci graphic:ally by liues tlrawr~ through places where the 
pressures are eqaal. These lirles (called isobars, meaning equal 1)res- 
8uren) are drawn for prcnsiires 0.1 of an inch apart,for 30.0, 20.9, 29.8 
inches, etc. The 30-ill(:h pressure line is drawn through all the points 
with pressure8 of 30 iltchf:~. 'I1h(!ro may be only a few such actually 
obnerved pressure8 on the ~ R I ) ,  exactly equal to 30 inches, but many 
siioh points can be tletcrmined by intcr[)ol:ttion from the prennures 
above ant1 1)nlow 30; for ~nst,:tnoe, if tho prcnxlkrtr a t  Springfield, Ill., is 
29.96 ant1 a t  St. I~otiin, Mo., :10.03, it lnny ho inferred that the 30-inch 
line will pass halfway 1)etwcon those placqn, and the line is drawn 
accordingly. 

The dintribution of temporat~ire over tho c0onrltry i n  graphically uhown 
by lines drawn thro11g11 plac:c?s of oqn:tl tchrnpc!ratnrc. Thcne arn called 
isothclrms, meauing r!qaal tetr~~)f!r:lt~~r(?n. 01) the specirnen weather 
ma))s the imthcrms itro nhown by dotttbd iille~. T11ey are drawn for 
every ten dcgrccx-60Q, 500, 40°, ctc. Tllcy arc 1ot:atetl principally by 
interpolation, tlte nilmt: an in tho (.an(: of' the isobarn. With a temper- 
ature, for irtst:irlc.e, of :I50 at  Mt:ml)I~in andl 4 5 O  a t  Vioknbnrg, the 400 
isotherm is dla;bwn 11:tl fwey betweell theot. If tho terriperatilre wan 320 
a t  Memphis ant1 420 a t  Vicknburg, the 40° isotherm would be four- 
fifths of the way frorn Memphis to Vickaburg. 

On the weather-xnap the direction of the wind a t  a place is shown 
by an arrow flying with the wind, Q. This, it i n  to be noted, is the 
very reverse of  a written or spokcr~ description of wind diroction. A 
northwont wind always means a wind comir~g from tho northwest; on 
the weather map, however, it is reprenerlted by an :mow pointing south- 
east. 

Of tlle symbolrc, a circle, 0 , a t  a place i l ld i~d te~  clear sky and fair 
weather a t  tho time of o b ~ ( ? ~ . ~ i l t ~ i ~ l l j  it full black clot, \.1, indicates 
that i t  in raining; a t:rosx-barred dot, @, indicates that i t  is snowing; 
a black dot, with a white center, $, indicates wholly clouded*sky; 
a dot with black bar, &, irltlicatc:~ rt ~lky half-clouded. 

A 8eries of conocr~tric inol)~,rs, sl~owing :tn area of pressure diminish- 
ing toward ;I center, is atlletl :t "low." Such a map is that of February 
4, 1889 (Plate I), wllere the prclssare i n  as low as 29.2 inches in Min- 
nenota. Thin type of pressure tlintribution in commonly associated 
with tlte occurreucae of rain or nnow :lnd high wind8 over s wide 
area of oour~t~ry, enpec:islly i r ~  wir~ter. Ititin i~ likely to occur for s 
distance of 500 to 700 rnilcn to the c;~nt, of' a tleci(1ed low center. 

Th(lnc! ibrc:as of low prensart! travcrnt: the country from wost to east 
ant1 from nout,hwt!nt to r~ortl~east. Ho~notirnen t11ey move in from the 
nortl~went :t11(1, turnirlg in tho regiorl of t l ~ o  lowor Minnouri Rivor, move 
to the nortileant over tl-re (lre:%t Lakt:n to tho (fulf of St. Lawrence; 
a t  other tirnen they pumue ;t uoirtheant colxme an far an the Gulf of 
Mexico and thet~ turn northeast; this Iattor, however, is ortly apt  to 
wcor in winter. 

The :tver:rgc! vo1oc:it.y of low cor~tern i n  :thout 32 miles an hour. The 
motion in more dclcitlctl :w~d clthfinitt! in wir~ter than in nummor. 

Thero is a typc! of low prennurt! whioh originates in the Went Indien, 
and, moving n northwest, turnn to tho northoent on the muth Atlsn- 
tic oolcat or in tho Gulf of Mexico, Tl~oso "lows," comoaly c a d  
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cyclones, occur chiefly in Angnat nncl Sol)l,cmhtlr, and wm wcompnniotl 
by grerit t1own~)onrs of rain :t,ntl devtwtnt,ing I~nrrica~nc~ wiotls. 

On t,ltc! weather ninp of Hcptrn11)c~r 18, 187s (Plrltr ir), is sliown the  
path of the certt,or of tt West 1ndi;t c*yc*lo~to m:~rkcd by a, ~ ( ~ r i ~ s  of ar- 
rows, rlnc1 i t u  posit ion i1 t 7 :35 it. III, on stinc*en~ivc days finom Hol)tc+mhcr 13 
to 14. 

Honretirrtcu t,lto inol)nru over tlto con~tt~ry indir;~~to : ~ n  intsrarlwo of pres- 
snre over ;t widn i r r~g~t l i t~r  :tr(>rb to\v:~,rci :I rontor. Hil(-h :b clnlsn is t'hat 
on t l ~ e  rnrap of .Innnary 10, I8HB (I'Ii~to r r r ) ,  m l ~ r m  t l ~ o  prnsuttrr over Xa- 
brrtnkia, North ttatd Sol11 11 I);~kot;~,: Montnnrt, nnd Wyoming is 30.6 
inchca. 'rh(\sc? :~rt~its of l )r t~ss~tr t~ art1 c+;~llc(l LLl~igl~n." Tho isobars in a 
L ' l ~ i g l ~ v  ;lrcb not an reg~tliir ;I,H in t,lro c so of rt Thn "highn 
orilirrririly (.overs :a fitr grcl;ttt'r nrtl;t tirrlr~ ;G ''Io\v." 111 (*R~(!N of ~ r w t  
dovolo])n~c~~t it ltns :t tcnd(*rtt.y t80 :t tri:~l~gnl;~r rnt l~cr  tlt:tn rt oircnlnr 
form. 

T h o ~ l ~ i g l t s "  ndwnyti 01-iginnto in tho \vczit or 11ortl1~(3st :inti Ken- 
@rally move in n Nontllc~nstcrly dirrctiolt, 1)at very vagllrly itnd inciefi- 
nitoly. 

A '6 higl~ almoat invwi:~ l)ly l r l~rks  it r~giol l  of low tnlnl)erat,ilre. 
Light anowu, n s ~ ~ n l l y  not moro t11;rn t11c ccl~liv;tlcnt of 0.1 of an inch of 
w ~ t c r  in depth, orclinnrily occur. to  t hn sont,l~cnst of n ' 6  high." 

Tho wholo rnr~tttcx of \ v ~ ; ~ t l t ~ r  prctlic*t,ion is l);~stvl on ol~sorvations 
mado a t  tlto unmo inst:,nt of ti1110 ovcr n midc extent ofcoltntry and on 
tho known gcneral 1,rogreasion of wc:~thcr ( + I I : L T I ~ ~ H  t,hnt 1ir1vo been by 
this moans obuorved to t:rko pltwr. i n  mnny cBrtsoa in tho lmt. There iu 
a gonnral tandcnc:y for t,lio wt~ntltc.r o1i;tngcn to ritivrinco from the weat 
tow~rci tho a is t  it1 tho Ulritctl St;ttes. Hkill in prct1ir.t ittg weather is 
gained by lo i~g  fitn~ilinrity wit,l~ tho wcntl~or 111it1)s R I I ~  ib  (*IOAC attention 
to tho procctlor~t condit,ionn of pressurn r~ntf tem1)nr;ttnrn tli~t~ribntion 
t h ~ t  nro obnervetl to occaur hofi)ro vcyy c:orrtiitlorr~hlo wowthor chttngo8. 
By long atncly of tl1t3 ~ e r b t ~ l ~ t ~ r  1lliLl)S t h t m  is fin:~lly g ~ i n e d ,  (18 i t  wore, 
an intuitive, perc*eptjion of oonring grot~t  olrrcngea. 

The very grcl;tt; c l t t ~ ~ ~ g c s  ca:trt 1)o forcsc~cn a l n ~ o ~ t  to n rc r tn inb  in n l o ~ t  
ca~nu by n skill(v1 forocbnntc~r. 'I'll e ordinwry itnd sl ig11 t c-hnngozi, that  
for tho most 1):trt ;trc. t,l~o OIICH IIHII~IIIY o(xwrring, i t  is not l~ossible in 
moat ctinos to uorrectly prrtlic*t. 

A s  ~ I O W B ~  movo ovrr tho c*or~t~try tho tt~mptlr:~,tllrn risrs to tho R R B ~  
of tho C O I I ~ , C ~ R .  Thoro is :b ~ ~ t i ~ r k r d  telld(bn('y fix L L l o ~ ~ "  to movo toward 
the region hriving tho grc*rttost ~ ' i t i ~ ~  fit11 in tw(~1vo 11011ru prccodirig. A8 
a '6 high" rriovou dowtt fro111 tl111 I IOI~JIWBS~ t l ~ !  t(*tnl)or:~ tiiro frtllu in front 
Of it. With nn opporttin(1 si~c~c*c~ssio~r of it "low" i~ncl n '(11igh" the 
temperntnro may Gtll a s  rnncblt rts (iOo in t\venty four holirs, nn(i t,he 1tr6a 
covoretl by a fit11 of 200 nn(l nloru in uac:h o:rnc!a rnay bo HI million squaro 
mileu or more. 

A groitt 611 of t o m p o n ~ t ~ ~ r n  ovor nn oxtensivo :voc\l of cwuntry is 
callcti n ( 6  colt1 wnvc." Pollo\virrg llrcj "low" of Fe l~ rn r~ ry  4, 18811(Plata 
I), there U'UH t~ f;dl of tc11111t~~:~tnrt~ of 630 i r r  Minr~o~ota, nntl tJto arcn 
aver which a fall of 20Q or mom oc.t.nrrrd wnN (iRtr,O()O sqnnro miles. 
B ~ c c e o d i n ~  tltn mitp of ,Tiwnlnry lti, IXS:!(l'lr~te I I I ) ,  t,ho nrea of tomper- 
ature fall greeter tl~rbrt !!Oo W:LH 111or(~ tl1;1,11 :I  nill lion s(ltlttrn ~ n i l e ~ .  

Thn exto~lt  rttrrl tlvptll of r t  c~ol(l wnvov t l q )n~~ t l  i t 1  rt ~nerjnl~rs or1 the 
Q X t u i r t  of tho "low" itild "higll" l)~cr*t?tling it, ant\ OIL tjhe col1tjrtttftt of 
tenlporat~~re o v t ~  t i l t+  rttgio~t hot,wcen tho c:ch~~tore of 1 hcj '' lorn" and tlln 
"high." Tho ttvnp(*r;~t,t~rch fi~orr~ tltc3 c*otrtor of' r~ "low" into n "highn 
9Ry cUmini~11 tkorn ti00 to 00, or (.vchit nn low n H  -400, in n~ilistrtitc*c~vtbry- 
lng, in tliff'crtlnt a:tsc1s, 1;-0111 400 10 1,100  111i1tw. 

2 
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The occurrence of tornadoes jr1 Innrry cqn8cs i~ &~soci:~tc(I with ~ I I C  
presence of a low-pressnre area over the conntry. T l ~ c  torn;~tlo is ;q)t 
to occur abont 300 miles to the s ~ ~ ~ t \ r e : ~ s t  01' t,\w c e n t ~ r  of ib 1 1 1 0 ~ ~ ~  ill 
which the pressure a t  center is lower tl1a11 29.4 il1t:11(~1 :t11(1 tho ircobal's 
are very ~ymmetrical or nearly cjrrular. 

The condition of air sllown on wetitller nlap of Mnrcll 27,18!)0,8 p. m. 
Plats IV), was about simiiltancous mith tlre great ttorlraclo at, Ilonisvillc?, k y., that occurred th:tt d:ly. 

High winds, dangeron8 to shipping, arc assocaii%teci with the I)il,fiSiIg(? 
of u l o ~ ~ "  and L L l ~ i g l ~ ~ 7 1  across tlre c%onnt,ry. 'I'l~e strrnptll of thc: wir~tl 
over a region dcpelltls grcatIy o11 f l1c1 c~ol~tri~st, of' I)r(hfistir(3 ovclr it; t,l~e 
greater the iliflercnc~ of prcwnre i n  a givc-.n rli,qt:tnce t11c stror~ger the 
wind is likely to 1)r. 

The change in 1)rrsHilre over a ~clgio11 is c : L I I c ~  t,\10 gradivirt,, The? 
closer the iuobsr~ are tOg~ther t l r ~  gr-(*:~t(~ the gr:tdie111;. As ;I, g ( l ~ ~ ( l r ; ~ l  
thing, winds of storm fibree, a t  1c;lst 4 0  tnlle~ :brr Ironr, l:~stir~g for :I 
conuiderable timr do not occ:ur with 1,rossure gritdi(:llts ~(:ss tlli~lr 0.4 of 
an inch in ,500 mileu. 

Storm winds are precedetl by a sndrl(>n f;d1 in the air prcxslrrc. A 
fall of three-tc~~thw of an irlcl~ in twtblvo llonm owr :In :trcl:L of i ~ t  I ~ i ~ s t  
100 000 Aquare miles is a common int1ic:ttion of a conring 11e:cvy I)lo\~. 

!!!he direction of wind aronnd a lorv-prc~rr.unrnr :lrcl:i is ~pir:~lIy il~w:r,rd, 
contrary to the direction of motion of t l ~ c  11;11rds of' i t  wi~ t(:l~ 11o1(1 with 
the face uppermost. I n  &n area of Irig11 prc:w~~rc t l ~ r  ~vintls ;&re out 
from the center and of ulighf forct:, excal~t ~vlrerct a '' 11 ig11" is c.losa to 
a "lown which i~ tr, the e ~ s t  or sontllc~:~st of tllc? LLhiglr.77 111 thiu (:;bun 
tho winds blowing out of tlre f i  high " illto t111c> cLlow " ~n:hy 11,c 01 very 
great intensity, 

Particular attontion has been givrr~ to t.11~ improvc~lnc~~t of t(11,c rn:r1lrc, 
and the &tat,ion~ issuirrg thorn were ir11i)l.lned t,11:L not,Iring 111lt tho n~ost, 
satisfdctory rc~n l t s  in this ~ c ~ p o c t ,  worlltl I)c :~c.c.c.l)t cd. 111 l) l ;~c*~ of tlle 
cixstorn before exiuting, of or~lg ~c>r~tlirrg :.;1 co1t.y of ttlo map ~ S H I I ~ : ~  011 
Ssturday, t l~cy wcirc rcqnircil to send to t,l~is otlicac: the poorcst oopy of 
wery istluc? of the map#. b y  this oo~ust: this oflicac hi~tl t,hi> rrrcirrln of :lt 
once knowing when a poor rrr:tp issnc: W:LH 1rl:1(1(*, so tll:~t ;t(:tiolr to (;or- 
rect i t  might bo taken, A t  m:tny st,$~tion~ c:on~pl:l:~ir~t w:rR ~t~:bdo t,l~:tt 
on accoixnt of the poor qnality of  tollo oil p;y)er filr~~inhed tliclrl the 
observers were unable to do better work. I h r  thin r (L :~s i )~~  :I l)catt(hr q11:~lity 
of utencil paper was jrnmeclj>~tely soc.urcvl, a t  sornc. ad(liti01r:tl ox1)ense. 
A t  tho same time the ol)servers wcre rcq~liretl tr) give tlriat c:louc? perno11:tl 
attention to the matter witl~out which gootl worlt (::MI not be dona wit11 
the best material. The rew11lt hnu been that the ;cpllc:branoo, Icgil)ility, 
etc., of the mapn liave been grc:~tlg irrrj~rovctl, i~rttl tllari. is IIOW ribrely :my 
complaint on t11;tt aecoi~nt. 'rho insr~e of ~niips 11:~s :also I)C(*II a11t1101'- 
1zoc1 a t  Alba~ly, N. Y.; (:harlotOcb, N. C1.; <: l~a~las to~~ ,  8. 0.; Marql~c*ttc, 
Mich. ; Green R:tyl Wju.; I'arkersl)urg, Mr. Va. ; l';:~st,l)ort Mv., t111c1 
Omalra, Ncbr., stations not h(*retofi)ro issuing them. Tho cbciit,ion of tho 
m:qs a t  all stations has I)r>en very li~rgc4y inc:re:~nt~d, t~ud t,hc~y arc dirc- 
tributed, without ah:erg(l, to pmolls wllo will dircr)l;~y th (*~r~  fi)r the 
information of the public. The Inapn ibre ~)rej)i~,~'c*(l i b t  the ~tnt,ions with 
the greatest possible spcc(1, ul)on tl~c? rc>c#oij)t of the tclvgri~l)l~io rcporta, 
so as to catch all tho m:d tr:rinn, rrlrorr wlrich thcty are (Ii~l):~t(~l~e(I to 
postmwstcru and othern for displily In  caitirs :1nt1 t~)wns t hi1 t (.:u~ 1)c 
reached in tima for the i l~forrni~tio~~ to I)(' of l)c~~lc~lit. 

The weatlicrmapw arenow isnncd at over ~ i s t y  of' t11(~ 111orc~ i1111)ortarrt 
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"fition8, and are conaidered A m o ~ t  important fmturo of the sorvice, as 
their ~8ef~llnc?~n in boing appreciated by an evor-widening circle. They 
not only contain, as a rule, tho forocssB prcp;bred in Wa~hington and 
the local foroc:;bstn, I)nt, alno t,ho data on which the forecasts are based, 
?th It synop~is of the gonorib] motcorological conditions and probeblo 
dlr@ction of ~novc~nent of storm corrtcrs, oh., so that they may be studjed 
and Personal coridrt~iort~ be drawn by thoso engaged in any profession 
Or Calling (tffect,cd by t,ho woitther, and this iucludew nearly all classes of 
bufline~a. In ~trver:il of the I;~,rge c*itios nchooI supurintcndonts tllld h a ~ h -  
e r s j ~ ; b ~ ~  I~ocorne lnr~cl~ illterp,qted in t11sse ~ ~ i a p s ,  hundrods of which are 
"ow filrr~ishcd (];lily fbr~trldy by t110 ~)r~pils. Infi)rniatjionby lectures,oh., 

given by thc ol)sorvors to t,llo t,encliern as to data, practical dedac- 
therefrom, etc. sever:&[ Ilundn!tl :rgriouIturaI new8pal)ora and 

porio(lion1~ wclro rcc*c111tly put on t l ~ e  liat ant1 now rocoivo tho inap daily. 
A V f j O  lnsge ctlition of "I4;xlrl:tn:btior1 of the Wsathor Ohartv is about 
to be pi1l)lin11(!t1 ti)r t,11(? jnformat,ion d those il~toreskd, and espwia.lly 
for t)loxa cn@~getl in clgrif;u[tnrfl,] pursl~itn, to reach whom with th-0 
n'al)n evu1.y effi~rt in b c i ~ ~ g  mi~dc. 

I t  is only when Homo (:tl;tngo i~ inatlt+ i l l  tho wotbther maps that it is 
learlletl Iiow lniblly and vnriolls art+ tlle c*li~~sue of people who find i t  
?u)fih~ble to m;&ke A nt,lltly of tl~clnl. Thoro in no doubt that the increas- 
' n ~ '  iswe of ~ ~ I C H ( )  m;Ips is (>(lllc:;hti~lg n c*o~lntantIy increasing number of 
per80nfl :LR to their prol)or us(.. It is l)ogir~rring to be rotdjted tbat by 
s t l ld~  Of tho itlformittiolt ( : o I ~ ~ ; I ~ I I ~ ( I  011 t l 1 ~  maps, in connection with local 
w P ~ t ~ ~ c r  ~ i g n ~ ,  pmct,i(;;ll. (10d11(~f iolls ILX to ('on~irlg wo&tllor ch~tnges 

bo marlo with profit by all who give t,11o slight attontion rlocesewfry 
b an intelligt~nt ~ ln t l emt~r l (~ i~ lg  of' the gonorid l)rillc:iplos outllnt%l above 
governing tho movta~nct~lt of s to r~~is  over Wle Unitled Btihtcs. 

such i.9 the growillg ;~,pprcci:btio~i of' the maps that the total eclihion 
?tall utation~, wt1ic*ll, 011 ,lullo 30, 18!)l, was 3,100, ha$ had be stedily 
lncrpnued, until :kt pren(*rlt (I)~(:emt)(r), F,0W c o ~ i e ~  iuwlfd 
d ? i l ~  a total of over I ,I)O,UUO s ycrilr, which will d ~ u b t l e s ~  have to be 
"111 fllrther incre;w(!tj. To ~ncot, 6110 oxponau of &hi8 very lrlrgo tedi- 
tion, N~Virlg \I':~,s 0fIi?(,t0(1 ill ( ) t h ( ~  (1irout,ion~; for instance, by ro(lnolllg 

nllrnbvr of reports tc~lcg~il~~hotl to ~ti&tiolin, withollt, however, m&a'i- 
curtJ:~ililrg in tlli~t tlircbct,io~~ 

Tll(! st,ngt?n of w;~tclr :lt ;& 11 a1i11)(ts of i~rll)ort):~,r~t plrbcos on rivor~ 81'0 
telnjir:~l)li(!cl nit,ll t,ll(b w($:l,( ltpr j~cbl,oltt,. 'I1llc~so ntit,g(hn nro ~r in tod  011 the 
'V(';l'tlll~r 111:q) ~ H H I I ( * ( ~  tSr()ln W;ksllillgtol~, I).  0. A coming groat rise of 
w;bt,(?r in prc!tlic:tcyl for ~ )o i l~ t s  ;d,,~lg tho Iowrs ooarso of cl rivor when 
tllorc occllrn rl r i ~ ~  HI,)IIR ti10 ~ l ) l ) ~ r  O O U ~ H O .  ~110  jlidg111011t of prodictlng 
OW(:ialn is l,nsc!tl or1 wll;l,t 11;bs O(:(:UTPU,L in l)rovious e t ~ ( \ s  of high water 
for wllit:l1 t,l~r.(,  ;br(r rn(:O~(ls of t,ho w;t,tt$r nt,ugo~. ltucord~ of daily 
Ntr@en of water ~ ; I , V O  bct~ll ~tept :bt HOIII(, p111ces f i r  11lvro thi~tl thirty 
Ycar~. 
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Important rises in the river are pretliotcd throe days ahead for Cin- 
cinnati, being based on the ntage8 o I ) s (~~~vc~l  a t  P;brknrshnrg, W. Va,, 
Ollarleston, W. Vs., arid Louin:t, Ky. Ih r  Gi1 .0 ,  Ill., prodiotionu of 
river stagen are lnacie nix clay# in aflvtsnce of their occurrence, and for 
Vicksburg, Miss., seven dayn in at2v:cnce. 

S T A m  WEATHER SERVICB DIVIIIOA. 

A t  this time there are forty-one we~ther  sct'vic~s, cithcr in operation 
or in p~OCeHR of organization, reprenentillg every 8t;tto r~nd Territory in 
the United Staten with tho exception of Idalio :lmd tho Indian Terri- 
tory. The territory oovered by the New ICnglantl Mett?ot.ologit:al &ciety 
embrace8 the uix New Eng1:tnd States, ant1 tht! Mnrylaild weather 
service include8 Ilelaware. Hlscwhere each Htate or Territory has its 
independent service. 

In  New York, Pennsylvnni:+ Now ,Jersey, Ohio, Mic:l~igan, Colorado, 
Iowa, South Dakota, loc:aI wc:sther norvices have been org:~~~ized, ant1 
supported by ccltate law#; and in UJifiornia and Ncv:~ds they havo been 
supported through coiiperation of State boards of ftgriculture. In New 
England the aorvice in conducted under tho aunpicen of the New bng- 
land Meteorolopica1 Society, and him wceived no aid from tho Btatmi 
forming its territory. The Maryland aorvice, inuludirig I )elnwa;r.e, i n  in 
&peration with the Jolrnn Iiopkinn IJniver~it~y ; the North Unro1in;i 
service is aided by coiiperation of tlrn c!x~)erimentnl stations; tho South 
Carolina service was ~upportecl by the State board of ngrioulturc, hut 
thi8 e u p p r t  has been withtlrawn ant1 i t  is now aiiletl only 1)y tho 
national service. In  Georgia the 8crvic:e i8 in coiipomtion with the 
Atlanta "Oonstitution." In Alabarnib nome an~intance han been receivod 
from the experiment station,but tho nervioe relies lrbrgt?ly upon such  up- 
port as can be extendccl by the Nat,ion:bl Rurean. In I~onisisna :bnd 
Texae the commercial exohangcn ooiiperatt?. Tile Ark:&nsaa weather 
service is in coiiperation with the "Arkann~s bnrcnu of mines, mann- 
faotures, and agricultnro." Tho Tennessee ncrvioe for~nerly coiip- 
erated with the State board of health, but rccontly the locnl 
f o r e o ~ t  official of the Weather Hnre$u at Nanhvillo wnn m d u  its 
director, and the service now coijyeratc!n with tho Stnt,e ot1ici:tln rspre- 
eenting agricultural intercats. In  Ne1)r:sska the servioe has received 
milch assistance through Prof. GF. I). Swczsy, of Jloa~re Collogu, (:rote. 
The Kansas service ocGperatcs with the S t a h  board of &grioulture. 
I n  Florida a service is in proccnR of organization, with tho Weather 
Bureau observer a t  J~:knonville in charge. The Territori:tl scrviao of 
Arizona is ansiehl by the ex1)erimont stntion. IAOC:~,~ ~erviocn in  the 
following-named Rtates and Torritorion roccive no nnwintsnc.e othor than 
that extended by the National Weather Bureau viz: Colorado, Illinois, 
Indians, Kentucky, Minnemta, Mj~~i~Uippj ,  h l ~ n t m ~ ,  NCW Mexico, 
North Dakota, Oklahoma, Utah, Washington, Went Virginia, Wincon- 
sin and Wyoming. 

$he National R u r e a ~  has extended ~11~)~t:llltiitl :hid to a11 the nervices, 
furnishing supplies for the crop bulletinn, 1)1;~11k forma for rnetcorolog- 
ical records, and iesuing meteorologic~l inntrlinie~~tn where needed, as 
far I ~ R  possible. 

The Weather Crop Bnllatin, ~ H R I I ~ * ~  J)y this l i~ir~ft~il  wc?ckly, haa been 
greatly appreciated tlurit~g t hr! c:lirrt?l~t ne:cson by tl~onc~ il l  torented in 
agriculture, a~ i t  yrenentn truthful ut:btc!~nratn of tho corrdition of the 
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Ntaplo crops a t  nllort, intcrv;l,l~, :tilt1 tliann st:\tc>inrntn, 1mvi1ig b(?on diu- 
tribrltatl t,Irrorrghorrt tl~c: cour~try, 11;bvt? erritl)lctl tlrc: ~)roclucer to become 
famili:br with tliu cxiia.t (:roll ~)rosl)ccts ivrd, tjhtrltcti)rta, to form it correct 
t3stir1ratc of ttlc prol);i81)ltr V;LIIIC! of t110 l)rod~l(:t ill wlli(:li 118 is interostad. 
Tire I:LB~ I)r~IIctiri fi)r tilo HUDMOT~ of 1H!)l \v11s tjllitt for the W ~ O I C  ended 
Octobcr 2. Tl~c! worlc ptlrt;tirii~bg to t,llis 1)1':111ch of the servi(:e is 
l)erfor~netl ill ;t divinioli krro\v11 ttn t,lie 8t;tte Wai~t,lier Service Ijivision, 
which lwn c:h;rrgc? of t,11c? pr(q)ar:rt,io~i of the \vc?okly itnd inouthly oroy 
bulletins i~ r~ t l  $1, nrl,~cr-vinio~r o f  t,lre worlc of c*oiiperating 8t:tte services, 
report,s f'roiu \vllic:l~ limn tlro I);w.is of tlic! c8ro]) I)rlllutius. 

This divisio~l tb1~0 11:in chi~rge of tlit? (!st&b1ishinetlt of stlttioll~ for the 
(1iapl:by of wo:tthc~r sigu:~ls L L I I ~  tl1t3 clintri1)otinn of frost wcbrninys. 
lmnlutlirttely upon tho orgmiz;ttiori of this diviuio~~ corres~)oildenca was 
eutered into wit11 tho weather observctrn ill ec?verirl States where 8 t a b  
weather uervicss wore not, orgunizod, o11t1 this correspondellce llm 
re811ltud iu tllo cstt~blinlrment of ~io\v Stctte and Torrihriirl scrvioes, so 
that ;tt prosolit allnoat every Ytata and 'I'arritory in the Uuiou is pro- 
vided wit11 a loco1 coiipor;~tive wei~ther service, which forms a channel 
through wllic'h tlro be~icfitn td the work of the Nstional Service lllrty be 
Wrt\wyecl more exteneively and Inore promytly to the people. 

8irlcu tho I s t  of .Tilly new woat!hor ~srvices have been orgwiized in 
Arieonrt, (JaIifonliit, I"lorid;b, (faorgiq Mrtrylrtnd al~dL)eleware, Montaua, 
New Mexico, North Dakota, Olrlttho~ro, Utalr, Virginia, Washington, 
wost Virginia, and Wyomiug, lliitki~lg tlia 11~11lbe~ of 8 t h  services iu 
operittion on Decemhor 1, 1891, forty-one. 

While the orgi~aizibtion of rruw Strbto services haa been in progress 
much :&tention has boea devototl to e ge~ierrtl ~upervisiou of tlie work 
of tliovo coiiprrating norvices previously est:tt)lished, tlio tlesire beirlg to 
greatly ir~crt~;tne tllu 11u111l)er of volr~r~tury rnc~faorologicrtl observers arld 
crop correnl)ondur~ts lint1 to ttlYect o more thorougli dissemination of 
Cnrrc?nt wc:~tl~er crop informrttio~l itmor~g those olttsees of people most 
likely to bo bc~lefitetl tl~oroby. More t l i r~t~ one I~u~~clruti :uid scvc~~ty-  
five voluntary uit!toroli~gic:~l stLttioon have Iboon ostoblisl~otl iuitl eq~lipl)ad 
With inntruinu~~tn s t  tile oxl)u~~ne of Mlis Buren11 si~ioe July 1, srld 
nearly ono lhundrotl h;tvu bcw~l ustablial~etl by tllin Iluruau hut were 
furuiulled with ioetrarnonte :bt private ~ X I I B I I S U .  

The reports fro111 volrirrt~try obsclrvt?rs Rarvo tb twofoltl pnrpoae for 
agriaa1tur;d socit!tiun and ex~orirriorlt stations, giving them aocurate 
l1it?tuorologicnl date on wlricli to rely in ciuibling wit11 experiment& on 
vcgnttrtion ek., e11cl tllu r-c!l)or.tn ot' r:tir~ftll, tc,ml)orsture, srrnsl~ine, eh., 

utilize(\ wec?kly in tho weibtlior crop bnllotii~s as ntiblidltrd i~l(.,tooro- 
logicrtl features for tlio State or 'L'orritory, wllile tlie cotnpilecl 111o~ith1y 
(:onditions iu.0 utilizetl in various ways in outirl)li,sl~ing the c:lirnetology 
of the 8t:ite und ;u s, record for pl~yeiciann iu t110 study of the rdatiolls 
between cli~llitto ;ui(l dineano. 

The lnost pruotiod autl most Iiigl~ly co~nplillleutc!d portiou of the exclu- 
sive work of tlro State sarvicen is tllo issue 01' tlro wnekly weather crop 
bn\letina. Tllest: itru sourots8 of roli,lilbt>l~ infor111itti~1i for all interested ill 
ayrior~lture, followi~~g up the ~c!l~xon froul w c ~ k  to wwk, eo that rbll 
exc:elltbot estielrttc3 (:}ha bu ~nade cbt tbrry tittle rt~lt~t~ive to the crops of m y  
0ou11ty~ Htttte, or t,l~e ( : o ~ ~ ~ i t r y  a t  It~rgt3. 'L'lr~~st~ I)l~lletina have a tlrorough 
dissenilnstion ill it11 tlie Ht~ttctn itrltl 'I'c~rritorien irr wllicth H t u b  serviotts 
?re iu opt?ratio~r arrd ~ L P O  lii~lrly s1)okctr of by tlre press e r ~ d  public. 
h e  nstlonul l)u\letin, publinl~ed wet!kly by tllis oftice during the grow- 
ing-season, deals with the wouther of the week tliroughout the country, 
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conni~tirlg of c:Ii:rrt~ ~llowing tilts ciop;~rt~~rcn of tc*rn~~cr;~t~rr'c : I I I ~  r;~infitll, 
the table of scasoiral and weekly tlol~;t~-t,ur.(~n of' likct tlitt;~, I~ctnitlrti givil~g 
a clisausniol~ of N U C ~  charts ; l l i ( l  t,:~I)l(~s, with (:(l it(vl ~ ( ~ ~ ( I ~ I ~ L I I I H  1'(~0oivo(1 
from the soveral State servioc*~ n110wi11g the i t c a t t ~ i l l  c:o~~dition of crops 
a d  the effect of the week7n we;t,t,l~er tl~cl.c>on. 

A8 a practical il1ustr;ttion oi' t,hc utility of' tl~cbse bnllotins may bo 
giver1 a ntaterrrcr~t fiSolo a corre~pondcltt, Mr. I?. I,. I ~ I I I I ~ ~ L ~ ,  of the New 
Jersey Hervice a t  1r~lio11, wllic:l~ is :LH fbllow~: 

My brotlrr:r farrr~trrs uolne t,o t,lrin nt:~t~ion witl~itr : I I I  11ollr :aftc:r tho rcc:ol~tioi~ of the 
wec!kly crop 1~11lli:ti11, to 1r1::~r i t  r~bi~(l. '1'11i~ 111.ibi111)t~ i ~ ~ t ~ ~ l l i g ~ ~ r r ~ ~ ~ ~  I::LII h: obt,:tittt:tI in 
no otlrer way. Tlio cor~tlition of the: c:ropn 111 t,llo wlloli: St,:tt,~r in k11ow11 wit,liit~ tr 
circle of a mile of t,l~in station in :b fi:w I I I ~ I I ~ I ~ > I ~  :bft(!r trlr t :  I~l~ll~:liil  :~rviv~:n, a1111 1,oforo 
the close of tile clay ill :I I:~rge 11nrt of otir ~ O W I I H ~ I ~ ~ I .  '1'1, ol)f,:~ii~ ,jltnt thin kill11 of 
infornratioli far in odva11c:o of tl~c: f';hrrr~c!r t l ~ o  nllrt,rl~ N I ) I ~ ~ I . I I ~ : I , ~ , o ~  ptbyn a high p r i ~ : ~ ,  
and too often hr!rutoforo t l ~ c  f;~rllrc*r I I ~ L U  :~c:c:c:l~tc:tl :L 1)rir.t: f i ~ r  r:c:rtj:hit~ ~~rod~lc:tw fiur 
below their ltctll~tl vuluo. I t  is woll known t11:1,t tlro I:~.rllrc!r gvt,n lit tlo c:rroiigi~ for hiu 
protllloe, wlrile tbo oolinrllrlc!r in  III:I(~I: to p:~y :L I1ig11 1)ric:c:. 1 rnigl~t 1~111:~rgt: 011 the 
1lwef11lne8sof thin b~llIut,irr. T ~ I I ~  ~ J O ~ J I ~ ,  i t r  tJlit: f~~l lowi~rg  ' ' J ) : L ~ : L I ) I I ~ ~ '  in : L ~ ~ I L ~ I ! I I ~ ,  to.y!)11. 
We do not ~ : L I H I :  Kr:hpc?n Ilcrrc: trxtc!~~nivc~ly. 0 1 1 1 :  of' I I I ~  I I I - ~ ~ ~ I ~ ~ I J ~ U  IIILU :LII : L I : ~ ~ J I ~ I ) I I I ~ ~ I I I ~  
well. A ~it:i~l(:r n:bw ttrc: :~(lvutit ,~~g~: of H I , I : I I ~ ~ I I ~  t,Itin C ~ I ) I J  r1~t,111!r t,11;1,ii 1lt~j~i!t111 O ~ I  nhip- 
~nctiitn froni elnr:wlroro. Ycstc:rtl:~y h ~ :  otl't!~.~:~l t11(:  t':~ri1113r wlrat, rr~iglrt irn11a11y ncbc:m :L 
fair )rice:. 'IYre fr~rr~ter l)ror~gIrt 11iiri ~ , I J  thin nt;~tiotr :1,i1(1 I rcv111 to lri~tr t110 r1~11ort f'tqon1 
acluth .jorney : ( :o I I ( :oP~~~,  R ~ : ~ I I I I - U ~ ~ I I L I I ~  gollt:; ( ! I ~ I I ~ , I J I I N ,  I I ~ L I L ~ ~  l ~ ~ ~ e  res~~l t ,  wIln tlre 
~ ~ ~ u e r ~ l a t o r  advanocd hin offur $30, a1111 the burguil~ c.lonotl. 'l'l~t: ~ ; I ~ I I I I T  t,c)l~I IIII: :rt'ter- 
wtbrtl t l ~ u t  Ire coirnitlr:roil t l ~ :  I)~lllt%tin wort,h Jtlnt $:SO to lritri iir t h i ~  i ~ ~ n t r ~ t r c : ~  :L~OLIU.  

Con~rl~errt: the clenler WILR pontecl; so WILH the tj~rlrlcrr. 

'Po the irnmigrz~tion bo;irtlti ; L I I ~  ~o(sit:t 1tLn in t,l~c! V : L P ~ ~ I I H  Ht;~tca~ ~ , I I P H O  
~ervioes will oo~it~inlrc! to I)(! of gr.e:~t ir~r[~ort;~llc:c~, :~otl will c:olitril)t~to 
wnc:h &)ward thrb d(:velol)nic~i~t ol' 1 IN: W(~N~(:I - I I  ~)ot+tiot~n of tilt! (~~l t t~ t , ry ,  
and coultl be utilizthtl i l l  tllc k3oittllchrr~ Ht;~t(&n i l l  ~ I lO~i l lg  the tt6lle co11- 
ditions of clinr:htcb, :b11(1 ~ ~ I I I H  i~ivit(! i ~ t l ~ ~ ~ i g r : ~ t i o ~ ~ .  

Tile informi~t,ion ~u1)lrlictl 1)y t,lrc~ncl ncbrvic'c*~ i n  11ot o111y of i~~t~erchnt, to 
e ~ n i g r a ~ ~ t e  ~tuclyi~lg tllc: i~tl;tl~t~i~l)ilit,y of' tilt: v:w.ior~n j)ortiol~w of' tllo 
wut~ t ry  to (;ertttir~ c;rop~, k111t i n  (~11i;~Ily i ~ ~ ~ ~ ) o r t ~ i t ~ i t ~  to tl~c: 111t~cIic*;~l  pro- 
fea~ion and &) illv:llitln ill 8o:~raI~ of I ' (~~~;LI)I (~ ;~rrtl~lr~bi:tnetl il11i~rrn:htiolk a8 
to the climate?, c:tc:. 1'0 t,hch Statc: I ~ c : ; t l t l ~  ~ ( : ~ I : ~ ~ ~ I I I ( \ I I ~ N  of Michig:~~~, 
Pennuylvo~tia, :tntl l'ctnllennec! tlroxc: ~t:i.vic#e~ 11;~vc! ;bfli)rtlcd exc:ttllent 
fiwilitien for thr: ~tlltly of clilrli~tt~ il l  ( ~ o J I J J ~ ~ ~ ~ ~  io~i wit11 l~(*i~lth, fat(:. 

The benefit8 renultir~g fro111 Ht;~t,c wc~:ttller ~c1~vic.e~ 11:tve buc.11 suin- 
msxized, au follows by the latch I'rof. Oeorge ll. Cook, iw. D., LI,. D., 
formerly director 04 the Now ,Jol.~ey nc!rvic.c*. 

They will be tho rnc9alrn of n o c i ~ r i r ~ ~  I)nt,t,trr ~~rcrtlictionn of wont,llt\r c:lr:~rlgos anel 
storma; they will b r i r i ~  tho bollcrfitn of tho l~:Lt,iorl:&,l Nt:rvi~:c: i l ~ t , ~ )  uvory C I ) I I I ) ~ , Y  p:l,rtici- 
pstirlg in the loon1 orglurizItt~ior~; t,llc?y will Ilrcprro fctr :~nynt,c?~~t of H ~ , O ~ I I I  nig~libln t,lrr~t 
will be widely I~e~retioir&l to agrio~~ll,rlral iirt,r:rr:at.t; tllc!y will  gi \,I: t,o crvcrry cotu11,y tho 
Ilovernment ntauilartln for L~trr~l~t!r~~t~~rrt: r ~ i r t l  r ;~ir~fi~l l ,  will11 vt'lo~:ity, I ~ ~ ~ t n i d i t ~ y ,  etc. 
which are noorcon of rlnoft~l plllrlic: i r ~ l ' o v l ~ ~ r ~ t , i ~ ~ l ~ ;  they will put wit,jrill roa(:li of 11~:ai 
ngricclltt~ral sooiutien IItonwi of :L(:(:II~:L&O o I~~t~~~v:~ t~ io t in  w11i1:11, iri tl~r: co~rrne of yearn, 
must be valtlnble to rrtly locality i l l  t>lr(: nt~trcly : L I I ~  : L I ~ ~ ~ I ~ , I L ~ , ~ I J I I  of ( ; I ? ~ A I L ~ ~ ;  they will 
1jri11g the ncience untl rrrcthotls of t,llc: N:rt,ior~:rl Wc:utl~er ~ I I I ~ I ? ~ I I  witllit~ re:~~lr  of tile 
high achooln of tile Stirten, oflirrilr~ t(:r~(:Iit:rn : L I I ( ~  ~~ttltiln l~liku ux(:(~llcti~t opl)ort~l~rity to 
etucly a wide railge of tire ~~pl ) l i~ : :~ t io l~  of H(:~I:II(:I: to font,~$r ar1i1 11rotaut t~~ri( : t t l t~lrnl  
i~rduntry; they will loaf1 to tho collec:tion of' vt~iirlitll ntibtinti~:~ to e11u1)l~ e11~i11t:ora to 
bettrtr eatininte tire supply of nt~rraln, t~lwo l,llt: ntctlcI~!rr clowrrpotira to ~ctclrcl :~girirlnt; irl 
the  in^ out of Httwera in c:it!ion; thoy will It!:~tl tJo tl, c!orruut knowlt:tl~e 01' rlbillh11 
over t i e  vnriolm watt:rn~~o~ls, f i~r  ~ J I I I '  l)llrllono of ~ i v i l ~ g  I I : ~ ~ I L  for N I I I ) ~ , I ~ ~ I I K  ttlr~: w ~ b t ~ r -  
worka of towile and villages; tlroy will I(!:~tl ~ I J  tho f i ) r l~~i r~g  of rolirtlrlo rnctt!orologicrrl 
records for Itncr irr logal c:rLwas; t3i11ry will luatl to u, bet,tur 1~rrrc:tic:o of ~nediciue whey1 
the pl~yniciaiis t h r o ~ ~ ~ h o ~ i t  t>llc: Htjatrt c::&r~ ntrrtly dinf>:b~e~ wihlr rctliul~le ru~tl accurate 
t~reborological facts by tllcrir WLII~-ILII~I  f i~r  n:~lrit:~ry ~)l~i.poncn I*OL.PBI :~  1110teorologic1~1 
rtatiotics we  iuvaluuble to t,ho l~ractitiouer irr apylyiug yceveutive retuedee. 
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Thin lvork, ;l~t~lOllg~l 0 ~ ' g ' i l l i i ~ t : ~ ~ ~  in  yet i l l  i t n  i l l f ~ l l l ( ' ~  ; L I I ~  (:all be 
gre;~tly chrrlarged wit lr 1)clt t t ~  t ( ~ l t ~ ~ t + ; ~  1111 i t *  l i i ( e i  l i  t ivn. '1'11t1 tax t~ns io r~  of 
ootnnrcrc.i;rl lirr(~n of ( 4 0 r r ~ ~ ~ ~ ~ ~ l ~ i v : ~ t  io~r 1s ~)rogr(~nsir~g ~'i~l)i(lly 1111tIt1r tli~(;otn- 
petit,ion of rival c~on~j);i~~ic.n. 'J'lrc* c1fii.c.t of thin conrl)c~titio~t 11:~s 1~1r~;uly 
bee11 of' uervic-c ;r11(1 will (so11 t i i r i ~ t l  to l) t~~~(~li(~i: t l  to t Ire dc~vc*lopinent of 
tlre work of tlrr Woathchr Il~~rc*i~u. 

The r(*guIi~r+ 8 :L. III. :LII(I 8 1). In. (u~vt~rit*y-fiftli 11leri(1i:~11 t i ~ n f b )  tthltl- 
grapl~ic r(yorts :1rt3 ~*tvt*ivtvl at, Hi111 1~rt111cis~~o fr*o111 t~vo Wt%:~tlrt~1-1311r(~;111 
nt~~tior~n in Ar.izorr:i, ~ i g l ~ t  i n  Ciilifor~riil~ t1ivo ~ I I  N ~ * V ~ I ( I ; I ,  ot1th i n  Utt~lr, 
fimr in Oregon, nix in Waslri~lgtoii, :~utl o~rc i l l  Moilt,:~n:~. 'I'l1(1 Wcntlrrr 
Bureau alno p;~ys for on65 rq)ort, (1;~iI.y (7 ;I .  i r~. ,  Pii(*ifi(* t i111t1) f~~or r~  tlirtva rail- 
road utittiotrn in uo~it,lr(~~ntt~rn Nev:~(l:t, tllrcc ill nol~t lr(l:~ntt~rt~ C;~lif~rlrj;l, 
and four in  nortlrt~rn Arizolla. TII(ISC st:~tio~lH (*ovtbr tjiil'ly ~ ( 1 1 1  ;L l)eculi:~r 
seg.ion of c.ourrtry, of littl(1 or. 110 i~gric.ulti~r.:~l V ~ L I I L ~ '  ~t ~)rcscnt, 1)11t froni 
whloh rttportut~rc: I L C ( ~ ~ U H : L I ' ~  i l l  o r d ~ r  to fiirtrinl~ s:~tinfil(*tory r:ti~r 1v:Lrri- 
~ I K H  to tilt? great f'rait rrgiorln of noath\vcntorr~ ( ':rlifo~.rri;i. 1'1113 cbntab- 
1ishlnt:lrt of t,hc.ntt nt:btiot~n 11;~s ;il~*cl:ul,y xlrowr~ tllc! v;lluch of nuc.11 report8 
in forecastil~g tlic! t1;irly riiir~n of' ;~ntli~rtrr ; ~ r ~ t l  tllc~ o(v~:~~io~~:~I ly  Irei~vy 
nhowern of ,Jlily ; L I I ( ~  Auguut, in thv ~rioi~irti~i~r r(2gionn of uout,lrt~;mterii 
California, nolltll(~rt~ Nev:~(l;~, arid 11ortI1\v(1ntt~r~r Arizo~li~. 

The iufor~rretiol~ from rt.g111;1r nt;~tionn in n~~j)l)lv~nc~~~tc'd 1)y edditionnl 
t,elegal)lric reportn, oncv tl:rily (7 a,. nl., P:~c*ilic* tinl(h), f'l~rlrinlrir~g r:~int:illl, 
temperature, state of we:~t,lrer, ;end direction of' tllc witltl from certairr 
&&ion8 of the  So11tlrcl.n 3':tc.ific Itailway n.yntr1r1, tlru 1'ac.iHc: Ponti~l 
Telegrapl~ and Cable Corril)at~y, :~11(1 tire Wentern lJnion Tcl~grrtph Uom- 
prtny, diatr.it)uttad ahout, :LS ibllo~vn : 

The So~t~ltern Pacific. Uonrl)a~-lny, !)O 8t:btiolin in (I;~liforni:~, 23 stations 
in Nevada, 7 nt:ltions irr lJh111, 1 L ntatior~n i r~  Arizolle, ;hut1 3 statiolin iu 
New Mexico; tlre Pac:itic: I'ontsl, fi ut:~tiol~n ir i  0rt~go11, 26 ~ t a t i o ~ ~ ~  in 
Califon~ia; the Wentc1r.11 li~liori, 24 station8 ill  U;~lifon~i:~. 

The volulitary nii1ro;ltl ant1 tc*lrgr;tl)l~ic. nt:ttiol~n ( ~ 1  not be ~ C I ) B I I ~ P ( ~  
upor1 for the #;&me acounLc.y ;bnd rtlg111:~rify 1'eq i~irtvl Sroni (f over~r~nc~nt 
obnervcrs, yet bc(;:~lint: of the Iiu'gc lint of itc.t,ive nt:ttionn Sronl t l l t w  two 
8ources i1rf0r~n;~tio~i of i ~ ~ ~ l i s ~ ) t ~ ~ i ~ : ~ t ) I ( ~ v ; i I ~ ~ t ~  in  : I ~ I W R ~ N  nt~ai~red fbr d;~il,y I I H ~  
iaoorrlreotion with tlre more c*olaplete rrj)orts t'rotrr t l~t* Waatller Uurt*;lu 
nt,atio~ru. The laont irriportt~ut tl;ht:r I'rSoln t,llt* volur~t:bry 8t:~tionn art? the 
secortln of l)rt.c.il)itation, w11ic-h ;ubc in ti)r~tr for i~rr~nediato uuc. to nclrvt? 
ao~n~nerc~i:~l ;111cl :~griculb~ral ir~tchrent,~ iri arid : ~ b o i ~ t  tJru largo citit:s of 
California. 

Oregon ant1 Wanliirrgtor~ rtmain tn) bo clovt~loltrd i ~ r  t l r i ~  li~rv of' work. 
Therc :Lre a rrumbthr of ri~ilrontl and tel(?gr:aph nt:ltions S;~vol't~l)ly Io(>:~ted, 
arrd t l ~ e  cotrrl):i~rien c.orltrolling t8lrern will  tlo111)t lcnu c!oiil)cr.atc? with tho 
Natiorral Wa:tthr.r Hervicc, in thcb c.oIlt~c~tir~rr of' ~-c~l)ortn which cttn be 
bulletirictl to ;~dv:~~rtagc io tile ~ ) I ' ~ I I ( ~ ~ ) : L I  ('itien of t h ~ n e  two  great 
tllrivi~rg ,Yt,:tten. 111 t l i i u  oorrrrec.tion i t  is in ipor t :~~~t  to not,e that the 
value of ~)re(:ipit,atiolr (1;~t:~ in  glrbt~tly rr~li:~lrot*tl wlrc~re i t  atra 1)e rnatle 
tivailahlc~ for (lr~ily 11ne t l ~ r o i ~ g l ~  t,lr(~ f l i t 1  of' t110 teIc~gr;r,l)lr. 

The 1rat11r;~l cliviniolr of tl~c: yc.;~~. irr to two H(*;LHOIIU, t , J r ~  ( 6  wet 77 and tho 
ant1 thr:jr t.tfi*c:t 11j)orr t l ~ r  (~o~nn~c~i~(~ia l  arid itgri(:~~lti~r;tl intarentn 

of the Ywifio coast, recluirt~x C R I ' ~ ~ ' I I I  cor~sitlt~r;~t,io~~ hy tlre forecast offl- 
cial. The " wet ne;Lnor17' err~l)t-ac*i.n 1 hc: 111or1 thn o f' Oc.tol)er to April, 
inclusive, arltl the " dry n~c~;~soli " tlrr i-t~nrair~dt~r of tlrt! year. The 
seasonal year 1)t:ginu wit11 .I u l  y, :urd ;ill :Lvtbr:lgen iuld comparisons trre 
lade ac:conlirrgly. Hpc*ci;tl ;ittc.1itiorr 11;m been give11 t.o thin uiibject by 
preparing arltl dint~.ibut,i~~g sii(~11 inti)l'rr~;ttiol~ (:on~t!rr~ing tlre character- 
ietios of emh season a8 woultl lbrove of' the greatest value to the yeo- 
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1) l~ .  111 tl~ta (1 dry HC:ISOII " t 1111 ~ * I I * I I I ( I I I  t s of' t(+11111(21*iit III*(*, \I i11t1 (li1-c1t:tio11, 
alld hunlidity t1e111;tncl :~l~rroxt ~ll~clivitlotl i ~ t  lt111t iolr. I f  i n  clrll~illg this 
neauon tli:~t '' hot ~ ~ o r t l ~ ( > ~ * s ~ ~  : I I I ~  6 6  (+ol(l \\ wt t h i s s "  o t ~ t ~ i ~ s i o ~ ~ ~ ~ l l y  O ~ ~ C I I I ~  in 
Oi~liforniib, Nev:ul;b, ;t11t1 A r ~ z o l ~ : ~ ,  : L I I ~ ~  \\ : I ~ I I I  IKLVCS ill O~'(~goll i~l ld 
Wrtshingtolr. 

Connnert.i:~l intc>reets ill the I:~rgch (.itit's of t>l~c? c*o:ant lrnvo take11 
atlv;t~~trtge of tialclly w:tnrilrgn of t l l c l  :~l)l)~~o:~c~lr of tlrcse :~tlllosl)llt~ri~: 
( ? I I ~ ~ I I ~ ~ H  ~ I I  t110 1)1ir(*l1an(l ir11(1 ~ i ~ l ( *  of' Iitrg(! ( ~ 1 1 i 1 1 1 t i t  it~s of I ) I - O ( ~ I I ( X ~ ,  a6u1)t*- 
cinlly perinlr:~\)lo finits. I)l~i.i i~g tlrtb ~ ) ~ - c ~ v ; ~ l ( ~ ~ ~ t . t ~  of s id I~ot  ~ror t l~cr"  tho 
coi~sonrptioll of rcrt:~iir liil~tln of' t ' r~~i t  i n  illorcl III;III  c~~ri \ t lnl~)l~~cl  ill tire 
citiw of' (J:~lili)ri~i:~, :t11(1 t I1t1 t?tliv+t i11 t I I V  (*01111try is t,o g~~c:rtly lr:ante~\ 
the riln,niog of' SOIIIC fruits ; L T I ~  r(at:r1-(1 tllc~ ( I t ~ v e l o ~ ) r ~ ~ ( ~ ~ r t  ot' otl~c~ra. 
Knowletlgc: of tho :~l)l)ro:~t-l~ ttird I)I.O~):II)IO tin10 of c.ol~til~i~a~roo of tlieao 
hot winds iu, tl~txelibrth, of' grcnt V:\I I IP to l ~ o r t i ~ ~ ~ i l t ~ ~ ~ ~ ~ i ~ l  i i~ tvrcut~ .  

Tlrc~ protlnc:clm, c.orr~~l~isnio~~ I~IOI .~~II : I I I  t,s, ; I I I ~  ~ * : I I I I ~ ~ I I ~  : . d ;d ) l i n l~~~~en t  s 
of Caliti)mi:b rlro ;~ l l  dctyly i~~tchrcwtccl ill 111($ :~tl~rosl)llc~ric~ c.11n11geu of the 
"dry ncb:inorr," : L I I ( ~  :~lq)rc'c.i:~tc& tl~cr v:rl11;11)lt~ :~snint:~nc*o t l l i~t  111~s nntl tSun 
be rent1crc.d 1)y t,llc5 dcbt;~il(atl rrj)orte : ~ r l t l  fi~l.ct*;~ntn of tho W e n t l l t ~  
Bnrritn. J)arirrgt,lrcb j)l-chv;~lclrc*c of i1 hotnor t I~(~rn '~  I I I : I I I ~ ~ ) ~ ~ O ~ ) ~ ~ ~ ~ ' I ' ~ I I ~  tllo 
interior towl~u of U~~lifort~iib ntvhk tlrt~ (ao:~st (+ititbs l i )~,  (*0111fort : I I I ( ~  rththrth:b- 
tio~r, their i ~ ~ o v t ~ ~ n c ~ ~ ~ t , n  l)cil~g gl~itltvl 111ort~ 01. Itlss 1)s t l ~ c  ti)rccssts of tllc 
Wer~tlrc~r Ht.rvioe. lJ~t(Icl~- ~1111ili1r (~o~~tl i t , io~~.v ~ ~ t ~ o ~ ~ l t ~  I'IWII) t11c~ tao;~nt visit 
t11e i ~ ~ t ~ ~ r i o r v ; ~ l l t ~ y u  a111ring t 1 1 ~  O ( ~ ( * I I I ~ I Y I I ( ~ ( ~  ot'w ~ I V I I I  I J (~ I~~O( IS ,  I ) ( ~ ~ : ~ I I S ( &  oft110 
rtclvuutagtln of e drier :~t,nlonl)l~c\rc, i111t1 ~lt\i11'(11* sky. 'l'lr(~s(b fi~tttn fi)rc.il)ly 
illtlntrittt~ t,llc~ 1)r:ic.t ic.:rl i l~~l )o~+t :~ l l t* t~  of' \vc*;~f l l t ~  s ( - i t ~ i t t * ( ~  I I I I ~  the I I I : I I I ~ -  
~ idi?t l  uc1v:~nttsgcw of (h l i  folwi:~ (alill~;~t~. 

I11 Arizontt :LIMI Nov:~tI;t w ( ~ : ~ t l ~ t ~  fi)r(x:;~~ts ( I l~ r i l~g  tl~ti  dry RC:IHOII ILI'C 
uot conaitlcretl ncc+canw1ry il l  t lln ~) r (~n(~l l t  n t , i ~ g ~  of' : ~ j S r i ( ~ ~ ~ l t ~ i r t ~  ;t11(1 Ilorti- 
atrltoro, r~ltl~ouglr tt~cby will I)e rcbcluirrtl ~ I I  t l r c r  wc.ntcarrr 1)1)1,tio11 ot l)oth 
8 t : ~ t e ~  in tho I I O ~ L ~  t'iit~lr~l. 111 OI- IL~OII  ~ 1 1 t l  M':/nl~il~gto~~ t I IP  ii)rtw\ntn 
are v:~luetl t l ~ r o a g l ~ o ~ l t  tho yc1:i1., Ibnt c~sl)cv.i;~lly no (11lri11jS t11tl w i ~ ~ t t ~ r  
H ~ ; L H O I I .  111 tile 811 I I I I ~ I ( ' ~  tilt' t ) ( h ~ ~ ( s f i  f H :I,I'(' 111ostly 1~o111I I I ( V I  I )  ( ' O l l l l l ~ ( ~ l  ('iil! 

il~terthnta ils yet,, 1 ~ 1 t  wit11 :I, grthi~tt~r ~ l t ~ v t ~ 1 0 ~ ~ 1 1 1 ~ ~ 1 r t  of tl1t3 Hc!rvi(% :1griv111- 
turn1 intoreats rill1 l)c rc;~c.l~otl. 

'Pllc? c.hari~(.h~ of the wet Xt~:bHolI'7 I I I ( ~ ; I S I I ~ ( ~ N  V(*ry I;~r'g(~l,V tlltr ])I'Ou. 
psrity of thcr ch11tirt1 1';~c:ific~ r.o:~st, : I I I ( ~  of tllt1 ~ ~ ( ~ n t t b r l ~  ])ortiol~ of tllo 
l'lntchru~ rcigions. Nono:~l 1)rc1c.il)11,:1t,iol1 wit11 :I I I I I ~ ~ ~ ) ~ I I I  tlint,rib~lt,ion 
tl~ro~igllont the ncibnoir invigori~trn 1111 c.li~ssus of l ) l~si l~t~sn r111tl ])rol~~inos 
hoi~atif't~l cropa for t,llc? "dry ~c*i~soi~." 1)111-irrg tlrc, wrht s c ~ ~ n o r ~ ~ '  the 
ntter~tio~l of tile fi)rcc*i~nt ollicai:il II:IH 1 ) ( 1 t h 1 1  (lir(vtt&tl ;11111ont, tl\t.li~nivclly 
to  the ntucly, caoll(hct8io~l, :ulil t l intril)i~tio~~ of ~ * ; ~ i ~ ~ f j l l l  (l:\ti~ ii)r t,llcr l)tb~~tbfit 
of tlle ~)nblia. 'l'l~u il~tctrcsnf is R I I ( * ~ I  :IS to 11(*11r:t11~1 t11(1 111ost (*01111)l(htt) 
recortl itrld ~ltrof'ill c ~ o ~ ~ ~ ~ ) : ~ r i s o ~ r  of (l:~il,v, i r~o~rt l~ly,  :md ~t~ibso11111 V ; I I I I ~ + H  
ikon1 nulncrous well-nelec:t,thtl ~ ~ o i ~ ~ t n t l ~ r o u g l ~ o ~ ~ t  tho I'i~c.iAt* rcrgiolr. 1'eIth- 
graph rrrportn obtitil~ed fro111 :LII :~v:~ili~bI(? S ~ I I ~ ( ~ O H  IIILVC 1)(1(111 I I H ( ~ ( ~  fbr 
the tlilily fi)rc?caibstn tutti otllor\vist~ ~)lim.ctl 1)rtfi)rct tllcl ~)cv)l)le t l ~ r o ~ i g l ~  ttltt~ 
Inediarn of tllo tlnily wt~nthrr 111:11) :111t1 u ~ ) t v * i : ~ I  I)11llibtil1n to t11t+ press. 
The Surec:istn li~rl~iullt~d t l ~ t b  t w o  I)I.I~SH :~gtbr~(~itw i l l  8:111 I ~ ~ : L I I I ~ ~ H I * ~  I I ~ V H  
bee~r l c ~ l t ~ g r t ~ p l ~ ~ * ~ l  by ~ , I I ( J I I I  to O I ~ ~ ~ I *  S C V ( ~ I I ~ , ~  (li~ily l ) i11)(~1~ ~)i~l) l inl l t~~l  ill 
Arizoilu, Onliforuis~, N(bv:t(l~~, l J ( i b 1 1 ,  0rchgo11, t r ~ r t l  W:~nlrilrgto~l, tl111s 
reaching tl~o~rnnntln of rerrdt~rs wit 11 ~tc~l i t~i~l ly 110 c1ul)ch11nt&.to the Uov- 
e ru i~ le~l t  for tlint,ril)utio~r. Ht,~~ol~gcr a~vi(lc~~~c.e is not ~~rc~tl t*t l  ol' the vrtluca 
of thie infonar~tion fbr t l r t h  di~ily ~ t e t d s  of' ll~r: ~ ~ ~ 0 1 ) l a ? .  

111 atlditioa to t,hiu ext('llRiv(\ (:ir(*lll;~t ioll of' (itlily ti)rt*tnilnt~ at, private 
expenrru, the  Woat~l~r r  Sorenu 1'1rrninhen n ~ ) ~ c * i r t l  t(~It~g~'i~iun tu over OIIC~ 

hundred well-selected yoiuts ill C'itliliornii~, Nuvi~Ia, Ut&h, 01-cgon, and 
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\ V i L ~ ? 1 ~ l l ~ t O l l ~  ! l r ~ l ( ' l l ~  \ V ~ Y I ~  111~1. ; L I I I ~  ~ ~ : l l ~ ~ ~ ~ ~ l ' : L ~ l l l ~ ~  Sig11;l~~ ;Lrtl l l i ~ ~ ~ I ; l , y ~ ~ ~ ~ ,  ;hl111 
in somr i~~stil~~('(ls S I ( ' ~ I I I I  ~ v l ~ i ~ t l ~ h ' i  so11111lcl11 to :IIIIIOIIII(.C: ~ I I C  1)rob:~bIo 
atnrosplrt.t.ic: c.1r;~rrgc.s. I t  o;lrl ~.c~:ltlily 1111 heel1 that 181rc:sc? rrte;brln of caoni- 
munioation b r i ~ ~ g  thc: tlirily worh of tile Wtb;~tl~(!r I : I I ~ ~ : L u  t)t~fvro thou- 
ua11d8 of ~)c~ol)lt~, w110 11so tllc* inli~r~rl:atior~ for busint:sx, ~)le:~n~u.c~, :urcl 
flt11tly. 

'1'1.1(? (1:tily w c r ~ t l ~ c ~  mill) pi11)lislrctl : ~ t  S:III 1'1.ibnc:ixco 11nn reac.llc*tl ;r 
c.ironli&tiol~ of o v c ~  two 111111tlre1l c*ol)icns : I I I I ~  is choi~st:~ntly it~c~rei~sir~g. 
The great ir~tcbrc.st, ill this ~ ) ~ ~ l ) l i ~ ~ ; r f i o ~ ~  is H I I O \ + I I  by ttl(? fl~18t t11;~t it is 
dintrilj~rted ill Arizol~:~,, C:bliforlli:~, NPV;I(I;~, 0rc~go11, ;111(1 W;i$l~ir~gto~~,  
w11r:ro in I I I ~ I I Y  ( m e s  it arrives too l;~t(: libr t l ~ e  i111111c1(Iiirte lrno of fore- 
cnnts, uiitl tllc.rc~fort? rrlr~st be  c1111bloyc.11 fol* sti~tly o111.y. Its list? is ill(1in- 
penn;~lrl(: lijr tllc T)rrrjrose of c.d11(,;11illg t l i ~  I I I : I , ~ ~ C N  of tllo people i r ~  a 
knowlt~tlg,.c~ of j)opl~lsr ~r~c!tc~o~.oIog.y : I I I I ~  tl:rily wc.;~tl1(1r (:II;LIIK~>R. I ts  
i ~ ~ f l ~ r e ~ ~ c c *  11:~s I)(;cII ~ ~ ( l ~ ~ ~ l ) r ( ~ i L ( l  ;111(1 l ~ ( h ~ ~ c l i ~ ~ i ; ~ l  011 t 1 1 t h  l';~(miti(; ~*o;~nt ,  i~li(1 it 
will continue, to 1 ~ .  ;L ~ ) ( ~ r r r t i ~ r ~ ( ~ l ~ t  SOIII ' (+~:  of' tl~(h I I I O S ~  11sc.fi11 i11fi~r1tlativ11 
to :bgri(*rll t111~;iI irtld (*ott~~tr~r-(-i;r 1 , l i t  ~atxbsts. 

r 3 l l l e  i8sue of tl~r: t1;bily I ~ : L I )  ih  I I O ~  c ~ o r ~ f i ~ ~ c ~ ~ l  t,o tllc? ~ n o : * l ~ i ~ ~ g  r e ~ ) o r t ~ ,  
but ~L~~~~l lg~~J11~$ t l tS  ;LIT& i l l  ( * O I I I ~ S ( ~  of ~ ) I ( ~ I ) ~ L I  at ion for tl1(5 1)11l)li(~;~tio11 of 
an uvurrir~:: dtlitiorr, wlric,lr will ;rtbt.tnit of :L witlor- ;~nt l  arolSo nirtiulbc+tory 
dintribrltio~r of t,l~is v ; I I I I ;L I ) I (~  int'orrr~;~t,iol~. 

D11rlrrg t,hcb w1.t HI':LSOII,~~ ( ~ s ~ ) ( ~ i ; l l l y  : b t  its o])ollirlg irl~d rlciLr its oloscb, 
fof~l'~(~:~st~ of wo;~t,lrcr ; L I . ~ I  of' (but 18erne c i ~ luu  to ;~gr~ior~l tr~ral  ; L I I ~  I~orti(*~rl- 
tnral intfirr~st,n in C;~liti)nli;~, i l r i zo~~ :~ ,  Ncvt~tl;~, IJ t :~l i ,Orcgo~~,  nlrtl W:lslr- 
ington. 1t;li11 tv:~rt~ir~gy, ~ I I  ( ' t~l i fol-~~ia fo1- t 110 ri~isi11 111;~1;ir1g ( I i ~ t ~ . i ( * t ~  
have l)ec:n (~htilrl;~ttvl i~t ,  tllv V:LIII(: of I I ( ~ : I I ' I ~  0110 rllilliol~ of tloll;~l-s i r r  :L 
sirrgle sia;bnolt i l l  thc~ n;r vitlg of ca~ 'op .  rI'lrcb c*ITi1c*t ol':bl~cr~vy sil~owc~r or1 : I  
crop of (lryirtg r i ~ i ~ i r ~ s  (li111i11 ihlr(bs t11(~i1, V ; ~ I I I ( ?  o ~ ~ ~ ~ - t l ~ i l ~ ( l  by (l(!nlroy i11g 
the  bloo~n" or 1)y 1 r 1 ; 1 1 i i l 1 ~  t111: Ij.lrit '' gritty." A SIIC(~~~SS~'UI ~ ; L I I I  W ~ L I ~ I I -  
ing pe~*rnitn 111(; t r ; ~ y s  o l ' d~ -y i l~g  gri~l)(*s to ( ,ov(~~ ' (~d  1% ill1 (*;LIIVILH, t ~ I I H  
prottbcting tllc: fruit, lkotlr ~ ~ ; I I I I ; I ~ O .  11r1111c~(li;~f(~l,y ;~f'ter t,l~(h ~ : I ~ I I  tire 
carlvas c.oyt.rs ;ircA rc~r~~ovc~tl :urtl t 11c: II:I tr11*:11 s r~r~- t l ry i l~g  pt~occ~c~tln. Su~r-  
tlryiug is cl(*c:itlctlly prc.for.al)l(! f o tl1.y ir~g i)y ; ~ r t  ilioii~l ho:~t, tlit: f'orulc~r 
proc3ean securirig ;I 11iglrc.r gr,;ltlc~ of' f'rlli t ,  w l t i l ~ :  bc~ir~g a 111ucl1 ltasn cl.uj)cn- 
sive ~ystchrn of' I - I I I  ing, ~~otwithht ;~r~dit lg t,111> t1x1)ca~~s~ of (aovttril~g ~ I I  t l ~ e  
onuc? of ruin, wl1ic.11 i r ~  :L hirlgl(! i r ~ s l : ~ n ~ v ~  I I ; IH  ; ~ ~ r ~ o ~ r r ~ t t ~ d  to HOV~'~':II 111111- 
clrcvl dolli~rs to tlt(1 1;~rgest I , ; I ~ H ~ I I  g r o ~ . ( ~ r .  

Tire I ~ J ; L ~ ~ I ~ ( > I ) ; I I I C F :  of' t11(' I ' ; l(*ific:  (*o;rst wc.ntllc!r sorvic:c: ns now org:ui- 
ized is marc: t11:ttl j~rstific~tl i f  for no ot11c.r I + ~ : I ~ O I I  t11;lrr that  of :~lli)rtlirlg 
protection to  the r ;~ is i i~  glowing iil~tcrests of' (hl i f i ) r~~ia.  111 yivw of 
the ~ r ~ p ~ r i o ~ ' i t y  of' t,Il(! S I I I J  dr,yirrg ]~)ro(~(~ss,  t11(~ t~ t ' ( ' (~~s i ty  :~rrd gr(>;lt V ~ C I I I P  
of daily ~vc;~t , l~(*r  t o ~ ~ v ~ ; ~ s t s  to tl111 1<;1ihi11 i11111rht,1~y of C i ~ l i f o ~ ~ ~ ~ i ; ~  ~ I ~ C O I I I ( L S  

a t  once : L ~ ~ R I Y : I I ~ .  rl.111. t;risirl ir1111lht1'y ( h ~ ~ ~ l ) i ; ~ ( 8 ~ 1 ~  portiorts of fi)r~t t(v111 of' 
the 1:rrgent (:o~rr~ti(v i r t  tll(* St ;~t(>,  ;111(1 ~ I : I ~ ) C H  :~r(:  e ~ t ( ~ ~ ~ s i v ( ~ I y  c11lt1vit1~11 
in  flfty-tlrrc:c: aout~tic~s. 'I'lrc. c,:~j)it:~l il~vc~stc>il in tlrc! vir~cy;~rtls of tho 
State, ; j t x~or~ I i~~g  to tilt* I ; L Y ~  ( * I ~ I I S I I ~ ,  is ;11)o11t 11i11tlty t~~i l l io r~s  of (lolI:r~+i, 
:rnci e~riployn~c~r~t  is givet~ t o  over ol~(.  I I I I I I~P(VI  ~ ~ ~ I O ~ I X : L I I ~  1)c~ol)lo. 

I~'O~(V:;I,S~S of' " f j ~ i l *  ~ ) ~ I ~ I ~ I O I I I I Y  01' fogg,y \ v u ~ L ~ I I ( ~ I " '  J I L L V I ~  1)ro~i'd of J)~:Ic- 
tiw1 v:i111(> t,o t 1 1 ~  r i ~ i ~ i r ~  tlistt ivtn I1.y prc~cc'l~til~g ~~ti~~c:c:t~nsa~~,y exl)rlllscl i r r  
covcbring t 11f: (1 l-yirlg gr;~pt~n, wl~i(*l~,  ;IS 11:~s b(v111 HIIOWII ,  is ;I I;wge if el11 
in the prc~parat ion of' tlrr: arol) fi)re rtl:~rkrt. 

An to t,l~c. i~r~l)ol.t;~l~c.c* of I . : I ~ I I  W:ITII~IIKS,  M r b .  A. 1'. I%l~tlrr ,  of Prcn~lo, 
tlre 1:hrgc~st g~-o\vc~r i l l  t,llc~ St,:~t(b, wrotct t II(! I ):lily ICY:LI I I~~IU~ ,  H ~ L I I  Fr;m- 
(:i~(*o, tllat, o \ t i r~g  t,o t,lle : L ( : I ~ I I I - ; L ( ~ ~  of' ( 1 1 t h  t it~e(*:~sts of thv Wc;~t,her 
Bureau,  r rot i~ ~~oullcl of' ruinina I I ~ H  b4~11 lost ill his vi~loy;!~;11'cl Cluriug 
the season." 
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~ ; L I I I  J$:IY, ; L I I ( ~  1'0rt) A t t g ( ~ I ( ~ ~  1 I I ( ~  : I I ' ~ ~ v ; L ~ ,  ~1tb[Jil1'~ I I ~ ( ~ ,  ; I I I ~ ~  ]);tssil~g of 
fic~ls, wrrtl also tl111 st;11~ of' 1 1 1 t h  wc,:rt l t c ~ t .  i ~ t  tlt6.h1, st ;rtions. 

T ~ I ( J  rcwh~tt orgi111iz;11 io11 01' St itt  (1 \s (&;I t i to ta  ~ ~ t ~ k  ivvs i l l  A~*izol~il,, Uali- 
forrlia, artti W;rslrittgtorr, c+o~rl~l(.tl wit11 tltosc. ti)t~~~rc~rl,y ent;~blinl~t~cl ~ I I  
0rcgo11 a i ~ l  NI~v ;L~~ ;L ,  I I ~ I S  ~ttrit(k(l i11I i11tt~r(1st(vl 11t:rso11n i l l  ~ y s t t ~ r ~ ~ : ~ t , i c  ; L I I ( ~  
usr.firl c.oiil~c~~a:~tior~ wit  I t  t 1 1 ~  N;itior~;tl Wt&:itltc~l. Sorvicch. I t  11:1s ~r(h;~t ly 
(.rrtr~ur:rgcfirl \ I O ~ I I I I  t ; r i  J' 1 t r t . 1  (lOl'OIOgi('il l ( J I J S ( ~ ~ I ' \  I'I'H, i l~( :r(~;~wd t l ~ ( ~ i l *  I I I I I I I~J~AI 'H,  
;llrtl c . 1 1 1 i ~ t c . t I  111(1 SJ r r r ~ ~ i r l  11) ;111(1 stt1)11o1~1 of':tgr.i(*~~lt 111*i11, ( : ~ I I I I I I ( ~ I - ( * ~ : L I  ; L I I ~  

c.tluc.;~tiort:~l so(Gt~ti(1s i ~ t t ( l  I I I S ~  i t rrtiotts. 1 t 11;ls l~~'ovi(ltbd fi)r ti)(: (*011(~0- 
tiorr, 11111)lic*i~tiort, ;111tl clisxc.tr~it~:ttior~ of cl:~ily, wt*c*kly, ; L I I ~  ~tlo~rt,i~ly 
wc*:itl~c~ ;t11(1 ( * l i t l ~ ; ~ t i v  I ~ ~ ~ ~ I o I ~ ~ H ,  thv V : I I I L ( ~  of W I I ~ B I I  11;~s 1~c.en rctpr;ttrtlly 
dullnittc.11 11y t l ~ c .  l)rtlss ; I I I ( ~  l ~ y  tlt(1 ~ J ( ~ O I J ~ ( I .  

1 ' 1 . 1 ~  1.1tt ir18 1';lc.i l i t .  (+Oi~st, \vi t i t  t 1 1 t h  wchstcbrr~ port ion ol' tire l 'latri~u 
r(lgio11, I I ; I S  r ~ ~ s ~ ~ o r t ~ l ~ ~ ~ l  \ \ i t  11 g~~a;t l  Ir(~;trtirtt~~s to t 1 1 ~  ~ l t ~ v ~ ~ l o p t n f i ~ ~ ~ t  of t,11e 
work of' tlrc* W(&:~tl~c.r. I:III+(':III, ; I I I ( I  t 1 1 ~  IJI'CSS 11:~s :ttf'or(l(vl ~IIV;LIU;LI)IB 
assist;ilr(v it1 ~1iss(~11tiit:rli11g i ~ ~ f o ~ - ~ ~ t ; ~ t i o ~ t  ; I I I I I  it1 i1tstrii(~1i11g th(t pul)li(: 
:IS to 1 I I ( ~  ; ~ ( l v ; ~ t ~ t  ;~g(bs of (~oiil)(l~*;tt io~t wit 11 1 I I P  hr;~tiorl;~I W ( ~ ; I ~ I I ( T  Hervice. 
111 110 ot1tc.r 11iirt ot' t i t ( :  ( . o ~ ~ ~ t t r y  Ir:~\rc. tire. ~.:tilt~o;~cln : L I I ~  telogrnpl~ corn- 
p;~t~i(*s giv(>tr SO I I I I I ( , I I  : ~ s s i s t i ~ t t ~ t ~  i l l  t,lr(* (,oll(v*tiol~ : L I I ~  filjns0111it1i~tio11 of 
wwt ltcl. ~*c~r)or~ts. 

No ]"~tiotr of' ll~titetl st:ttchs i n  JnOJ'(h ( ' ~ L I ' I I P H ~  ill its :1~11~r~~~i;ttioll 
or 1no1.c. i 1 c 0 t  ivta i i t  its slrl~l)ort of tilt: Irigltenl tl~~vc:lo~)rlrer~t of tlre pr:lc- 
ticy~l \vot.li 01' t I I V  5 : t t  iotri~l W ( ~ ; ~ t l t ( ~ r  rS(&rvic(l. 'J'llercl is 110 betJtjt?r ol~port 11- 
nity f i ~  Itigit gr:ltlc* wc.;rtJtc~ work. '1'11~~ r.;~l)itl clt.vc~lo~)rrrc~nt of thcj 
f i  I I t I l l i 1 1 1 1  g o  I I L I I ~  i t  CJ11entio11~ of gr(b;~t 
I U O I I I ~ I I I  t, t t )  :I gr.ic1111 III . ; I I  ; I I I ~  ( ~ o r t ~ i ~ ~ ( ~ ~ ~ ( + i ; ~ l  i t k t  (~rosts a1-(? l ) t hg i~ l~~ ing  to i~rist*, 
w11icl1 \vi i l  r(v111i1v t 1 1 t h  1t1ost (~:~rcf'111 i~ rv (~s l ig i~ t io~~ .  

THE STUDY OF METEOROLOGY IN THE UNITED STATEIS. 

111 lSH3 I)ln.  lt1.;1111i \V;LI(IO, ~ I I ( * I I  ~ I I  t11~ (111t1~ioy of' ~ I I C  fJ .  8. Higrial 
Harvic+c., ~~r~c.sct~tcvl :I ~'c'l~ol't 011 t l ~ r h  c~ut(.rtt, 10 w11ic:lr t~rc.tc!orology wan 
tauglrt i l r  t1to i~igltc.r. scal)ool~ of' ( ~ ( : ~ I I I ~ L I I , ~ ,  S~ i tzer l : l t~d ,  ilitld Au~tri:b, ill 
w11ic:lr Ire rc:f(:l*s to t I t c h  gl*o\\>it~g 11(&('11 of' t , r ;~i~l(~(I  ~t let(+orologi~t~ ill thin 
coulltry, :u1tl si1ys: 

We Il:lv6: :L fi!\v I I I I ' I I  Olll,y ~ 1 1 0  II:LVO lll:Ld~! t , l l i ~  Ulll~,j(!(:t, 0n011~ll 0 f  L1 ~tlldy to be able 
to i v  i ~ t v t ~ t i i  t o  I I .  Wt3 II ILV(!   lot, 11101.0 ~ I I I L I I  t w o  or three nol~uola 
w I i I ~ I I U  o '  t 1 1 i 1  I I I I ~ I ~ ~ ~ I , ~ ,  :h11(1  OV(:II t l ~ t : ~ ~  M1D i1lnt~rtt~ti011 
is of' IL  V I ; I . ~  I . ~ I * I I I I ! I I ~ ; I ~ . ~  JI~L~IIIX!. 

Of' l i ~ t . ~ ,  il~c:l~c?;~sc~tl ir~t.c.rc:st. I I : IS  11(!(!11 111:~11if(!st(:(l i l l  r(?g;l,rCI to ~~~(!f,eoro- 
1ogic::~l t!tl~~c:;~t,io~t i r i  tlrc! Il~~ittrtl Stil,tc:s, c:llic:Hy, it is t,o 1)epresn1iir:tl, or1 
:~cc:or~~tt 0 1 '  t,l~c: clxtc:llsiotl 01' t.l~c: wt::stlrt?r ~(!rvi(:t! of  t,l~is (:o1111try t~ntl of 
 it,^ 1~r:wt,i(;:~l : i~)~) l i~ : ;~ t , io~~s .  Y O I I I I ~  I I I ( ? ~ I  of tribillvtl :hiIit,y are ill ( lc~r~;~~rc l  
for t,lle \vot.lc of t,lris s(!I-viw, : L I I ( ~  t11c ill(:1'0i~~(:d (list~ril~r~t~io~r of' we;t,t,l~(?r 
Irl;t,l,s : L I I ~  fi)t3(~(~ibst,s 11:~s ( I ~ : L W I I  I I I I I ( : I I  :~t,t,(!l~t,ior~ 1 8 0  tilt? ~ l l l g ~ c t .  To 
~ & I I ~ I I I ( :  t , l ~ t !  1 )11l~ l i ( :  t,o fi~liy p~-ofit~ b,y h i ~ t :  ~ I I ~ ~ J I ~ I I I : I ~ ~ , ~ ~ I I  tI111s (:o~tvt?ycxi, 
t,ltc:ra is ~lc!c!tl(:tl ,jrrst, s ~ c : l ~  :I, witlo.rp~.c?:btl : L W ~ L ~ C ( ! I I ~ I I ~  i l l  t,lle I I I : L ~ ~ , c ! ~  :LH i~ 
I l O \ V  : b ~ l ~ ) ; l J ' ( ~ l l  f,. 

I hi~vt: rel~c*;rt,c:tlly 11c!e11 ;isktb(l \ v i f j l ~ i l ~  :L xl~or.t, t,ilrlt! 11:rs1'~, 1)otlr 11c!rc? ;uld 
by lcLt,(:la f'r0111 ;LI)I*o;I(I ,  \vlt:1,1~ is l~c411g (lot~t! i ~ r  o r ~ r  11igIr(:1- ir~stitutiolin of 
I ~ I I ~ I I  I , I  v of' i i ~ s f ~ ~ t i o l l  1 l l ! t ! ~ ~ r o o y .  '1'0 ~ I I B W ~ ~  them 
I I U I I I ~ : ~ O I I ~  i11(111iri(:s ;LII( I  th) Ol)ltitit~ ( I ( : l i r~ i t t ?  i ~ ~ l i ) r ~ ~ ~ i ~ t i o ~ ~ ,  wI1i(;11 I a111 ~ u r e  
will be of' ~ ( ! I I H ~ I L J  ~IJ~DI'(!H~, I II:LV(:, t j1tro~~gl~ the oour te~y of' the Uonrmiu- 
sio~ler of Educittio~l, cuusecl tt ~y~ te l l l a t i c  examiuJiou to he made of 
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tho co l lngo  ca , t ,a , log~~c.s  otr file in  his offic:~!, ;i,rltl l,lrc? r c s ~ ~ l t s  :),re ~ ~ r ~ s n a t . t ~ t l  
horo\vit , l~.  I t  s11o11lcl I N \  11ori1e+ ill 1t1i11cI [ , !I :I~,  1 ~ i 1 c 5  c8o1~rst!s : I , I I I ~ O I I I I C ( Y ~  a,ro 
ill gc?nord of ;I, sonrc~w1r:~t~ olc~rnc!~~t, ;~.ry c'l~:r~r:r(:t c ~ .  t)rigi11:11 r ~ s c ~ i l , r ( : l ~  ;ut(i  
the? work c,:~,rric?cl o n  I)y t ,hc tjr;~d~rctl ~ n c * t ~ ~ o r o l c ~ g i s t  ; I I X  I I H I I ~ I , ~ ~ ~  fi.clcatl f i~o r r~  
t8110 rostriatio:i,u o f  ;I) (:I;LSN. 1 1 )  o11c: (\:I,S~\, I I O I V I ~ V ( ~ ~ I * ,  \v11i(:l1 II:I~S (*om(: t,o I I I ~  
not,ic:ct, act n i i rnb lu  worlt of :b11 i~rlv:~,~~c*c!tl c : l ~ : ~ , r ~ i r c ~ t ~ c : ~ ~  is I1c4 rrg e:brric.cl on i n  
O ~ ~ I ~ S H .  

I'ollowingi~ n l i s t o l '  t h o  ~~r~ivorsit,ic!s ie11t1 c:ollc!g:.on ; ~ , r ~ l r o r ~ l ~ o i ~ l g  rlc~tirlilr, 
(:oru~sc!s ill nic?toorology. H11c:lr 1'1rrt~l1c:i- i ~ ~ l i ~ ~ . l ~ ~ : ~ t , i o ~ r  li11111d ill tSlrc. 
: t ~ ~ i ~ o n n c ~ ~ m c , n t n  i s  g i v e ~  :IS is c:orrsint,c~r t, \vi t.11 Iirc?vi ty  : 

f3~1lifnrt1ia.-Ur1iv1rruit,y of' ( ! :~ , I i for~~ir~ ,  ( ):I,I<I:I,IIII ; . l t ~ 1 1 1 1  I,t! ( ' c ~ I I ~ , o ,  ~ ~ ~ I I ' I ~ u s o ~  of 
]l)lynic+a. Tho ~,Ilyui(*u o l  rn~~I,onrolog,y, 1t~1*t,11r~w 1,110 ~ l i x l 1 ~ i 1 , 1 1 1  it111 01' l1t~:11, t1v11r 1110 
O:~,rtll'e o~~rfnco,  porrn~~~noncy of t:li~nnt,tr, d i u l r i f ~ ~ ~ t i o ~ ~  of' ~ : I , ~ I I ,  \villtlu, t'lr., :111tl 1111 

optics1 phcrrlon11311a of t,l~cl :~bt~~owlrl~o~~tr. 'I'n'ivtr :r wonk I I I I I . ~ I I ~  1110 t i t ~ c . ~ , ~ r t l  r;o~rrt\sft~~.. 
( ~ o ~ n r a ~ ~ o , - ~ t n t ~ i  Agri~*~llIt,~lr:bl (h~lllrgft, b'ort, (~oIli11u; 1.011iu (i. ( ! : I ~ I I v I I ~ . ~ ~ ~ ,  l~~.t~ti~nxt>r 

of hynit.8  inti ctnginooring. Mn1,crorology i~ l,:~.knn 1111 I;II. xis wc*t~ltrc t l t ~ r i ~ ~ g  l.l~tr ntw:. 
on(! term of tho  uc!~lior yo:w, r111t1 i ~ ~ t * l ~ t ~ l ( - u  :I I ~ ~ S ( : I I H H ~ I I I I  01' 1 1 1 0  ~ I I ? ~ I ~ I . I I ~ I I I ! I I I N  I I W ~  in 
taking obeorvntionn, l~n,romc~t,ry, thtrr~r~o~not ry, l,rt>c*il,it:ll ion, 1,hrr 111 wn (11' H( , I I~II IU,  :\tld 
t 1 1 ~  oloment,~ of' ngric:nltnrnl ~ ~ ~ t > t t ~ o r ~ ) l o g y .  

t n n n t ~ ~ t . - Y ~ l e  J ~ i t ~ r i t y ,  v I I I I  I ( ' : I I I ~ I ~ I I  I - I .  it r n ~ ~ r u e  
in rnctoorolngy in  givotl t,l~o H I - I I ~ I ) ~ ~  t\vivtr :I \vt*tlli I I I I I ~ ~ I I X  1 1 1 ~  ut*t,t)1111 tio~~~twt,f!r. 
o o ~ ~ i e  M t r l o g y  is 11x1,  w i t  l i l y  I I I 1  1 r r 1 1 1  v t : ~ l I t r  I I I  111 1,110 
8h1rffl(!ltl S~;iontili(,, Sc110t1l (it' l l ~ i s  1111ivt3rxiIy. ~ I I  l111r  t.ttnr?itr in : I ~ I ~ ~ ~ ~ I I I I I I I ~ I ~ ,  I,\vo I I # I I I ~ R  
por wook (Ioc:t,ttr~!n) of' ~ , I I I +  tirut, 1111,lf of' I , l l t* ,  ti~wior y ~ w r  :II,I! tlt~voltl~l lo ~ ~ ~ ~ ~ l t ~ t ~ r t ~ l t ~ g y ,  
Pkrida.-l+'lori~I:~Agric*~~ltt~r:~l ('ollttgt*, l , :~ l i t~( ' i l~y .  111 I 111% S I S I I ~ I I ~  ~ V : I I . ~  upri11g tzf!r~ll, 

rneteor0111gy tlivi11os t81io t,in111 \viltIl logice, ~ : I (* I ,~ I .N ,  :I~II(I : I , N ~ ~ ~ P I I I I I I I ~ .  
Indian.n.-1'11rtlno ITl~ivor~it~y. 111 t,l16r uc!t,1111(1 1,t-r111 ol' n ~ h ~ ~ i t ~ r  y6*:1r (11' SI.IIIIIII of' Agri- 

cnltnro ~not,c?orology iu ti~nglll, I,\VII I I I I I ITH :I \VI'O)< (i)r t!ig\~t \ Y I ~ I ' \ < H .  

Ionm.--lown St,l~t,n Agric!~llt,nril.l (:ollogtr. Mrt,t-ort,l~~py i n  xi\ 1'11 n~~c:tr rb \\.c\t:li ill t,l~t> 
nenot~(l hnlf of' thcr uor~ior yclicl'. 

Kannan.-(1 ) I<n,tlhnu Sttttt,cr Ayric:nlt~~rn~l ('ollt-go, 1,nlict ( : i t ? . .  I'hyuic~u : I , I I I~  ~ n t t t ~ ~ o r -  
ology, two tormu' work; tcr~t~-l)t~c~ku, i\tlkillno~~'u ( : : I I I O ( ' H  I'IIJ.H~(:s : I I I ( I  l r (~o r~~ iu '  rll(*t~,or- 
Oloyy. 'JYIIN I :OI I~XO I I ~ I H O  ~ I I ~ : I I I I I I ~  :I, 0:1~1~t~t'111 ul.t~tly of' i l ~ n t ~ r l ~ ~ ~ l t ~ ~ ~ t n  I I I I I I  I I I I I I , I I I I I I H  ~* I I I -  

Inyod in trskirlg n1trt t~oro~o~ic~:t~ o~~nc~rvil t . i t ,~~n. ( 2 )  ~~ l~ iv~! rn i t . y  (11' ~ < : I I I ~ : I ~ ,  ~,:twrcbl~t~t!. 
1 7  rnncis 11. Suow, ~~rcbuitlont nt~tl professor o r  I lo t l~~iy ,  c~ l~ to tno l~~gy ,  rrntl ~~~cbt~c~ort,logy. 
Meteorology: Loon~in' Tro~~t,ix(r :1,11tl Ilt-tst8~~rt~u, o ~ ~ t ~ - l ~ : t l f '  utr~~~nutc~r.  

Manu~chunet1n.-(1) Ilitrvrirtl I Irlivornit.,y, ( ' r~ .~ i~ I~ r i t l g~$ .  \Villi:l~n hl. I ) r ~ v i ~ ,  prc,ft*~sor of 
r h y ~ i r , n l  geogrnpl~y. M~!t,onroIogy: I.~rt,t~~rt*n, r ~ ~ ~ , i t : ~ , t i o ~ ~ u ,  \vrit,t,tr~~ uxtrrt-,i~tw, II,III~ 
mllorntory work ; h r o e  trnlon JI wcrtrk (111ri11c t,11o liwt 11:111' y(l:t,r. A I ! ~ : I ~ H O  of PIIIIAI 

extnrlt in phy~iclhl gt)ogrt~plty f~ , l lo~vn t l~ i r ing  t , l ~ o ~ c \ t - t ~ ~ ~ t l  11:1lf.-> t,:\r. A HOI-on11 C O I I ~ U R  i l l  

p~~yui(:n,I googr~bplly en11 rn~r t~oor t~ l~~gy  c:ot~ni~t~n of' Itrtsl ~~re!n I I I I ~  ~ I ! ~ I I I ~ ~ H  t , \v i (*~ :& mt~trk 
for n 11nlf-year. (2) n n n u n ~ ~ l ~ t t t u  g r i t ~ ~ t ~ r :  I I I ~ .  I ~ ~ O N ~ ~ I I I I ~ ~ I  yt'nr, 
fall t,t$rrtl, oli~nn,t,ology, or rcrl:1,l,i1111~ t ~ f '  \vt!:1,1~l101~ :III,I I ~ I ~ I I I ~ I I X ,  18\vo I I ~ I I C U  ~b ~vtvrk. 
(3) Mr~~~l ic~l l lnnt tn  It~nt,itnto of' ' ~ ' I ~ ( ~ ~ I I ~ I I ~ I I , ~ ~ ,  ~ % o u t o ~ ~ .  \\'illi:~lll t i .  N ~ ~ I ' H ,  ~ r o l i ) u ~ o r  of 
Revlogy nrld gcrogrnl,hy. (:liln:t.toio~y i n  t,lhltght Iby ICV:~III.I'H 1111t1 re~~'i1:l~tloll~ tlWi?e? R 
week ior tiftotrrr wecrku of t l ~ o  N I * I I ~ ~ I ~  ytr:rr. '1'111% I ~ I I I I ~ S O  is i l ~ t ~ r t ) , I ~ ~ r v ~ l  \\,it11 II, gont!rnl 
olltlinc of n ~ ~ t o , o r ~ ~ l o g y ,  : I I I ~  in t,llt, l ) \ ~ y n i ~ ~ ~ ~ l  11111c,r:1t,ory t,l1t3 ut,11~1011t,n III I ,VI\  utlnttr I I~II ,~! .  
tioo wi th  t,htr ortlit~ary t~lot,t~t,rc,lcc~it~n,l i r ~ n t ~ r ~ ~ ~ ~ l ( r t ~ t # .  

M i h i . - ( )  A I ~ I  I l g  Al1it111 111 1.110 hill ttrr~n :b ttt)rlrxtr 01' t81~rcm I~ol~r t i  
8 woek in n~otoorology I I ~ I I I ~  t,I~tr ~ ~ l t ~ t - l l ~ ~ n i v u  of' t , I l t t  :11111on1111c!rt~ ix  givtm ~ I I  ~ I I I !  dtyltt,rt- 
rn011t oP ph,yni(!~. (2) Miol~igrtn ~ t , n t , ~ !  A~ri1~111t~11rtbl ( ! O I I I > ~ ~ ~ .  It. ( I .  1<(,tizi13, llrt~ttwsor 
of chomi~try .  ( ! ~ , I I Y H ~ ~  in ~n~rt,t*ornI~~g,v in  ~ i \ , n n  11s I I S I . ~ , I I ~ I - ~  t i v v  tittlt~u I &  \vtrtxl< tl11r- 
ing tlto nl)ri;tK torn1 of 1,110 o011ior V ~ * S I , Y .  ( )  I l ~ i t r i t y  f 1 i l 1 i 1 1 1  I 1 1 1 r  A 
conroo in nlu11or11 ~r~t.t,crorology in xivt-r~ I,\vic.tr 11, wotrlc clt~ri~rg ~ , I I I !  lirulI ~tr1111ru1,trr; 
inntrtrnt,iol~ iu Kivotl 11s Itrctl;~trcm, rcrc!il,t~l~io~~u, :rl l t l  1,r.:lc.t,it.t\ i l l  li,t.nc::lnt,irlg I,y rttctnrln of' 
Wcnthc~r 111ri1)e. 

J/obra.qka.-l)o~bn(r ( h ~ l l o g ~ ~ ,  (;rt!t,t*; (;. 11. S~v~!xtr,v, ~ ~ ~ ~ o l i ~ n u c ~ v  of t~:~t, t~r: tI  n(!ierntn+!*. 
Mtrttoorology n~rtl  tninnrnlogy rotrut,it,~~to IL rollrtic\ g i v r ~ ~  in tilo \vint,c,r I,trrn~ (tllrt-tr 
rnont,hn). fn rr~ot,oorology t,l~oro iu to?rt,-l~t,ok \vt,rI< u ~ ~ l ~ l ) l t ~ ~ ~ ~ t r t ~ t ~ ~ * ~ l  11s o l~n t ! rv r~ , t~ i~~~~u  
With the  inwtrnrnont,~ of tlin nl,utrrv:~.tory, i1,11tl 11s t.llo t , r r ~ ~ # i ~ l g  of' \vtr:~tllerr ohtlngc~n 
f r o n ~  tho IJnittrtl Strbtea wtrf~t~l~crr rnihpu. 

Nezv f f a ~ a p a l ~ ~ i r - N o  ilnrr~pnl~iro (!olltqcr of' Agrit.lll1.11rtr n , ~ ~ t l  tllr h lo t~lul~~ic  Artla; 
n n r t m o l ~ t l ~  Coll14 o, Il~bi~ovor. S~rc+ontl ;vcLiir, tllirtl 11\rnl, I,oolnin' h11rt~r:orology. 

&to ~ork.--Algetl Ilniveruity, Alfrutl ( ' t ~ r ~ t , t ~ r ;  I I .  ( '. ( ' ~ I ~ I I ,  ~~roft\uuor of ] I ~ I ~ N ~ I * N .  
Q i v e ~  rb ~ ! O I I ~ H I ~  of t,tq~ W ~ ~ O I C R  in t,111rort+l i(r:11 i11,~11*oroIogy, ~ L I I I L  1111o1~l1t~r of like t+sI , t r~~t  ill 
mntrnorol~lKy, t l ~ ~ ~ o r ~ ~ t , i c ~ c ~ l  1r11tl pr:~t*t,it.:ll. 



564 REPORT O F  THE 8ECftE't'ARY O F  ABRICUIJTURE. 

North, (=nrolinn.-l)nvitluo~~ ('ollcgo; FT. TA. Rn~itJt, pn~ffinnor of' na t t~ re l  pltilosopl~y. 
Antrono~ny ant1 rr~c:tt:orology :LI . I~  given tltroo t,irr~rrn a meek in tht: nc~nicrry<:nr. Aftor 
t ho  l e t  of' Marc11 t,l~c. I'I:LHH ~t,1111ion mc:t,c:orology, ant1 in ta11g11t t,o I ~ : ~ r ~ t l l t ~  n Trill nc!h of 
inetrnn~c:trtn Sir t l t rborn~ir~i~~g a i r  pronanro, temporatnre, ~nt~intnrcr, rninfnll, otc. 
Loon~in i~ 11uc11 :IU :I 11:x.t~ I~ook. 

North, J)nkoln.-I :~tivt!mi t,y of' Nor111 D:~lcot:~, (:r:~ntl I<'orkn; J,~ttlovio ICnt,c~e, profen- 
Aor of m:~t~l~crroa.tit:s,,~)I~y~i~~, :ind :~s t , ro~ton~y.  Moloorology i~ t : ~ , ~ ~ g h t  ono honr pcr 
wec:k illlri~~lc tho nerllor vt::&r 01' t11r: u(:it:r~hifit: t'ottr~t+. 1,oornin' 'I'ro:~tinc?. or at1 cxjt~iva- 
lent,, in nnt~tl. 

Ohio.--C'intllag Collt:go, Pindln~g; 1 2 .  C .  Jl(:dtling, proftruror of ol~t!rt~intry ;t,nd p h g ~ -  
icn. In  tht: f:~11 tt:rlr~ of' t , l~o j n ~ ~ i o r  yc::~r rr~~:t.~:orologg i n  g i v o ~ ~  in :I o o ~ ~ r n o  of lec:t,~~~~trn 
olr~brenir~g :~t,rnoul~l~t~rc:, W ~ I I I ~ H ,  O I ~ I I I I R ,  p r t~ t : i~ ) i t~~ t~ ion ,  tlhcbory of nt,orr~~n, :~tt~tonpl~orio 
olf:c,tricity, elirr~:~.tolt~g,y, trLo. 

Orcfion,.-Orc:~o~~ SL:~t,tt Ag-ric~~ltt~r:~.l  <~olIt~g~:.  M(:tt:oroIogy in t:~l1gl1t (lllrittg- $110 
wintcr t c ~ r r ~  of' t,ht! ,j~rnior ytL:rr. 

I'enn~?jlnnnirc..-(1 ) I'onnnylv:~r~i:~ St:~l,c:(~oll~~::o. 111 l , l ~ a ~ : o ~ ~ r ~ t r i ~ ~ r b g r i c : t ~ l t ~ ~ r ~ ,  rnot,oor- 
ology (Abfir~:rorrtl~y'n W~!n.tl~c:r) i~ givatr l~lrrt~c~ tjirnc:u :L \vc:c:k t lnr i t~g blto thin1 tom,. 
(2) W:bnhingtor~ : L I I ( ~  .Jt:(f~l.~On (:l)lll:~l!, W:l~llillg~Oll; 1~:1~1~1(:~ 1''. l l :~y,  pt.of()~uor of' 
~)hyuif!fl ant1 cht:rnintry. Motc!or'olog,y ( I~~ol l l iS)  i u  t:lllgI1tt 1~lll.itlg bhe tlrirti tor111 of 
t ho  nonior yoar. 

Rol/,/h, 1)akotrc.--lIttivc.mity of' S o l ~ t ~ l ~  I):~lcot:~,  V ~ ~ r r t i l i o ~ ~ ;  1,c:win Id. Akc!ly, ~)rofi?n- 
ROT of pllynit:~ :~ntl ~~Jtcrnintry. A ~ X I I I I , M I ~  in ~ n t : t , ~ r ~ ~ ~ ~ t ~ l o g y  in  giv1r11 tj\vo I I O I I ~ H  Ircr wotrk 
clllring wintor t,c:rn~. I , I ~ I : ~ ~ I I ~ I ~ R  : I # I I I ~  p~,:~,c:tic::c,l worlc. 

IYinconnin.-Iinivc!mit,y of' \ViSt:oltnit~, M:~rli~oll ;  1''. 11. I<iltg, r w ~ f ~ , n u ~ ~ r  of agtsitanl- 
tnr:~l pflyflit'~. 1r1 t111: (!olItrg~: of' Agtit,,~tlLt~r~r :L i '111l C I I I I ~ H O  (fivi: t,inr(rn pcrr wot:k) it1 
mo1,oorology in giv~rn ( l n r i ~ ~ g  tltt. fill1 ~ I : I . I I I .  

W?lontin!l.-IJr~iv~~r~ity ol' Wycrltling, Ir:l,l.:~lllil:. 1)llI'itlg tlltb, f':l,ll term of t h e  (.!I)]- 
lrpo of Agriorllt,~~rc: :r I : O I I ~ H I ?  i n  given in ~r~c:t~*orolo~.v : : I I ( ~  t~lto 11Ho of' i t~u t r~~rno t~ tu .  
'j')tl: inutrr~rnent,~ :rro : ~ t  t l ~ o  :r~gric:~tltt~r:~l c:sl~t:rirr~cr~~t ut,:~t~iol~ in con~rect~iorr with thie 
collogo. 

Tllorc: :brf: of colxrsc: rrI:i,ny i l ~ s t ~ i t ~ i t f , i o r ~ s  wllc:r.e i t lore  or Ins8 i l l ~ t , r ~ l c t i o r ~  
t,lro clc?rr~c:rlts of tnc!tc:or.ology is givc!tt ~ l r ~ r l n r  s o l n o  o t l l c r  nemc:. In 

p I l , y ~ i ( ; ~  t,l1(: tc~1)ic.s 01' ; ~ , t , l r i o s ~ ~ I ~ ~ : ~ ~ i ~ :  ~ J I ~ ( : ~ S I I ~ ~ : ,  V ; I ~ ~ O I -  tc?l~siorr, ~:011~1(>ns:l , t j~~~, 
;ultl ot , l lers,  rc:l:st,c: clirc:ctlly to t,llis s~ll).jc:c:t. I t  is 11ot 11nas11d f o r  :t c:h;l,l,- 
h r  or1 mct,(:or.ology to bc: ;~,tltlotl t80 ;I t cx t - I )ook  of' ~)l~,ysic:n, ;bnti in i~ gon- 
era1 courHo i n  ~tllgsic:u of' s~l f l i ( : i ( : l~ t  C X ~ ~ C : I I ~  tllc: sl~l).je(:t l n ;w  prol)c!rly 
corrlo i l l  for it,s s11:u-c: of :J,t,c!nt,io~~. 1 11 ~~l~ysic::rd gc:ogr:y)lr y, ; b l ~ o ,  110 
gencr ; t l  c:onrse won l t l  c:or~l[)lc:t~c: wl~ ic l l  (lit1 11ot iuc:lutlo t,lrc! snl,jr,c:t of 
c l i rn :~ to logy  ibntl t,hc:orc:l,ic::~l ~~rc ! t co ro logy .  

Residc~ tllc! :d~ovc: ~ ~ ; b ~ r ~ a t l  c:oll(lgcbs, : ~ l ) o l ~ t  Iwc!l~ty i n c i t l o n t e l l p  montion 
m(?t(:orology, i ~ s r ~ ; i l l y  :bs i~~( : l l~cl ( : t l  ill t,110 g ( : ~ i ~ r i ~ l  i r ~ n t r u o t i o n  in phyuic:~ 
or i n  1~11ysio;~l  gc:ogrn,[~ll,y. I'o~tr. Ir;bvc! wc::btIler ~orvico ~tationn in  con- 
jjsotion with t,hc:rn, ibncl ol1i:r o l ) j )o r . t ,~~ l~ i t , i c s  for practical metcoro1ogic:;ll 
work. Two or t111.c~ ot , l lcr  c:olltrgolr ;brllloullco thoir intention of' uoon 
i ~ ~ a l u t l i r r g  ~ ~ ~ o t e o r o l o g y  ill t,llcir o~~~~r i c :u l : a .  

It ~ h o a l t l  I)(: rolnenl1)nretl  tJll:bt t h o  Si r rc : :~ i~  i8 doing tn l i ch  in tllo w:l,y 
of ~ ,o l )u l ; t r  et l i lo:~t, ior~ ill rrrc:t8c!orology by rnc:brlu of' its maps iuit l  tho work 
of i1l(l ividual employcu~, b i t t  i ~ I 1 ~ ~ i O l l  ~ I ~ L H  ~)(:(:II I I I H ~ O  to thin cluowl~crc. 

METEOROLOGICAL RECORDS. 



untiring 1al)or in rec.ortlirtg f:,~ct,s w11ic.l~ Iti~vo cqor~ t r i l ) ~ ~  tctl grc:~ t,ly 
t ~ w : t r ( l ~  tl~(! I I I ~ V : I I I ( ~ O I I I ~ I I ~  of  t110 S ( , ~ ( ~ I \ ( ~ C  of r~rct~orology. It is to pri- 
vatu ob~ervcr.8 t11;~t wo :trc ir~(l(~l)tcd fi)r ~ 1 1 1 ~ 1 1  ( * ~ I I I ~ ) : I ~ ; L I ) I ( ~  r(~c~or(ls 01' t , l~o 
meatl~or :LU IV(TC I I I : I ( ~ ( ?  (11lri11g t11~ (>;~rl,v I ) : I I '~  ot'ollr (:o11111ry's l l i~tory. 

TIlo tlistinc~t~io~~ of' I)c?i~rg tlro to I I ~ ; I I < ( \  systc~rt~;ttic r(xt*or(l 
of tho w ( : ; L ~ ~ I c ~ ~ I I  t,Ir(% lJr~itc?tl 1)(11011gs to 1)r. I ~ i ~ ~ i r t g ,  
of U11:~rlcst,on, 8. U., who, i r r  17;iS. c~igI~t,c~orr Y(~:II-S : I ~ G P I Q  tlt(~-- 
t r i b n t i o ~ ~  of tlrc! first c*c~m~):~r;~l)lo 1 l~c~ntrorr~c~t~~t~,  I ) I ~ ~ ; I I I  to rr~i~int;rirt :I 
roaortl of ta~npcr:~tlirc, to \ \ r l ~ i c + l ~  l)l-c~cil)it;~ t i o  I : I 1  I 1 'l'l~tr 
Ch:trlcst,on o ~ ~ s c ~ ~ v ; ~ t i o n s ,  wllic~l~ wctrcl ~-c~l)ortctl to tilt\ I:oy:11 Hoci(>ty of 
(lrcat 13riti~jt1, wLrc  Sollowc~cl l)y sc~vc~r:~l otllch~. sc-ric*s it1 (lif11~1.1~11t p ; ~ r t , ~  
of tllrc. c.onntry. 'l'lt(t iitc*rch:~sc ill 1 I \ ( &  rlrrt~ll)c!r ol' o l ~ s t ~ ~ ~ v c ~ ~ ~ s  \\ :IS, I I ~ \ v ( ~ v c ~ ,  
vchry uligltt,. [ J p  t,o t,11(1 ~Iofic ole tlrv oigI1ttv~11111 ( p ~ b ~ ~ t  I I I ~  t l r ( * ~ , ( k  1)11t 
fifi('('l1 ~t:ltiollH, So in;lr !t,S lillo\\.ll, : I t  \1711i(;ll ol)l.;c~l'~:lti~llh Of t('llll)( 'l ' ibtIII 'O 
rtncl prc(:ipit;lt,io~~ 1t:ld 1)1vr1 1n:ltl11. Iprot11 1 SO0 to 1 SIT, l~i(alt lilt tvr 
Ye;w rn:t,y bn wit1 to I I I ~ I . ~  tllc tli\ itlittg l i l t ( *  I)c>t\\ c1cbl1 systc~ln;~tia ~rlcltoor- 
ology olt tllcl one 11:1,1ttl :~rtd the l~lrg~~it led (*fli)rts 01' ~)riv:ltv ol)ner*vtbrs 
Wjthont (*onc.clrt of :~c~tiott on tho ot,llor I~arld t I I ( $ I . ( ~  \\.:IS I) I I  t lit tln i~lc.rchnxc' 

tl10 1111111bcr of' ol)sc~svcrs. 'l'wcrll t,y-c'igh t ~ ~ c c ~ c ~ ~ t l s  lr:~ vca I ) (v*II  1 r.i,rts- 
lnitte(1 to 118; t11(>1-(> I I I ; ~ ~  1~ still ot,l~(l~-s i n  I I I ~ I I I I I S I ~ I ' ~ ~ ) ~  of' \vIti(~lr 110 l)iil)li(* 
roclortl 11:bs 1)e(q1 11111110. Wi t l lo~~t  i111-y ~ l i t*c(~t i~ lg  i i t t l ~ l ( ~ t ~ ( v ~  or- I ~ I ( > ( ~ ~ I I I I ~  of' 
P~l)licntion ant1 oxclt:lngc~, i t  is  tot, wi~~gul;rs 111:lt ho l i v  r1~1~orc1~ \ ~ r r o  
lnade. 111(1ec(l, t I t ( 3  \VOIIII(T is t11;l t  so I I I : I I I ~  \\(lr(b I<(y)t. 

TIic? ro~nIt,s of tItc~sch oI )s t~~~v:~t  ions :IS 111o11t I I ! ~  I I I I ~ ; I I I  v:\III(~s ot' ~ I B I ~ I -  
Pc'r:rt,nr(h n,ntl total ~rrorttltly ~)~.cc*i l ) i  1:r t ioll :II-(> of' 1.oc~c11.11 i l l  t,llc! l i l ( h~  of 
tllo Wrntl~cbr 1<urc~:111. l ~ i t t h ~  is I Z I I ~ ~ \ V I I  of' tIl<* 111*igir1:11s. 

Whtlt, tn:l,y I)r c*:~llcd 1110 cpoc*l~ of' I ~ O I I I ~ ) ; I I ~ : I ~  iv(r or s y s t ~ ~ i r ~ ; ~ t i ( ~  rr~et('or- 
ology in t,lto 1Jltitc~tl Ht;~t(?s I)(*gills wit 11 I 11t' ~ f l i ~ r t s  01' ,johi:lll Rl14gs, \\']lo 

( . J ~ I T I ~ I I ~ B ~ ~ ~ I I ~ ~  of t 1 1 ~  (l(bt~cr;ll I J : I I I ~ ~  Olli~~~h, ihs111v1 ;I chilv~~l:~r oil A])ril 
29, 18L7, I ~ ~ I I ( ~ H ~ ~ I I ~  tiis s~~l~os(lirt:r t ths (tIl(1 stb\ ( ~ I ~ ~ I I  1*11gistors) to l:~I<t$ 
regularly obst?rv:htio~~s 01' I o I I I ~ ) ~ ~ I + ~ I ~ I I I ~ ( ~ ,  1vit111, i111(1 \v(*:I~ 11(1r, &I (bigs Ili~(1 
Previously fililotl to ~nc.cbivo tllv s:l~lct iorl 01' ()ortg~.o.rs to itr I ~ I O I - 1 1  chl;~t)ot*itt(~ 
Plarr of ol)serv:~tiotr. ETa W:LR ~ i t l to t t t  sl~lli(~ioltt I ~ I ( ~ ; I I I S  to ~)~'ovi(Io tlio 
"10rc. oxl)crlsiv(l : I ,~)I) ; I ,~;L~IIS;  ~ ~ ( ~ v c ~ i ~ t I ~ ( ~ I ~ ~ s s  111' \V:IS dill  \\ illittg to (lo his 
utli~ost, \yjt]l tltca sirnltl(! irtstr~rrll(~ltts atj Ibis ~ ~ ~ I I I I I I ~ I I ~ I ~  to S I ~ I ~ I I I ~ ( \  (lo111 
1)ar:btivo (1;lti~ 1i)r t l ~ o  st1111y 01' a ~ ~ ~ t o s p l ~ e ~ i v  ~ ) I I ~ ~ I I I I ~ I I I ~ I I : I ,  i111d i t>  is to 1 ~ 9  
"oted t11;lt \vit,ll t,llcl cl;lt,a : ~ t  Iris ( ~ O I I I I I I : I I I ~  I t (& \ \ ; IS i~l)l(l to r(vogrliz(' 1110 
"reti of acqq?r:ll c.oltl \V&V(IR, : I I I , I I O I I ~ I I  110 ~ - I I I ( *  ;IS to tlroiru I I I O V C I I I ( ~ I I ~  
" P ~ N  to 11 ILVP I)c(~II diseov~r(vl. 

OU l l i ~  t la~t l l ,  ill IN28, 1l1c systc.n~ ~ \ I l i c~ l~  Irc c*st:tl~lisltc~tl h(v3t)ts to IIILVC? 
Iap~od. ~o pf~o~- t ,  ;11q)(*:Lrs to I I : L V ~  I ) ( V & I I  I I I : ~ I I ( ~  to (~orr~l)iI(j ~ I I V  I T ~ S I I I ~ S  oi 

ohscrv:ltions ~ n : l t l ~  1)y t l t ~  rc~gi~tcrs,  1torb is i t ,  I < I ~ O \ V I I  tlcliltit(~ly 1~11at 
bo(:rttt~c, ol' tllv origirr:~l recnortls 01' ol)scls\r:~t ion. 

111 tro;~ting of' t,llr ir~c~tt~orologit*;~l ol~sc~rv;~tiorls III:I(IO i l l  1110 Tr1titet1 
Rtfi:htJc~~ botwc~c~11 t,lto c~t:~l~lislrlrlc~r~t of' 111th I\.l(.ips SJ stc~rn : I I I ~  1110 Sig11:~l 
8!'rvioo, i t  will be  c*o~rvc~~tic~~lt to tlivitlr~ t lrclni illto t \I o I)ro;~el c*l:~s~t~s, 
VJ", (1) t l t o ~ ~  I ~ I : L ~ ( *  by or 1t,r11(~- t l t ( l  clirc~c.tirrg i r r l l l r c 1 ~ ~ c + c b  of' orlch or 111o1~c~ 
brfinc.llcls of tll(9 ~)lll)lic. ~(~r*vi (*(~ ,  1>11(111 :IS ~~(~ (* t~ . r s i t~*y  : I I ~ ~ ~ I I I I ( ~ ~ S  to tl1(1 SII(.- 

c e ~ g f ~ ~ l  prosc~c~tltior~ ol' wo~elc (l(avolvitlg 11l)ot1 t11(~1t1 1b.y ~ ; I \V ,  : I I I I ~  ( 2 )  t l r o s~  
Q f ~ k  1)y 1)riv:ltv i ~ ~ ( l i v i ( l ~ ~ : ~ l s  1111(1clr t I Y I I I ~  I ollit~g ~ I I ~ I I ~ ~ I I ~ ~ ( ~  01' so1110 
"Mral hotly or Httltct org:~rlissr~tio~r. 

lJt~(ler t,11(~ :11)ov($ 11(~;11ls, t I I C  oI)s(~~,\ ;11,io11s irt:111(b ~ I I  ( ~ o I I I I ( ~ ~ ~ ~ ~ ) I I  \vit11 191to 
k of I ;  ; I S  I I V I I I I I I I ~  1 I I I I I ~ ~ I I I I  i t  i~oi-I\ 
'nost of'tlre~c, I~otll ilrpoi~rt ol ' t irt~c~rt~~tl i l l  ~ . ~ , I I I ~ , ~ I * ~ I ~ I I ~ ~ H Y ,  s1:11)1lstl1t~ S I ~ I ~ ( I S  

' ) f ' ~ U ~ ~  1)y S I I ~ . ~ ~ O I I  ( ;(~II(~I*:II I,o\ ~ I I  ISl!). 1 ) I I I $ ~ I I ~  tltv lit st lib\\ ye : l r~  
Of ~ J I ~ H  s(hric~ ol)s(ar~;lt iol~s 01' ~ ( Q I I I ~ ) ( ~ I - ; I ~  I I ~ ( *  :itt,I \ v i ~ t t l  di~'o(atior~ \ V O ~ ( &  I I I I I I ~ I I  
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a t  7 a. m.. 3, ;lntl 9 I). rn. 111 tho ,yea:rr 1X:Jfi ;L r;rirl g;~ugo was liirninliod 
to emah PO", ant1 the. tlaily fib11 of' r;birr rc.c~orrlctl in tho registcar. No 
c*h;ingc' was r11:1~1c~ in tlrrb I~oirrn ofo l~sc~r~v;~ t io~ls  t i l l t i 1  , la~~il. l ;~ry, 1841, wIl(~i1 
"slnlrin~:?' wan nrrljhl i f  111(*(1 ti)r 7 :I. 111. 111 1842 tlrc' n l~mhrr  of c1:lily 01)- 
~ ( ' ~ ~ i l t i O l l ~  W;CR ~ I I ( ' ~ ~ L : I H ( ~ ( I  to fi)~~ I-, : I I I I ~  i hv I I O I I ~ S  TC ( L ~ ' c l  " s l ~ r ~ r i n ( \ , ~  :! 1). III., 
nl~nnrt, :lrr(l !) p. "I. 111 181:; 1,110 11o11l.s wcsrcl c~lri~~rgc*tl to ";L littlcb k~clforo 
~nnrisc*,~~!) a. rn.,:I I). ~n.,;trrtl f) p. m. 

Tlrc, r ~ s l r l t , ~  of th(b o l ) s c~ r~ ;~ l i o r r~  lor I820 ;tnd 1821 wcbrc! ~)~rl)licl~c~tl a t  
tbc ~ l l t l  01' ~ i b ( ' 1 1  .y(lill'. ' ~ ' ~ 1 0 ~ ~ '  Of ~ l i ~ ~ ~ ~ ~ ~ ~ l l ~ ~ l l ~ ~ O ~ ~ ~ ~ l ~ \ ~ ; l ~ ~ O l l ~  h;lW t)t?(lll ptlb- 
l i ~ h ~ d  in a, scbric*s of' :rrmy n~c~lc~o~r)logic.aI rc.gintern, of w11ic.h tlrc first 
v o l ~ ~ m ~ ,  cml)r:lc*ir~g t l ~ o  ych:~~'s I'I.OI~I I822 ti) 182.5, irrc.lt~~ivr~, W:IH isx~it~ct by 
Hargf~on (:c.~~(~r:~l llovrhll i l l  I W i .  '1'11~ ne('or1(1 :lrrd third V O I I I I I I ~ ~ H  of t110 
~ e r i ~ s ,  con~prining, rc*nl~c~c~tivc>ly, the1 )ch;lrs from 18flfi t o  1830, ; l r l t l  from 
1831 to 1841, irlolrrnivc, aclrc. r~rv'l):~l'c(l ; t r l ( l  ~~ i l~ l i s l r r t l ,  tllc fhrrnor in 1840 
ant1 1 1 1 ~  I:rttc~r i r ~  1851. 

With ;I cI~sir'(* to mnkv tllc I:t,l)or.x of 1I1o ~nc*tlic.:~I officscra i n  tlrc fielct of 
mrtc.orology rrrorcb ~lsc~f'irl i r l  c~l~lc-id;rting nr~tl d(1lir1i11g tthcb r(~l:ltiolrs of 
~tmonr)l~c*l*ic. pllcr~ornc~n:~ to tlrc.c.:~~~s;ttio~r :111(1 cl~~vello1)111(~11t of'di~e:tsil, tlle 
LYarg,rr~on (~c~ncr:rl, in 1x40 : I I I I I  1841 ,;rl~plictl to (:or~grc~nsfi~r ;in :~ppropria- 
tion to c~rl:~l)lch l~irr~ to c.utch11t1 t l l c t  nyktc.m :1r1(1 rn:tkc? i t  rnort? complutc. 
With f I141 filrltls :r~)propri;ltr.el fbr tt~c. r)llrr)oP(>, he  WBN en;tf)l~11 tn oqiiip 
;I nrir111)c~ of' statio~rs wit11 I):~rom(*t(~rn :I,II{I romcttlrs imported f 0111 
I ' l ~ ~ n ,  10. r f l I~c l  nyst~.rr~ ~ ~ I I I X  I V C I I ~  b . l a w l L .  
I t  9 cBm )r;~c.ocl fi)llr o1)xc~l~v:1tionx d:lily of' t 1 1 ~  l~:~ronrc~tc~r, at,tac*ht~cl tllor- 
momcntc*r, 1 hc.rrnorr~c~tc~r (tl~~t:rc61rc~tl), c~I(-nrr~c~nn of t hc nky, tlirpotion ;tnd 
forc+c. o f ' t l r ~  wir~tl, :lr~rl tlto clirc,c.tior~ :111c1 ~(~loc- i ty  of't11c~ ( l l o i ~ d ~ .  To t h e ~ o  
wcro ;~tltl(*tl two cl : r  i ly ol)h~r+v;l t i o ~ ~ s  01' t ~vclt 1)1111) tIic~r1rrom(~tOr and 
the rnc;cn~lrc~rrlc~rrt of' 18:lill : l l t t l  HI lO\V.  fIolir1.y O ~ ) ~ ~ ~ r v ; l t i o ~ ~ ~  of the b;brornc:- 
tc'r, thcrmornt~tc.r, c.tc.., wearch ;11so tlirc4c.tc~tl to 1 ~ :  t:rkcl~ for twcnt,y-four 
llollrn ; ~ t  thca e~q~rirto\c*s :111(1 soInti(,(*h. 

'I'hc rcbs~llts of' tl1c1 r~c:w h(*ricw l'rot~~ 18/13 to 1854, irl(~l~lnivc, excvpt, :IS 

fclgardu O~)h('l'~:ltiOll~ Of' t l l ~  ~ ~ ~ l l ' O ~ l l ( ~ t ( ' ~  ;111(1 Il~gl'OlllllfO~, \%'PI'(! ~)llhli~I1('(1 
'l'l~is vol11111(* (aor~l : r i r~~  t 1 1 ~  ; Q V ~ ~ I ' : I ~ ( ~ H  of' tr(*rrrp(br;lt~lro : ~ t  ~~(111  

T I ~ ~ A ~ I I ~ P ,  t ~ I ( J  1111rr11)(br of I ~ I ~ I ~ I S  t lrc* wi11(l )V;LS oI)n(~rv(vl I~lowirrg from t110 
N., NE., cbtc.., :111tl tllcl surrr of' 1i)rc.cl fi-olr~ (1;1(.11 eIirc~c.tio11, tile! avcrclge 
c1e;trnc.s~ of' tllc. ~ l i y ,  the* 111rrr1lrc1r or' tlrir tl:~yn, thcl n11rnl)or of cloitdy 
d:~yx, thtn n1tr111)c~ 01' tlnys wit11 r ;~ i r~ ,  :rrrtl t l ~ r h  11111r11)(1r ot'tlrlyw with snow, 
; l ,  i ~ ; i I l y ,  I I I I ~ I I I ~  of' I I 1 1 t  r r o v  'l'l141 xyntorn of wot- 
111111) obnt~rv;~tior~s I V ; I ~  ~ I i n ~ * o ~ r t i ~ r ~ ~ f v l  i l l  lH40, 11:1vir1g f ' i ~ 1 I ~ ~ 1  to  givo ~ t b t i u -  
f:1c4,0ry rc'slllt~. - 

T11c hours of' t~l)sc~rvntiort wcxrc! :~g;iilr ~ * I I R I I ~ ( : ~  ill 1X55 t,o 7 a. rn., 2, 
;~lrtl !) 1). III . ,  wl~ic~ll Irourn t,lrey \\car(: c.or~ti~lutvl 111) to  Aagunt, 1888. 
Tho 1;tst c*t~:ir~gc$ \S;IH to oirc8 tl:rily o11serv;~tiorr ;It, 6 1). In. 

'1'11(. rclslilts f i r  t l rc l  ~)c~r'iotl 18.55 to IHG!) I\rchrc l~ik1lidlc1tl i l l  ~llhwttcn. 
ti;rlly tllc* n:Lrllcb In;lr l l iclr .  :I% t l r ~  poriotl irrrrnc.tli:stc~ly prec.tuIiiig. Oo~~xoli- 
rlrttrtl t,;~ltlc*u of  ~nc.nr~ hrnporatl~ro ;111(l t~) t , ;~ l  prc.c4pi1:~tion for c1:1(:11 
molrt,lr ; i r ~ ( l  tlrc four se:asorrn, t,ogchtl~cr wit11 tlrc ;1nn11:~1 oxtrurnos of torn- 
pw;i t11rt1, \\ tlltcb ; ~ ( l ( l t~ l  to this vo111nrcl (J85fi-7fi!)), 

o1)sf1r.v:rt8ior~n wcbrcl tnrnc~d over to  tho Smitlt- 
c*rr~l)o(lictl i r ~  tho rcyor,tn of t11:bt il~stitntion, H I I ~  

later t l r ~  e1r1t i1.v n~~r~ios, 1)ol 11 l J l ~ c $  or-igi11;~l r o c ; o ~ ~ ~ l ~  : I I I ( ~  t,llch oflh+v t,rtt~r- 
nc~iptw, c~xtc.r~(lir~,g f'rotr~ :~l~olit ,  18fiO ( ; I I I ~ ~  in H O T I I ~ ~  C;LR(~H ci~rlicr) t~ tlntc*, 
wcnrc? to~.r~c*tl ovc8r. to tlrc~ M'c*:~tl~c~r. Ihrrc:111. 

Next irk poi r ~ t  of ti ~ncb 1 o I ~ ~ q t , i  t 11 to ;I H O ~ I ( ~ ~  of  lr~c?t~~o~~ologic~;il oI)~orv&- 
tionn was blrc? l';rt,c:rtt Ollic.c~, whiolr l)(bg;irr to j ) l~ l~ l i s l~  ~rotcn :111(1 11rerno- 

_C1 
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of t11e operations of the T~ake Hurvsy. 'I'mn&cril)t)s from the origintrln nro 
on fil(: in the Weath(3r I%ute:in. 

The U, 8. (Joant and (:cotlotic. Snrvc*ylrss nlso contrik)utocl to the gen- 
cbral f1111tl of inforrn;~tior~ olr mc~teorologicd topien. Thca rr?811lts of' tlro 
Snrvey7s work will be tbund irr Appendix No. 20, 1tcy)ort of 3876, 
r~Meteorologjca1 lItc~se;rrcl~c~s for the  u8e of tho C:o;rnt l'ilot,;" Apl)er~tlix 
No. lo, Kcport of 1878, " Cyc:lonen, torrr:uloc~n, and w s t ~ r - n p o n t ~ ; "  rind 
Al)l)entlix No. 10, Kepout, of lUHl a 1::krometric: I~ygrornotry :nlci tho 
rc:tl llc:tion of t,hc! b:~rorncbter to HI'll-jI 'V(l~," 1111 by t 1 1 t h  1;1t,c Pro1: Willi;~lll 
1 .  1)r. Wil1i;lrn 11. I);~ll,:rlso of tl~c. U. 8. CJo;~nt :rntl (ic.otlatic: SIISVO~, 
}]as c,oll:~ted ;r11t1 ~)\rl)li,qhetl i l l  tlrc! I';~c:itic: (:o;tnf I'ilot ;dl 111c~tc~orologi(~t11 
obnervtitions of rcvortl for Al;t.crks ; ~ t r ( l  tlto llcr'ing Hes region, to wlrich 
he  11;ix : u l t l~ l  s nnrr11)c.r of c-l~arts nn(l :r tlinc.llnniol~ of the  o1)nervnt ionn. 
This c4011ec.tion e~~rt)r:rc~en t;d)l(ln of ;ltlrro~l)llc.ric' ]~rennllrcb, mcl;ul telnptlr:L- 
tnrc of the :lit-, He:& tcrrrperat~~rt*~,  ;rvert~g(~ l)r(*(sil)it;~tio~~, ;btld ~)rev:~iIir~g 
direction of' the: ~+iitrln, :~ttd 0t1tc1. ~ l ; ~ f i ~ .  

'1'111: stvo~rd g(*n(!r;~l 11(*;~1 U I I I I ) ~ ; L ( T N  ;I!\ O ~ ~ H O I ~ V ; I ~  ionn 111;1,(1c~ by 1)riv;bto 
indivi(lu;lln, ; L I I ( ~  fi)rw:mdc~(I nt orrcb tilnt. or :~rlot lrer to fille Hllliill~Ollil~ll 
Jl~ntitutior~, t l~oxc 1r1;icIo i r ~  clirtv:t c*oiilrc~r;~tic~n \vit11 t , l i ; ~ t ,  itlwtit~lfioa, i t t l t l  
thowcl ~ r l ; ~ i l c ~  b y  Ht:tto ~yntc*l~ln whic.l~ wore I:atorgr;ula;tlly 11Ier~cbc1 in tho 

oral xyntcs~rr of the Srriitlrso~~i;ro 11rntit11t io11. 
Ire St;~tca of New York (.;LII l)ropt*rly 1;ly ol:litn (A)  (~nti~l)li~lrirrfi tf10 

Htste w(*;)thrr stlrvic~~. 111 18% t,11~ ~r~rivc!r*ni ty regt~~ltn of NPW 
York cli~.ecotc.tl t11;lt cbac.Il 01' t,l~ch ;~c;btle~r~ic.n 1111tlcr. tlrr:ir j r ~ r i ~ ( \ i ~ t , i o ~ ~  
nhon1dl)u fllrninhetl wit11 ;L t,\~c~rirromc~t(:r ;i11(1 ;b ~ R ~ I I - ~ : L I I ~ ( * ,  BINI t11:tt the 
tliligclrt rc*polnt of c,t)st~rv;lticrtr.cr ntronlcl I,(* nu c . n ~ c ~ ~ t t i i ~ l  corltlitlon of tlreir 
receil)t, of St:~t(b f11~1tln. lq111vt Irtbr innt ~ I I V ~ I O I I H  l'ro1r1 time to t,i111(> (lir(lct~!(l 
01)aerv:rtion~ of t l ~ o  willti ;\11c\ ;r var.ic~ty of ~~\ inec~l l i i~~c?o~~u 0('4'IIi'PCI\('CR, 

consi(lerd~le :1t,tcritio11 1)eirlg clir.oc.te:cl nfrort ~~lrc~r~ologic.;d f)l1c~tlornc~11:1,. 
The O!JHOI'V:L~~O~IH 1)eg~ll i l l  IXdfj, ;ill(] W I L Y ( '  ('Olltillll~ld 11101'C! O r  ~ C H H  ('0111- 

pletely until 1880. 1)urirrg t , l \ i ~  ~)crioil six ty-t,wo ;L(*;L(I(~III~(~H rtyort ( ~ 1  
obnarvationn, of wllicll tl~rcv. wcbrc: c~o~nl)l(bt(h fijr $1, whole forln, : L I I ~  o t~ ly  
tl~lrec! quite f;riletl tn) r(*c~orul ttrc* prec-ipit;~tiort. In  1849 tllu Ivginlrrt~lro 
malo  an i1j)proj)ri;~tiorr fin the j)urc.t~;~s(: of itnprov(v1 ir~nt~rn~ncntn, in 
order to oonfonn the St;ltc' nyntt?rr~ of t~I~sc~rv;rtior~n wit11 tllr, rrlore c:orrl- 
prebcnnive uyHtr:ln rec.c~nt,ly innfit~rtcvl hy tIt(1, Hlr~it lrnorria~t 111t+.rtitutioll, 
A N I I I : ~ ~  sIltr1 wan >~pprol)ri;~tc~d f ' o ~ n  n1~1iryy of oI)sv~-vt~rs. 'PII(? inntr11- 
ment8 provide(l by thin npl)t-opriatiolr wc~ct, ;I ~ l \o~i r~ t : \ i~ \  \);\t-omctthbr, t l~e r -  
nlomctAbr, rain :ln(l nrrow ~ ; L I I K C ,  \vill(I V;LII (~ ,  ~ L I I C I ,  t,o ;L ft1w nt;~tiolrn, I V O ~  

d rg  bllI1~ t,l~t~mmoa~c~t,t~r~. 'I'llt: ~ y n t e t ~ ~  aanw irrto optlr;~t ion i ~ t  tho 
end of 1850, a11tl thirty-five :~~si l~~~nic: ,q  bcbgnrr t,llt. ot)n(~rvatior~n. Fro111 
the firnt tllc' hilnli(lity o\)n(brvatiol~n w~rc: ;I, fi~iIr~r(?, owi~lg to (~olrf'llnio~~ 
of redtlation t:~t)li:~ ;111(1 Ltrert11orn~t~i(: H(,;~I(*H. 11, 1Hf;j t}10 legiuJ;~t~~rc~ 
h~ilrsl to 111:rkc the HITI:IJ~ ndary :~j)proj)riittio1r, ; L I I ( ~  ~ ~ O I I I  t l~ i l t  ti111(3 t)ll(\ 
uystcbm ri~pidly d(hc,linc:(l, \)ot\l fro111 that, (.;UIH(L nlrd t'rorn the gro:&t 
weigl~t of tltc H m i f  lrsor~i:~rr ol)nc~rv;lt iolw covt:rirrg t h e  narrlc: gro1111t1. 
'I'ht? rO1)Ortfi Of tll~r;l(' O ~ ) H P ~ Y ; ~ ~ ~ ~ ) J I H  WtlI'tL l)llJ)li~tt~b(] jl) t , h ~  AIII)I~;I! P ~ ~ I P O P ~ N  
of I I I 2 I .  111 1 XT)& tl\o ()i)H(bl \i&tioll& fiolll 
to  18.50 wchro c*oli;ltcbtl :r11(1 l ) ~ i i ~ l i ~ I r ~ d ,  ;111(1 ill 1x72 ; I I ~ ) B I L ~ C ( ~  11, ~illlilllf 
colliltion of' tlrch nc*c*orrtl ~ ~ f i t o l r t  of oi~~(~rv:r t io~tu from 1~r)f) to 1Xfj:j. 

I ' C ~ I I I I S ~ ~ V ; L I I ~ ~ L  ~r(l%t l ) ( l ( s ; ~ ~ ~ ~ ( n  ir~t(?rt~nt(d i l l  tI1+1 nt ,~~(ly of ; r t ,~~rospl~(?ri~~ 
] ) ~ ~ . I I ~ I I ~ ~ ~ I I : I .  '1'11c~ lcg i~~i l t  1 1 1 ~ ~  of t\1;1t) st;~t(b, i l l  lX:i7, ; l l ~ ~ ) r o l ~ r i % ~ l @ ~ ~  # t,tlOfl 
to ~ 3 ( [ 1 1 i f )  otre stat iorr i l l  (*;L(*II ( 8 0 ~ ~ ~ ~ t y  it 11 ;I, f ) : ~ r ~ ~ ~ ~ ~ t ( ~ r ,  ttvo t,lt(?rn~ott~t~- 
t ~ r u ,  i ~ t r t l  ;b ri~irl-g;rl~g(~. An JII;III,Y ;bx f sv~~~ t~y- t , \ y ,~  wt;~tio11,4 r.e])ort(d 
undcr thin nyntcr~~, it> I;~psc(l :rn s tlint6nc:b organi%;~tio~i ill lunn than 





570 REPORT OB' THE SRCtZETAItY O F  AGILLCUL'I'URE. 

The enormous ac:cumal;btion of rnetcorologioal rt:cord~ now in t$llo 
Weather Bureau :bfTortln :ul opport~ulity for olimntj:~l :kt1 tl ot,httr e pocinl 
studies a~icI iriveetigatiorie, which el-tonl(l bo ntilixeti to tho gr(:~,tc:et tlctgrco 
possible. Wu llsvc rlow tho obscrv:btione fix tho t,worlty genre (luring 
which tho meteorologictbl work was ilt the? clr:ir.g(Sc! of t l ~ :  Sign:tl Sorvicac: 
;tad also tl-loecfor mtbny yewre baforo, wl~er~ in t:lt:l,rge of tlrt. W n t i  t k~xorria~~ 
Is~fititutiori. I propose to ntilixe t,lrrt:ec: ( l t ~ h  hy xp~(:i;bl e t u t l i ~ ~  1)y t 1 1 ~  
proper offioors of' the Bnrc;tu. Severi~l utu(li(:s of this eort :&re ttow 
under way ant1 others are being orgm~ixod. Ihlt T I.)c!lieve that, wt? sl~onltl 
purme no exclusive policy in the trclstmont of our rc:cortlu. Tlltty ello~rltl 
be thrown open to ad1 R t ~ i l ~ 1 l t ~ ~  of ~neteorology who :ire (:o~r~l)t~t(!nt to 
u ~ e  them, subject only to snch reetriotions :IS will l,rr!ecrvo them from 
in-jury.. I rocommenil that meteorologists be ir~vit,eil t,o rni~kc'i ase of 
them In the B~xrcan. 8p:bce can he follntl for t~ lirn~tetl nnmbrr of nnoll 
etudents and the nccer;rrcery gaid:~rice :rntl oversight given t11c:m. 

A brief ~tsttornent of the record8 errl1)raced in the files of tlio Wcatlier 
Bureau follows : 

(1) The recortls of Weather-Enroan station8 whic1.l have boou i ~ t  o;~cr:~tion ni~roo 
November, 3870. Ofsnch etatiorrs, 373 havo been in operation :ht onct tirue orrsriotllor. 
Main depentlenco is of course ~ I : ~ c o t l ~ ~ p o r ~  these ohservrrtions. 

(2) The records of' tho ~eciicir1 Department of +.he Arm?: from 1860 to rlatc,, sutl 
the reports of voli~ntarg coiiperating obeervorlr fro111 I)+:oorr~bcr, 1873, to cl:~to. 

3) AH a apecia1 depo~it ,  the rt:oordn collertocl by tho 8rrlith~onian I l ls t i t~~t ion f'roirt 
1847 to 1878. T h i ~  oollet*tion embra< a 6 'H origin:)l r~gintors or lnont,lllg v:ilnctn of torn- 
peratore lincl precipitation soonrecl throiiglt tlie coiil~oration of tho I Jnitccl Hl,:~t,t'~ L,nke 
&zrvey, ~ ~ n d n r  tho EJnginoor CO~J)U, IJ. 8. Army; t110 IJ. MI Co:bst Hurvey, t111cl13r i11t~ 
Tresailry 1)epartment; tlie comp~lat ion~ of Dr. l!'. 13. lioligh from obsvrvatio~rrr mihdo 
l~ndcrtliodirectio~rofthcrogentsoftho llriivercti ty oCtl~oStr~tcof'Kew York, thn rcsoorarr 
nletle in I'er~n~ylvania 1111tlor the tlireotion of tlio Vrnnkl i~~  T~rnt~itnto, o f  L'hilr~iloly~ltia, 
the transactions of varions ~ocietios mtl poriotfical l)~iblic::htio~~~. 

(4) Abstracts of monthly registera forw:brclocl by tlirectors of Hteto worlthor servieos 
and meteorological aocietie~. 

( 5 )  Abatrgbct~ of r c p o r t ~  1n1b11e by tllo Contri~d :LIII~ rY~)iit~l~~)r~t I':~cifi~ railway a g e ~ t t ~ ~ .  
(6) Records of ol~wervationn a t   station^ of tho Canictliatt motoorological servico, 

furrtishetl through the. ~0 l l r t~Hy of the (~irof'tor. 
(7) Copiea of many private series of O ~ H ~ ~ V ~ ~ ~ O I I H ,  the originals renleiriilrg in the 

ouetc~dy of the owners. 

The cor~lition of tlio recordrr, with refercmce to tho faclility wit,lr w1ric.h 
the ctats conti~irred therein oar1 be @upplied to the public:, will he con- 
sidered below. 

The dift'oront olernento, as ton~l)cratur'(!, pre(:ij)it:btiori, e t ~ . ,  will bu 
taken 11p ~epari~t~l!ly. The word lLcompilotl,v ae irsotl throiiglloirt t l~ie 
report, 11 we a cortairi roetsiotod w11d defiriitc 1r1c;bl ling, to wit,, t11;~t t l ~ c  

under consideration-ae, for ex:tmple, montlrly ;bver:lgcs of tamper- 
at,tarehave beer1 :ik)ntracktl from tho  origi~l:~l rr!portn, r~ntorc~cl 11])011 
s~jl,eoiaIly prepared forms, lravi~lg, as a r ~ ~ l c ,  the rnontls of the ye;br run- 
nir1.q Ilorizonttllly :LC~ORR the top of the I ) ; L ~ O  ; L I I ~  tjb3 Jx:tlPH in ib per- 
perwlicn1:~r line on tho loft;-11;bntl nlirrgirt. Tho Hums arid ~ ~ I ( ~ Z / I I H  are ~ ( : I I -  
erally, but not slwz~ys, con~pntctl :rrltl orlterotl a t  thn 1)ottorn of the p:~gt$. 

It ehonld :r,l~o be re1nerr1herc1cl t,I~:tt wlrerl ~11 ;~r t~e  ;&re rn(vlt,ioxi(:(l 1,110 
editiori i~lilrlited, u~llcsx otjherwiee ekbtetl. Uol)ios, how eve^^, c::brl elw;r,ye 
be consultetl :bt tile office of tllc (:fric!f of tllu Wc?i~,tl~or 31ure:bn or n t  
H ~ B ~ ~ O ~ I H  of t11o Burr!an out~nirlo of W;tslli~~gtn)n. Tho r t l i t io~~ of t,llo 
Montltly We;c,tlter Roview is lirnitctl; bnt few oopit,e can 1)o eecilred, 
unless epeoid srr;bngoments ar'o ~r~nclt: bcforcSc!h:l,r~tl, 

Art '~irldcx of Moteorologicnl 0l)sctr~v;~tione in t11e Uuitod LJt8,tesfl 
bas beer1 prey:~rod, aud will shortly bu suut to the prinoipal 8titious. 
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This iudex will afford persons illquirillg after climt~tologicnl data an 
idoa as to the number ail2 character of records ~nade in tlie several see- 
tions of the country. 

More nttcntion I I ~ R  been given to colnpiling tamportitnre and pre- 
cipit:~tion t1:tt:h t,11>%11 to a11 of tile 0t11or ele~nellts ~:ollll)inocl, sint:o the 
tc?tnper:tturc. nntl rainfib11 of a l>l:w,ls,u :we the two clinlatic features which 
nlost forcibly i mpross t l~et~lselve~ on the :tven~gu al:bn, and,. nlortwver, 
i t  is with these two cle~nents that tho m:+jorit>y of invest~gatious a8 
rogartls tlle rolat~ons bt3twco1~ wo:rthor and crop protluction must tloal. 

1)ftil.y waltbcs.--.'rhc tloily extrernes of tomj)or:ttu190 from self-usgistor- 
in  y tllerlnolzlotorn for 145 Wet~tEler 13nroaa statJio~is froin ,Iuuo, 1872, or 
the c~stablishlnent of the ststion when opened subsoql~ollt to the rbbove- 
n ~ ~ o c d  h t e ,  to December, 18'30, c:ul be supplied with rentlinrss. A 
~ c t  of 011:brts has bcen pre,parcd, sllowiug for ui~olr iicc:itto of tho gear 
(tllroe dect~tlos to fh 111011th) the Iliglie8t 811d lowest tnnq)craf~uro rc;tcllucl 
thcrcitl fro111 tllo bcgi~rning of tho record to Jnno, 1801. 

Daily readings at the se?~ernl hours qf obsernntion.-Them l~ava not 
bccrl colllpilchc~, bat mnst be sollgllt for ill tlm origitl;11 reports, 

'lle?rb~)c~(rlure ccvcrlcges, d(~il?y.--1)nily ;tvsrsges for :e fiftocll-yonr 1)oriod 
ei~tlirlg wit11 1885 11:~ve b~(v1 t:o1111)iletl fi)r Weibther Nurc!:~u t;titt,iol~s only. 

?'cl~npcratzcrc a?rcl).ages, .jiuc-day periods.-St>ops I1:lvo been tnken to 
have couipilcd nt stntio~ls of tllo W11;tthor 13urcnn mtd a t  tho oontral 
ofiice normntl te~nl~cvnturns fbr five-(lily periods nftor the iriter~lntioilal 
plan. I t  is hopctl to llitve tllese il:~t~;h co111l)leted by July 1, 1802. 

Temnpcmture overages, ten-(lay periods.-Avclrageli for ten-cl:hy periods 
a t  tho llours of 8 ti. m. ailti 8 p. m., sovcnty-fifth inoritliali tilnc, hnve 
l)c?c~~i conlpilctl, ant1 two used c:lliatly :~s  ;tajunctu to tho work of tho fore- 
C n ~ t  room. Oharts ha,vu also bean prept~red. 

Te?nperatzcre avera!ycs, monthly.-if on t11l y averages of te1111)era tnre for 
a1)ont 5,200 statiorts in tho 1J11itetl States ~mcl. 300 in tho Il)oininion of 
C:brlatla, linve been conlpiletl in one or more ~volumclis for t?;~#ch 8tih.lCo or 
'I'erritory. Tllcso cI;~,tt;~ o:~n be f1~rllis11od quit(? routlily, tllc only htbor 
rrqiiired boiag the ~iinple col~yiag, wl~i(:ll, for iL  t,\vei~ty-yc~nr record, will 
not t:~ko inore than twont,y-y-livu nlirnites, Tlro lcllgtll of roc:ord varies 
from a single 11101ttll to 01re I I I X I L ~ ~ ~ O ~  all(1 twenty-five ye:vs. 'rllt> aver- 
agc: Ic,ngt,ll of' record will ~>rob;i,\)l;y not excc~tl five yo:lrN. Por the 
lltforination of thoso ~visl1ing to lcc~ep i~rfonnotl :/N to tlre tonlpersture 
conditions wl~icll obtai11 in difirer~t, portions of tllc conntry from lnol~tll 
110 moutl~, i t  intry be statttfltl tlint tlrci Montllly Wcntller ltcvjew conteins, 
in atltlitioll to tire cltasts lt;unetl bolow, t:~l)ulr~tc.tl (lata of tllo average 
tllo i~iglre~t~,  anti tlie lo>yo~t tolol,ar;~,t~ln, fi>r tile sa)atll for about 2,006 
St:ttitmn. Ullflrt,~ of lri~lltllly :b11(1 ~ I ~ I I I I : L ~  lrrean t~lrlper~ttlre3 arc 
~)nblislrt!rl in tllo Montllly We:ltllpr ]ir?view. Tlio :innnal report of the 
C)llicf of tho Wo.tt,hrr lhlr(!;La \\rill ;~,l,qo con t;td 11, it i~ expcoted, t:d)lcs 
of niontl~ly mc:inn naltl oxtrt?lilos of t,~\~l~l,(~l~atiirnx, :\lit1 t,lio :knnunl ribngo. 

M~ntWl?l meone of ntaxilnum and wbinintutrr, temyernture.-l'l1t'~t3 dub 
lra,vs becm coml>iled for :lrt elovel~-yc:v period, I)egiuuil~g with lSsO, tmd 
c:lrl be filrni~l~c'd rcndily. 

Tllo di1'lt!rc!11cu bet,woou the rrie:bll ~n:~silnrnn mrtl ~rienn ~ninimum for 
airy mon 611 givos wll;t,t i,q 1~11owu RH tlke 1118:~11 daily ribnge. Tlleso d:tk 
1l.a;va been t:oml)ilcd for a ptlrio(1 of twulve yorrrs for the prilloipal 
Wc:ttllor Blve:n~ sttitionx. 

&tre&be$ of' tet~zperutu~e, monthly.-Tlle montllly extremos f01' 374 
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stations of the Weather Rurc?au, inclncling the stations not now in 
operation, 1iove l ) a e ~ ~  compih?d, tint1 can 1)o fi~rlrislrc~d 1~o:uliIy. 

Temperatura wc~riabilit$.-The telnl)crat~~re vt~rii~bility, 01,t;dntv.l by 
noting the changon in moan tempc:raturu which tako p1;~ce from one (ley 
to allother without regard to the course of the ttvr~peribture, wlit:ther 
rising or fi~lling, lins bcerr coml~il(.il for a period of at~out tcrl yenrw a t  
the prinoipal Weatllor Rurc:~u sta,tions, :tnd (:at1 bo rcbsclily fur~rislrtrcl. 
Tikese datib are of vdue to p1rgsioi:~lln ant1 otlter~ who tlt?si ~*t! to k1to\v 
the clegree of' cqnrtbility of ternpcraturc? expi~rienoed in vi~rions y,ortions 
of the United Btatk2a. In  :~dditiort to the foregoiltg-nsmotl rocorils of' 
temperature, r~ote ~hould be maclo of tho aut,omatia rerordrJ whioh h:bve 
beon acctzmnlating frorrl 23 stations sincc dnnt:, 1883; tstltli tionnl spa. 
tions have beer1 fun~ishcd self-reoording tllormogr;~plts ninac tllat cct:~te. 
The number now having sucl~ instrnmrnts is 73. %he data of Iiourly 
temperature thus 1)ecoming avaiila1)la will soon hg? of ~uflic:irwt valnt: to 
warrant an examination, more ill clct;l,il ~ , ~ I : L I I  ha8 beer1 lrossihle 11c~rc:to- 
fore, of the irlteresti~tg fo:~tur(~s (:on 11o~tod wit,li the tl;ail,y irrar.olr of' tcln- 
~)ernt,lzre. l'lrct rcsrlltu tlirrs f i h ~  aocornplishotl rurtlrr this 11c:ltl will be 
found in tlir? pl~bliuation c?ntitlctl LLMeajri 'I1empcrat1rtrc~ alid 'l1l.reir (:or- 
rections," by Alex~crrder McAdic, A. M. 

As in teruperature, th(: oornpilat,iona of predpitr&ion tiat% einl,r:lco 
tlle recortls of a large number of statioltn, i~lcli~(ling obscrv:~tior~~ from 
$110 earliest ~ imcs  to the prc:~t?rrt (lay. Tho nu~rrl)rr of st:btionu for 
which n recortl of precipitat,ioii lras l ~ t ~ t ~ n  c:ompilc.tl ia thbout 5,500 in tllu 
Unikd States and 360 in the IJolrtirrion of O&~ri~tla. 

J>ail?y anzountx.-The daily yrecipit,:rtion a t  145 st:rtiorr~ of t,ltt? Weather 
Eureiu, from t,hu begirzriirlg of the recortls in 1870 t,o clnl;(:,bss 1)ee~l colu- 
piled on wpeci:illg propsrcd shoef 8. 7'11(: tinily 1)reril)itatiorr ;et ;111out 300 
special rainf.d;lll and vo1nntar.y statinuu fitr imc:gulsr porioil~ 11:~s also 
been eornl)ili~tl. 

Nonthly totulv nnd a~~cr;cl/~,~.-Tlro mo~~tb ly  tot,Js of ~)recipi totlion for 
the wllole numnber of shbtions for wlticll rocortls 11t~vc: I)c!cn r r ~ ; ~ c l t &  (5,850) 
I-lave been compiled and eizteroil in ~pecially prt!lr:rred volt~u~c~s, onct or 
more volurnes to each 8tate or T(!rritory. Tllo ~~~ont l r ly  tot:~ds fbr m y  
station or numbsr of station8 o:ir~ be filrttisl~(~i1 wit11 I ) u t  litkle I~,l~;t,or; 
not more than thirty minutes will 1)c ~*tquiretl to copy a twr!nty-yew 
record. 

The greatest arid least rnorltlily fr~lls for Wi~atber I!rvii;~n rJt:~t,ion~ 
can also bo supplied quite rettdily. C1.r:~rtn :~ntl t,:d~ul:atr.tl d : ~ t : ~  of 
monthly ant1 arlnual precipitation for :hl)ont 2,0110 ntatiorrn will bc? fourltl 
in the current issues of the Moutlrly We:~tIrcr ICoviow, 

Normal rainfall iif t 7~e  IJnited rStatsx.-Tlrc! norrrrsl rni~rfidl of tlls 
United Lqt:tte~, as B ~ O W Z )  by dglitl(?(~rr y€?ar~' oI)s~:rv~tiorls, 11iilI l)(? f'o~i~id 
in  a s~)t?(>i:~I ~)~~blic:htior~, entitl(~i1 l L  Oh;trt,s sltowing &It(? Moltt111y Nol.n)ttl 
Eainfi~Il of tho ITuited Statc~,"(it~. 'l'llis ~)l l l~li(!~tiol~ oont,:tin~ tlre Iiuluer- 
icaI vz~lues :tt~d cl~arts  for oach month of thr, yo;r,r. 

EJ1.icec~aive precipitatio~z.-The numbor of rainf:i~lls of' 10  inclltls antl over 
per rnontlr, anil tlltr rnlrnl)t*r of oct:ilrr.c>nc.cls of' 2.50 irtt~llc~s in twctuty-fbar 
bouro, or of 1 itloll in an I~onr, frolrr i l yu  rcoonls 1,cgiunirig i l l  1 X i O  ~ a l t l  
extontlirlg to date, Carl 1)o ~ilpplicd for W ~ : ~ t l ~ t ? r  12111~(~:~11 st:it,ioirs o~lly. 
A~~tornetic remrtla of r:~i~ifihII begi~11 ill Aliril, 1 HX!), at  t i  st,atiolt~ ; tlre 
nurflber of' RIICII s t ,~t , io~~n now rel)ol-t,ir~g i8 34. 'Flit: tltrtxt of t:xt:e,rniv~ pitin- 
f&llw afforded by these irtrJtrurnc*ntn, ant1 :il%o given in ib crrtl:iin clagl'oe 
by the eye re~ords  of begiwring and ending of l~rocipik~tiot~ which 



ha,ve beon niei~~tirinoct ih t  ;%I1 Weethor Burulh11 st:ttioll~ froln Novetlrber, 
1870, to di~ta, ibro vr~luirlrle, es1)ncirtlly $0 ongiltuertl ohil,rg:.c?tl with the 
construc.;tion of ~ower8, rescl*voir,q for iririgntiog purposw, ek:. 1)i&L? of 
esc~ssive prsoipitation hnve bceu r~pplicil to n ~l~nnbur  of el~gineorlng 
problems clt~riug tlro p ~ s t  few n1oltt11r;l. Applic~il,tios ti.orn iruiuiciplc'l 
autllorities for informatior r :l,a t,o kinti iilrtl cost of i~~~tolnntio ga).tiWes 
show that the importxrnco of tho ~nl?ject is bcilrg rrulizetl by oities 
entoring iq)ol~ tllo ool~xtr~~ction of c??ctt:nsivo \virtc~r works. 

Kai~zy (7ay~, n?tntlrer (6-Tlro nn~\\l)ue of tla,yn on whic.11 0.01 inch or 
rnoro of ~)recil)it:~tiori h:~s ocourrc?tl t lu r i~~g  encll 1no11Cl1 01' t,l~u ycihr f ~ l l ~  
the estft&bliahnkc,nt of tho st;t,tiot~s ttr (kite 11;~s I)c~t~n oo~nl)ilt?cl, ;l,nd cnu bo 
sup1)lied for Weather B I I ~ ~ I ~ I I  st,:htio~l a qui to readily. 'l'llo xueibn :r111111thl 
devittion or vari~bbility of prociyit-rttion :LH 0~1~reasecl by t110 1)er(~ont,ttgt3 
which the anuunl oxcosa or deficicnq bc~t~r8 to tho nonnal has not been 
deduced, neither has the dinrnal periodicity bee11 cnlt!ltlntud, oxc:eptfor 
e few ~trttions. (Jharts showing tho probt~bility of r:~ia for oa,ch month 
of the year lirbve beon praparecl, 

The records of sn~tvfir~ll are not as c:olnplettc? rhs ~niglr'ht I)(% wisl~cbd. Tlta 
tohd dq~ t l l  in juclles for c:~dr rrrolltl~ of tlrc aoiison is givc.11 a t  t,ho ~n:l;jola- 
ity of Woather i:urclan ~t~rti0118 for 1 SS4-'S,? :lnd i l t  id1  st,;^ tiolla tlr(hr(h- 
after. C11:~uta of tleptll of snow 011 tl1(! gront~cl : ~ t  t l ~ c ?  olrd of' 1,lte lnontl~ 
hitve :~pl)a:trad in tllc Mont,l~ly Wo:~t~l~(+r ILt!vi(\w rog111:~rly H~I I ( :O  N ~ V O I I I .  
ber, 1888, 1):btn of illonthly stro\vMl I~i~vo 11ot I~cun co1l:r'ttrd wo irs t,o be 
reldily supplied to inquirora, t~,lt\~ongh tho tn~mboe of recjnoxts for stxoli 
data h e v ~  increased of lato yunra, Tlra ~~~ni~r i f i rc t r~r~rs  of rni)bor goocis, 
Q8peci:hlly foot woair, art?  nuc call i~,tc?r.ostc!d in s~o\~f i t l l  stt~tisties, iutts- 
milch as it appo:ars that, t,lrllo c1uln:urtl fbr rubl)clr ovorshoos, boots, :brr i i  
the lilre is regnlated I)g tho clt~:l,ntity and pruv;~,l(l~tuo of H I ~ o \ v ~ ~ L I I .  

Obsorvaitions of %twosplroric: pressnro 1 1 t ~ u  b c ~ n  alitdo nt r~boat 900 
statioan in $110 Uiritc~t Sti~tcs. 0 1 '  t,hi,q Iitr~(? 1111lnl)~~r h t  c O ~ I I J ) U T : & ~ ~ \ . ~ ~ ~  

few sbtiona outside of UIOSO ~~l:~iilt,n,ined b y  tho Wc:~,lI~tjr lillroeu htzv~ 
given records which can I)o ~tlilii.;otl i l l  a c401npi~,rativt! ,utn(ly of storlll 
movement. O\virlg to tho fi~ot tltat th(\ gro:~tor portiou of tAro obswvn- 
tionw were puroly volunt,i~ry, rrnd t,hat, frtxlnc~ntly no ;~c:ourr~t~c. cloter1nin:b- 
tion of tho 01ov;~tioti of tho ,qttltions could IN! I~t~il ,  t,hrrc3 llw beon little 
mliforinity in the ~n:rttor of rc~duotiona. Solno oI)sor\rtrtions IIYLVO not 
been reduced to 3130 I?., at~il i l l  tile grotst mi~~joritg of ruses no colaroc- 
t ioll~ to roduco to ma, level huvo bc~un nl)l)lirtl. Tho record of yrossura 
obaervatiorl~ :tt ~tt~t,ionrr of t,lle Waistllrr I$lilbcrn~t prior to IS'i;+ is 110t 
anti~filctory, owing tfo a nnnrl)er of c.r~nsaa. 

I-lowly rt1nr6ings.-tlo~~rly Eye rc'nc1i11.g~ II:LV~ bon1lnl:~ilo for wry  ~I tor t  
pclriods :tt, the ~nonntn~il~ Htibtti~ll~ of Mollt~t W;~~l~i~lg:'toil, N. Il., MOIIII~  
Mitc.11011, N. CJ., nti(1 I'iIie'w i'cieli, (1010. TIr~ric+ Ir:b\ro bnt\l~ pri~lt~chd in 
the n,nltunl rit1)o~ts tbnd u])rl:i:il p1ll)lit:thtioll~ of tlro Hign:ll HOI'V~CB. 
Hourly ret~di~lga wora also lnittlt~ at utul~bor of Wo;~ther Burentk 
Rtetious, dtlring tlui d;~y ho11rs orlly, fiw .tlu%c.o nronths ill ISfiS, itnd n'lso 
for u, yctar ((twenty-fbi~r lrorlrly 1'0,~11ilt~s) i i t  Wirl.illington, 1). 11. AlllO- 
lnZ%ti;ic: Ilo11rly records a,ro now h,.irrg nri~tlo ;btt  lik'by at8;btiOll~ of' t1l0 W ~ i b t J l l ~ ~  
Bureau. Srrcll reoortis rnc3r.e i)rgrtu a,t ilva utatiolra in  Ontober, 18SX. 
The obsorv:ttious fornlcrly made by tho Sig~tcbl tJur\.iuu ir~dl~tlc roudiug,ra 
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of the baromethr seven times daily. The  data have not,, howevar, been 
compiled. 

Bighest m d  lowest ba~ometer during the month-The higltcst and 
lowest barometer for each month of the year for a period of nine years 
(1880-'88), reduced to 320 F. and to sea level, have been compiled nntl 
entered in specially prepared books. Charts of normal montl~ly prt?s. 
Hure (reduced) at 8 a. In. arlil 8 p. m,, seventy-flft,lr mericliat,rr ti~ncs, Ir:w,vo 
been prepared for use of the offici J s  of the Wcatlter J5uren;il. T11t.y 
can be eonf+ulted, when reproduced, a t  tlre office of the Ultic?f of the 
Wea,t,ber Bureaxt in Wa&Ikington %nil a t  Wr?ibtE!er BlIrotb~r atationn. 

Average month29 preusure (at 7 cc. m., 3, aad 20 p. m.), WasWingtor~ mearz 
time.-The average monthly values retluc:e(l to 380, but not to xee lpvol, 
for the hours a t  which observations were tt:legraphecl to W:~shington 
from 1873 to 1887 lrave heen compiled arril call be supplied rc+mlily. 
Monthly averfiges for oar:h month of t11o period 1873-'87 lrt~vtt not  bethn 
calculated. Bteps have been taken to not:ure a ooutinuoun rcxoortl of 
the average ~noritllly presxure a t  each  tati ion of tht? We'r~tIrcr I:nrea~t 
from the ol~ening theroof to Jaml:lry, 1890; rtll prennuros to 1)c retlncte(1 
to tho datum ~ ~ o i u t  in use on tha6 date, The numoric:kl v:kl~lc?s o f  
monthly and annual pressure (ac:tuu;l sllil rcdnocd) art3 j)111)1 i d 1  eil in illo 
Montltly Weatl~er Beview, a clrart of reduced presxnre :~~lryreering in 
each jnsne. For the daily pressure one must look to the ilaily u~oet~lrcr 
nap. T l ~ e  phenornerron of diurnal variation of prc?ssure 11:~s f)i'crt 
inve5tigatecl to Rome extont witlr the data avsilablc. Curves of' tiaily 
fluotnations have been drawn fbr a number of ntu,t,ions, 1)nt i t  hi~a not 
yet been found advissble to reproduce thorn. The r e s ~ l l t ~  ot' tlte work 
tllus far acoornpli%h,~lecl will be found in the publication a 1)inrnd Iohlctu- 
tttiorr~ of Atmospheric Yressilre a t  twenty-nine eeleotc?d st:ations in 
the United States." 

WIND. 

The files of the Weather Burcall cont:~in observations of tho wind at  
over 2,000 stations, AB in otlrcr clc?rnt:ntn, rt kbck of uuilhrrrrity i l l  tlre 
hours of o1,sorvations at, vctry ~nftng of tlm volunhbry ~tations is notic:o. 
alrle. Generally tri-daily obnervations :tt 7 :I, m., 2, flrttl !I 1). 111, wc!rs 
made. The Medics1 Ilep:brtmt!nt of the Army noted Lho dirc?r:tion of tlre 
wind three and for qiiito n, period 8ix timen rtaily, Tlta rennlt~ of tllt?so 
obwrvations from 1821 tcl 1860 are available in  t l ~ e  p~rl;)linl~c~tl reyrortjw of 
the Department, as before noted; the origilral recortls from 181i0 to (Into 
are in the possession of the Weather Bureau, but ao compilation of the 
datw Itas been ~nade. 

The r e w l t ~  of the voluntary ~ystem of observatiou8 up to a~~rl-inclt~il- 
ing  180!# are irroluded in Prof'. UoAin7x con~pilatiorr, "Wi~~r l s  of' the 
(3iol)e:' 

Tlte followir~g conipilatior~n of' wirlcl data (dircctiort) for Weatllar 
Bur(?au stations have bec!n maclc, ant1 are in converlittnt fi)r~n to bs 
readily supplied to the pulr)lic. 

Nurnbt+r of timeo observed blowing from the N., NIL etc., as noted 
~t the tri-daily telegroplrir; se r i e~  of ol~servntirni8 for sad1 rnostl~ of t,lw 
year from 1871 to 1888 a 1 ~ 1  the prevtkili~~g tlireation an d(*tliioed from 
Mte data so recorded. hhe direction of the wi~rcl ns give11 by tiutomnt,ic 
reoorde kas beer1 eornpile(1 for a Sew stlttiorrs l~avirrg anton~tktic rac:ord. 
irig instruments. The rer;n~lt,s, however, nre not svailnble for clirrtribu- 
tion. Automat%c records of the direction of tlto wind nrs now hdtig 
received from 63 ~ t a t i t m ~ .  

Tho Monthly Weather Itovicw coiitains chartw anil tabnlnted data 



showing the prevailing direction of the mind for oaoh month of the 
year. 

A speci;~l series of c%l~nrts h ~ v e  been prapnroci for use of the o~oiw.ls 
of the Wuetller Bixroau, ahowing tho prevltilir~g direotio~~ of the wtntl n t  
the morning and ovening 11ont-s of crbsc!rvrbt,io~k a t  the priuc!il)&1 poillts 
of observatior~ oilst of tilt? llooky Monntibi~rs. Tlltlse oharts insy be 
crnlnil toil a t  tlru cca t ~ : ~ l  ottioe io W I L H ~ I ~  I I ~ ~ ~ I I  (111(1 a t  ~tltt~ions of the 
Wenthcr I$ uroau. 

WIND VRLOCITY. 

Tile oo~~tinnons reaorde of wi~lcl vr1oi:ity in  the tllra of tho' Wcnthw 
Blrrc?nn are ~ i t l l o ~ t  ~,ttrdlel sw r(?g:rrds 11u1n1)er of rc?oords or cout,inuit~r. 
The records :LC the olelor 8t;ltiOtl~ 1)t'rg:':ltl ill 1872 ant1 are conti~ruotia to 
dnto. 

Avertrge hourly vc1ocity.-Avc?mgo lro~.~rly velocities for nbont 65 rep- 
I'eRelrtnti~o ~ t g ~ t i ~ l l ~  ll;tvt, 1)0(&11 ~;bl(?i~Iatt+il ti)r e:tc:l~ lnolltll of tlN3 ytjtir, 
and ])uMi~lillo(l rbs Appollrlix No. 14 to t,11(% Aann:ll 1ttqn)rt of the C)lli@f 
gignth1 Ofiicor fi)r 1S$)0. Tllosc! (lrtt,n cren bo sa))plit~tl to the pnl)li(? yliite 
rcrnrli ly. 

l'otwl naofithly fuilzd tmtwl.-Tl~o lnontbly winti tm,vel, 1871 to IHSS, 
for a11 WeatJllsr Buro:lu st,;~t,ionrJ 11ils bot+ti oonrl)ilecl in slbscirilly yro- 
1):lred ~ o l i l ~ n e ~  for rc?rbdy reti~rerroo. 

Macimum velocity cfl,tttindfi,r euch mo?bth.--1'110 mttximtxal volocity of 
wind tlurillg e;tull lnorltll ( ~ f  tlre pciriod LX71-'88 11fir~ ~ I ~ I R O  burs11 coIIl- 

Piled ns above, Bpocial (;lrkirte wllo~irlg ILV(ITIL~B /bnuvly vtllO(!itJ' of 
!llewil~d for t,l~e hmlrs clldillg I L ~  X ti.  111. tb11(1 A 1). UI., ~evt~iity-fift~'1;11 111erii1- 
"TI time, respectively, a,nd the ttvurtqe highest, n~itl ]OWC+H~ lronrly v@- 
l ~ c i t ~ ~  durilig tile &by f i r  oeoll moiitl~ of t,llo ymr, hnvo been preprtrod 
for URe of oftjcials of tlre Rurc?au. 

ObaometjonR of the wet n;llci tZry tllem)o~noters llnlve been mn!l@ w~t 
abollt 760 stations in t,],~ Unitcttl Strbt8s. It i~ dolll)tfili, I I O \ V ( ~ V P ~ ,  l f  t l l ~  
majority of ench o1)sorvatioua will ndfortl nt b c ~ t  morc3 tllfill a (:lose 
R;l)proxirnntion to aotllrtl (~~)ll(~it,ioli~. 'rl~t? New York ~cffbtlc~l~y sy~t~?ni ,  
after thirty-live ;yerhrs7 experittlloo, noc:ou~l)linltc~l bnt little. Tho Medical 
?@p%rtnlent, sftor t,welve yelbrs7 ol,~c?rv;itions, replnced tlrs it~strurn@u~s 

us6 duritlg thnt peyiotl .tvith otl~t?rs w1ricalr i t  tV:bs e~p~ctk?tl  ~ ~ l l l d  
Ylal(l batter rssults. gyho exalilina,t,ion of hygrolnotril: obsc~rvations 
made under the voltlnt,nry ~ystern, so fnr ns it, lrus gone, ulrllows the 
FBf3ult8 to be mrsrltisfkotory, ns tz rulc!. 

'Ehi~ 58 regretted, ina,sln uch a8 gevaral vsry importnn t irlqllirias have 
within the past year or 80 1)01!11 set 011 fi)ot ~O~p<!t ing tlho relntivo dry- 
"eR8 of R ( ~ v o T & ~  portious of the conntry. 

The hygrornetrio obsctrvk%tions of the Wo;tt,l~c!r B~tronu wore fir tb lollg 
Period made in wintlnw (txnve~ltilate(l) ~l~($lt,c~rs. Tlla l)re~t311t for111 of 
~ l t ~ l t e ~ ,  adopted irj 1885, togetlk~r with tlro apl)srt~tns tirr whirling tlto 
tll~rmo~net@rs, yic!lde quite t~conrctto rewults. 

~filu08 of relritive hnmiditg tled~ic?etl f ion~ tlit3 ~ r e ~ e n t  s@ritW of 
Ob8crvntions (8  a. m. m ~ d  8 p. m.) nro *lot xtrictlg oornpi~mble with the 
?salt@ derived from tri.dnily obscrutbtions, one of wldal~ wnn taken dur- 
l"6" heated portio~i of the (lay. 

MontWlg averugo~.-Mollt,1-11y nvorrlges of rc?lcctivn lrumi(lity for onuh 
month anel rill years from 1871 to 1888 hnvc? beutt cronryilctl tuld v&ll be 
W W e d  quite readily. No tlrrily vlllltrs I ~ ~ V O  he011 ~xlllt~ted, The 
& h o l ~ t o  humidity llnr not btau o~laolated e v e q t  L r  onu year (1883). 
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A record of  the tlct\\--1)oi11t llss 1)t:r~t nl:~tle ' a t  the Weatl~er B~lrenu 
sttttiorls ~ i n c c ~  duly, 1881. Monthly :tvertigcN are of r(~co~ii  arid in con. 
veriieut fort11 Ltr reCt:rrtrcc. 

Record of tho :~lnonr~t, kintl, : L I I ~  (Lir(~ct,ion of OIOII(IH for III)W:LI'~S of 
300 stations of the W~;rtlter. l:~trt~;ii~ :~ru on file in tllr* origi~~ril 1n:n111- 
script rc?ports. No c:oi~rl~il:ttions have 1)eelr 1nad6l exc.el)t :is to ;trnount. 
Y'he average !c:?no?&fl%/?y cloudin~xe, o11 :% ~ ( ' i j I ( ~  of 0-10  (1 t~tt'rtllil~(~d fro111 t l~rcc~ 
eye observations per day f'rorrl 1871 to tJi~ly, IH& tlrc*~-c~wlter ikom fro- 
ryucar~t ~)erson:jl o b ~ ~ r v ~ l i o l ~ x  clilring tlln tlr~y for tho ~r~qjollty of ~t:~t,iorrs, 
has been colnj)ilcil. Twclvc? mon ttlly olrtu-ts hreve I)cc~r~ prt1pt~rcbtl. 

Anto~n:btic: nii~tshine l.ecacdxlor.s hirvc I)clr.lr ill o~)(~r':~tiol~ : ~ t  :!bout t w e l v ~  
~ta t io~ln  si~rcc! tile early l):irt, of 1 H!)O. M;lr~y of tlio r.oc:ords t ~ t  firxt lao- 
ducal wc1rc f'ii (11 ty, bllt tho tt~irtit!l~t*y to\v:u.tlri bnt tcr resnlts 11:~s boen 
&pparent for sontr: tjrrle. T~vcrtty stal,ionu :j,r t: IIOW ~uppli(?d with auto- 
matic resortlers. 

Ulot~d ol)scrv:~tior~u are slso of rr:nor.il for :~houl, 2,000 vol~lrrtasg ~ t a -  
tionn. A luck of ilnifolsrnity in ~toti(:(~t~bli~ ~ J J  t l~(~s('  ob~t?rv:btiolls, :%H in 
other dcnleiits, son16 ot)stzrvc*rn giving 01r1.y amonrit and tliroc:tion, othcrs 
kind ant1 arnourrt, stid still o tho~s kind, a ~ ~ l o l i ~ ~ t ,  ;~;11(1 dir(k(:tiort. 

No con~pilution has bet.11 1nudc1 of t l ~ c  alorul d : ~ t : ~  ;tfYori)l'd(~d by the 
voluntary uyntrn~ of observ;btiol~s. 

Tho nilnlbtrr of cloucitexx, partly cloudy, :%ntl e~ou(??j da!js for rbll rnolltll~ 
ofsthe periotl 1871 to 1890 11ns bee11 con~lriled in spcci:~lly l)r*cl):bred 
vol mneu. 

A clouilli~w~ drby is one Ir;tving ;in ibvclrage of less thml tltree-tent,irs 
clouds; partly c:loilcXy, tltree to suverr-tontlls; cloudy, eight to ton.tei~tlis. 

A nurriber of rnirlor oorrrpi1:~tiorls Itav~ve bocn 1n:tcle lko~n tilrie to ti~no. 
It is bslictvecl, ltowever, that b i ~ t  few of thelri woi~ltl be of spac.irr1 intclrest 
to tho gc>ne,r.a;l puljlic. 

8pei:i:rl rqjorta h:bve beell nmle to both Jiouxeu of (~ongrees 011 the 
q u e ~ t i o n ~  of water stOr:~ge a 1 ~ 1  irrigatioll, rair~f:tll of' tile I'ai:ifi(~ ~101)e 
m d  the weutern St~i~tos amel Ter-ritories, slit1 011 tho cli~natc: of Oregoo, 
Wn~hingtorr, ancl Ncdm~ska. 

A year's obxervatioun on cvaporatiou lisve bec.11 prirttccl nlrtl clint.*ns~ed, 
rsud reports have beon lxrilile OJI a uumber of ot,lire N L I ~ ) ~ C C ~ H ,  duo uotice 
of wtlicl~ h i s  nl~l,earc?cl iu the ~ ) ~ l b l i ~ : ~ t i ~ l l ~  of the 15ureau. 

THE LIBRARY. 

The work of the li1)rary fills into two tliutinct olause~, (1) tlla col- 
lection, cattrlogzting, and aa.rangen~cnt of t l ~ e  prj~~tcrl  litr1r.:ttnre rel;~tjr~g 
to the weatiler :~tid its V ; L ~ ~ O I L H  i~il:~tio~ls, c?11(1 (2) t l~(* ~)~*e~)&ration of arr 
jnilox to this lit2t~rr,7;tnrr f i~r  tlie nst? of tltose having ooc:rsion to couuult 
~uo11 works rts the librtrry oontriins relrrting to tlte ~n'ujeot u~lder iavo~. 
tigdion, and ;tXso tlle prep:rr;i,tiorl of H ( :I i~s~ifi~d ('~t,;\logi~e of' tlte wliole 
literature of rnc~tcorology, in ortlrr to preser~t reatlily wl~at, I I ~ H  been 
done by investigators all over tho world in aertai~i li~lcfs of work, nt~d 
to nhow whore the reazltn of these invcstigtbtions may be found. 
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'I'ho library n t  preastrt, c!oilt,;tin~ r18out; 78,000 hoolcw, oxc:luxiva of 
pz~inplllct~, ~ a l a ~ t i ~ ~ g  l r~o~t ly  to nleteorqIogy, c~li~smtology, etwbicity, tmd 
rnngnet~isln, with AORIO ~(ffi3@11('0 books ant1 books 011 gul~ern~l scio~~ce. 
They me arrtbiigecl nc:cording to n aiinpla nohame of olrtnsiticatio~~, aud 
itrc ftllly cnti~logucd nnc1c.r rtutlkor~' n;llnes itlid ugsitin nndor tho s~lbjeot~,  
t h n ~  fhailitat.ing rro:ttly roferenoa. 

 addition^ to the library two oi~tiliuctl hy p~~r(:lrase ~~t l i l  by rt aysteln 
of exchllitllgc of ])llb]i~Rt,jOl18, I ~ ~ ~ I ~ R ~ K I I  \vo:lt,)i(?r N ~ T V ~ C O B  rcceivin~' tile 
1)ublic;~tiona of t,lr(? Wcnt,llor Bure;ur xetlil ill return t>lieir own ~ J ~ I ~ I I ~ c *  
t~ ion~ ,  ant1 in tllis way :e lrlost, vr~111d)le sc!ries of reanlt,~ of observations 
arid invastigatio~l as0 i,~(*~~rml~;.t,tad srltl m ~ i d n  ttvailrtblo fozl. compnr8tive 
atk~dy. 'rho (*011eeti~)1~ of weatil(+r nrc\ps and bulletins tllus obttlinotl i s  
~ ~ l n e c i ~ l l y  vnlu;~ble fir conlpar~tive stlrdy in wuntl~er forecrtsting; practi- 
cdly cowplato wets of sixtsell foreign weutl~cr ~arvio@s bei~lfi Irow in the 
library bound in volumes ponvc?niont for rofc~rcnoe. Somo of tho Inore 
Valunblo sets, covering long puriocte of' daily nbrO lwro given: 
@~UII(>F?, from 1 ~ j 3  to (litt,(a; Unite,d  state,^, froin 1871 to data; Ellgltlnd, 

1872 t,o d:t,tc; Nort,ll Atlillrtia naltl Europe, from 11473 to 1876 and 
f W u \ .  1880 -t;o 18146; (+elqna,lly, fFonl 187ti to date; Atlatrin, fronl1877 t@ 
data; Algeria,, from 1877 to (1;lto; 13olgiui11, fro111 I877 to ditto; Jnpnn, 
l " ~ ~ t t 1  1683 t o  d;t,t>o. 

11, %(bro~dnnas wittl tllti (>sprcnscd pnrposo of O O ~ ~ P C R S  to devolop the 
w!)rk of t'tlc? Iiuro,;ut ill ilrtwc!~t of :tgric.nIturo, onpocial attautiorr 
will I)tb giver1 to t,hc! co]lrctioll of the litoratare whicb is I I ~ W  80 extt?- 
~ i v d y  issued by tlla ~t;tt,! tvetbt,llcr scarvic:c?n n ~ ~ d  tllc cijgrics~tural o~ll(4rl- 

k4t:t,tions, all(l rLll ~)nbliofitio~la r*ont,ait~i~lg climatic! dltta rel~ti1Vf to 
t l ~ t !  v:%rious ,Ybltes, in ordt~r to frcoilit,kttlto t,lw study of lociel c:limctte ill 
thix ~~olll1t~y. 

AN it, i w  tho dcsilne of the (+lli(lf of tho Bnrewal to 1n;l;lce t,)lc? vltlunble 
collf?ctio~l of yrintc?<l ]itchr;btllro of mc$c*orollogy anti clir~katology ill the 
Ii')rW uxefill to tile fi111on ext;ent, the privilcgos of the library 
0xtenrlrd to p~'iv:~tc invpnt,iigr*t,ors in ;l,ny part, of the country nnder  oh 
r@ntri(:tioue only :)# wjll illsure t~zo c;~rofi~l usltgo aitci safo return of the 
volurnos loanecl. 

2110 index tx, all ob~c~rv:~t io~ls  jnn,du gl~rtl rccorclcd in tho lTrlite(1 Stfates 
nt:r.un~ulntcd in tlke ncc0t-d~ J)ivisioil of' thin 1illm:kIl has heen of 

great vnluc! ~it~cci its aolnplet,io~l yc3nr >l,go, 111idor tho tliruotiotl of (]ell- 
era1 Crcit?ly. Tho very vnltlrbble (;o&c!t,iorl of fosaiga r)bsorvatioss in 
t l ~  lil)rnry, c!overiug 0vcr.y ljort,joll of the globn s r ~ d  axtollding Over 

~ W ~ U H  of yritrs in I J I R ~ I Y  in~tancow, has t l r u ~  f i~x had no allitable 
!udex beyond the ilsurtl cibtihl~)guir\g of the  volume^ nn t8hey are mouivd 

tho library. I'lre ~S('lfLl]ll0~8 of H U ( $ ~  8 c o ~ ~ ~ c t i o l i  is vastly iucronse~ 
by tllc? pos~exsion of :MI illtlux &stlirt,t, mtl,tlu to obsctrvtttions in tihe 
Uuitoil Btatew. 

T l l ~  frcclnclnt oa,lla m t~clo ul)on tho 1 ibrtariitn by t)11t Itecords I)ivi~it~11 
f o ~  c%li~!lntic: (lilt& in tc)rrigt~ lfial(ls ilrllreswecl I I J ) ~ I ~  1ri111 the ill)port*ncQ 
of h:tvlll~ ,r~,rep~rorl :I r:o~nplilt?tfi in(Iox to ad1 &,rcbigtl ~ ~ ~ e t ~ ~ o ~ o l o ~ i c d  fltlta~, 
RrraW'ed ill ~ll)l~nbeticttl or.der ~~tldlcir tllo narm~n of ttio p l t l t~s  of 
O1)ser~~tiO1l. sllcili 1111 illclox lliw boo11 be.gllll is t,l~o libmry, wit11 the 
coijuerstliol~ of' tlir? Itec:or(ls I)ivision. 1x1 itn flnnl form the ~ n d t ? ~  will 
c o ~ ~ ~ i ~ t  of a lrhrge 1r111n1)cr of cards; ~ a q ' j ~  ~ktrd will (:ont&iu 8 fairly 
coln~let@ Ilistory of a %tiltion, givirlg all t l ~ a  iufon\~tt,tioi~, in t ~ b ~ l t l r  
form, whiol~ is Iikc3ly to bs eallr(i fi)r, tugetlier wit11 s rok1*c31rce to the 
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publication in the library in which 3 1  this information may be found. 
For example, each card will contain the name of a station, its latitude 
and longitude, its elevation above eea-level, the character and frequency 
of theobservations made a t  the station, the date of begi~ring and end- 
ing of each series of obwervations, and the referenoe to the book in 
wliich tlris information is printed. The metco~~ologioal l~istory of tbny 
station on tlie globe of wlrich there is any r~fiortl in tlre librmy collection 
 nay thus be placetl before the irriluirer RH cyuiokly as u pl:~oc3 lrltly be 
looked up in a gszetteor. 

This irltlex to foreign observationw I I ~ R  been in preparatiol~ for a1)out 
two nlO~ltll8, and the first draft colnplrted for liltlie, tlre b::l::btrt Indiew, 
Australasia, Uhina, and Japan, rrraking available k r  ready reforerics 
biwtories of over 5,000 ~ t t t t i o ~ ~ s ,  e:hch etation posnotrsing 81 ni!ries of 
observations extctluling on :tn aver:tge over at period of J )on t  twtdve 
years, while the [)eriocls rmge ia extent from olre year to t?iglity :YeLLrR. 

To the central ofli(:t? the v:l;)ue of $?re index, wller~ co~npl(?tc!tl for tl~t., 
entire globe and put into the, form of a card cata,logue, c:i,n 11ot easily bo 
overestimated. Muoh tirne will be uav(?d wlri~h is IIOW R ~ ) C I I ~  senrolling 
for recortls, wl~ile c;lirnr~tologiod rc?se:trc:h will be st,irri~~leted wlren it 
becormcs known that there is R I I C ~ I  2~11  index, ; ~ r ~ i l  t11r1,t ncoena to the 
records in the library is allowed, under necessary re~t~riotions, to all 
students of meteorology ~ ~ n i p e t e n t  to use tl~om. 

GFENERAL UATALOGUE O P  METEOROLOGY. 

It is generally rer,ognieeiJ that one of the m o ~ t  u;reful irrilireot aid8 it1 
scientific research is a catalogua wIlic1:ll will diolv what haa bee11 aecoln- 
plished in the science. 

A t  an international meeting of delegate8, reprc~tcntirlg tlre v:trious 
meteorological services of the world, lleld a t  lI-Conre in J87!), i t  ~vtls 
resolved to request the delegates to urge tlpoli their governments till0 
importance of preparing niitional cntnlogaes ernbracing all obst?rvations 
and works relating to meteorology ant1 p~'r)lisl~ecl in their reepeetive 
countries. Ae this reconlmendation wax not xctc:d nl)on, (feneri1,l Uezen, 
then Uhief Signal Officer, rwoynixing tlre irnport:ulce to the 1:nraniz of 
a general catalogue of 41 the important meteorological pnblicrttion~, 
pureha~ed the catalogues of two private i~rdividt~als, wl~icl~ yielded 
nearly 30,000 titles. TElel~e formed the basis of a general bibliogrtqhy 
of meteorology. 

Bepresentative of the various foreign weatlier service8 promptly and 
very generously responded to General Hazen7s request for asni~tance in 
the compilation of the catalogue, with the impliecl unclorstunding tlrt~t 
tlie work was to be completed as an oficial ~riatter, and, if pogsible, 
published by the 8ignal Service. From 1884 to 1887 the aoll(?ctiot~ of 
material ww vigorou~ly proeec.,utod. At  the orid of t l r i ~  tirne the num- 
ber of titleu on hand W;LH about 80,000, covering the period from the 
origin of printing to the c:lo~e of 1881. Tllu cntJogue inclndeu all tlro 
more irnportsllrt contributioon to meteorology, c*,lilirnat~)logg, a ~ r d  ctlt?rt,riiaity 
and magnetis~n brought to ligllt by a careful searcll of tlie prioc1ipttl 
libraries of the world and examination of acccnsiblo cat;ilo~~~oa. Afkr  
thorough examinekion of the titles, $hay wcrre srrmged acoording to a 
carefully planned ~ y e t e ~ n  of clar~~ificatiorr. 

About half tho material t~ccu~nuli~ted lras corrle from fi~reign meteor- 
ologists, mostly from those who h:~ve vo1unt:trily contribu tchd n~uch 
valuable time, and whose chief rewa;rd thus far 112~s I)ot?lr A hope that 
they may some clay receive ul pri~lted copy of t l ~ e  completc~d work, 
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Uenerd Hazort was l l l l ~ ~ ~ ~ e ~ ~ f i l l  i11 his efforts to secure an appropi~ttio11 
for printii~g the cat;tlogue. His reoommendations to Congress Xere 
renewed by General Oroely in his annual repol ts when the latter became 
Chief Signal Offlcer. 

In his report for 1887 General Orresly strongly indorses the importallcs 
of this worlc as of great praoticttl vi~lue in the ourrent work of thepf1Lloe 
ttnd to rneteorologista in general. As lorlg as this material r e m a l ~ l ~  in 
its presont form of tt card catalogue it i l ~  ofvalues mainly to this Bnre~u. 
I t s  pilhlication would not only viintly j~tcrc:iem its ii~efrlli~esrr by plltcln~ 
oopies witllin tho reach of those now avtively engtlgrtl in cliu~atologicnl 
~tlrdiss in a11 the 8t,atns of tho Ullion, I)nt it would remove the, nloral ob- 
ligation resting upon this Bureau to maltu every effbrt to have copies of 
tho complete catalogue made accessible to the foreign services and 
individuals who so gorieroudy assisted in its grcpar a t' lon. 

Since 1887 more than 10,000 titles have been aclcled to the general 
catalogun, and the period covered ltnu be eilextcndutl from 1881 to l S 9 .  

In ortlcr that tho mont importmt pi~rts might be made moro genera,ll 
available and to insure tho sitfety of tho.catalogwa, which ha8 cost mnuo 1" 1 
tirne aald efEort in its proyaratim~, a few copies of portions of tho catrt- 
logue were rcpro(1uccd by hthogrsphy and the milloograph process, 
untlcr the cliroct(iol~ of (Icneral Brcely. Those were distxibntod to the 
prominent libribries of this country and to foreign contributors to tho 
work. 

Progress in meteorological ;~11(1 e l in~~~, to Iog i~~l  stiidy Elas iultlo~~btcdly 
bee11 ret,iu.ilt!d ~rlrb~~y yuars o w j ~ ~ g  to t l ~ o  :~bsc!~~ce of :t ge~leral i~idax to 
tllu litt!ri~turc of thaxe s~~l!joc*tn. I t  is Ilopod tl1t1,t in view of tho vduo 
of this ~ i t t i ~ l o g n ~  ibs $1, time-suviltg tlevioe, if miztlc widoly ~ l l t l  0a~ily 
accessible, 11le:bus may be found for its publicittion ill proper style a t  an 
early clate. 

The groat tencle~lcy of the genius of lnoilerll times has been to dsvise 
aTld invent instruments and mochz~nis~ns that shell not otlly do all man- 
ller of work, bnt also very often do it ~nucll better thctu could be done 
by hand. T l l i~  is its true in meteorology u8 in nny otl~er field of stndy, 
ancl to-(lay the g r e ~ t e ~ t  variety of ingenious instrnme~~ts are in use for 
securing recordw of tile vnrions conditions of the atlmospE~ere about no 
that go to make up tho clirr~nte of ;z plnce. To ascertaill this cliinltto we 
must llave continuolls I O C O ~ ~ H  lioilr after 1ioi1r and dily after day of till 
the rneteorologicrtl ~lementu. This is what the i~~stmmcntn secure for 
11s. It will not be possible hero to give a de~oription of ever1 the more 
important of theso ingcnioiln instruments, but since rainfall ltlld Bun- - 
slline have siioh a direct and inlmcdinte irrflnenco upon all.plant growth 
and are of ~ n c h  irnportnrico to ttgricllltnre, briof dencriptlorls of one or 
two forn~s of instrnmonts for titis ~tlvposo will dot~bt les~ prove of intar- 
est. 

In thc first place it ]nay bo said that the :~mo~znt of rainfall is llearly 
alway~ expressed, not in so m:tny qilttrts or gallolls or l~a r re l~ ,  but in 
so many inches or so many I~nndredths of incl~os of rainfall, which 
meens that if nono of the wittor runs or soaks RIWW t,he surft~t?e wo111d 
he coveretl 80 nla,ny inc:hes with water. As the rn,infall i? often olrly Very 
l ighbthtt t  i ~ ,  only a f t k w  htliidredths of an inch-it nlay be wondered 
how nuoll small qu:~,ntitien call be methsurod ~ccurately. This i,r easily 
~xndorstoocl tkorn wI1at follows. 

Suppose a largo motal basil1 a foot or more in diameter be exposed to 



oollect the rainfall. Ordinarily the water thua colleote~l would be only 
a smdl fraction of an inch deep and difacult to measure acaurately, 
If, however, the bottom of the vessel,, inste:bd of being flat, be nhstl)ed 
like a funnel so that all the water falling within tho b;buin may be con- 
ducted into a smaller vesael, such a~ % tin cup ~lnderuertth, we see fit 
once that the depth of tlre water will be greatly magnified. If the are& 
of the basin is tell times that of tho cnp t,hen water 1 inch dec!p in tho 
cup woultl mean only one-tcnth of it11 inch of rdnfttll. Thin principle 
is alw:&yw applicxl in the constn~otiort of rain gauges, 8uc:h a11 jnstrn- 
ment  tell^ orlly how much rein fell t ~ r t c l  gives ng idea se to zolum it rained 
or whether i t  rained very f a ~ t  or gently. 

By aid of the ~oompanyir tg  dralving (Fig, 1) i t  may be seen this 
additional information may also be obtain etl : 

The large receiver A of tho 
rain gtrngo I.r:tn itnbottoln nlticped 
like ;c fil~lnel, ic13tl just, l)er~e~tI1 
thin innnn~)oniletl a kiritlof tllree- 
uidtlrl bucket which l~aa  :L parti- 
tiorr :u:ronn tho1nitldlu1)ortiort so 
as to divitlo i t  into two eqnal 
p ~ r t ~ ,  H :tr1t2 n'. Thin I)naket 
in tlelicetc~ly wlcpportc!rl npon ; ~ n  
axin or lritrgc no thir,t, i t  o;bn be 
t,ippad back : ~ t r t i  fortll. The 
:Lrrrrn N tkn(1 8' pr-c!joot ont ant1 
prcverr t the I)uc.liet f'rtnn tipping 
too fiw. Now, wllcrr xvicter 
triaklen tltrongh tho firnric!l i t  is 
cauglrt in tllc* hilckot, but thin 
letter ic.c so rnirtlo t,hi~,t it will 
I-lokl oilly BO much w:bter s s  rt!p- 
resell ts, say, one one-hundrcil tit 
of :&TI inch of rainfitll. Whet1 
tlrin it~nou~it EIBH rnn in to it, tile 

FI~:. l.-%rording rain ~ ~ I I I ~ P .  1)uclret becolnos top-heavy :~tld 
tipn over ngr~iunt the arm AS', tits 

water a t  the same time running into a t&ll cylinder, M. In the new po- 
&tion of tho bucket the nide U1 is pronerrtc:tln~idertre:~t~l~ tire furu~el HO 
as to reoeive the water, :~ r l ( i  wl~en full 11luo <+:tuncls t t ~ e  l)rtc:ltet to tip. Of' 
wurwe, if tbs  r;iirr fallu very r.:y)idly t,he bncket will tip koln sido to nitlu 
in r;tpid sncc,ession, ~vltile for very gentle n ~ i n  ;c c~tnaicLt:r.:~t)lo time lnay 
be retjn~retl before the bucket 1)econrt.n fill1 erloltglr to tip. It rcnn:~inn 
now to show Itow it f w  posrrjf~le to nucJire ; ~ J I  ilutolrr:itic* rtacoril of tlie lruln- 
Far of tirnen and the frcrjnnncy of the t i p  of tho buc.ket. '1'11:lt won- 
derful agent, electricity, i~nefiil in so lniiily WZIYH, ntLrv(:n i~dr~lir;~l)ly ill 
this cmnncction. A nm:dl aprirrg in :crrrcngetl iu n11o11 :L I V : L ~  th:bt ~vhc?lr  
the t~ i~cke t  tipn tlte spring in  nrn~~rt~irtarily cletlcv.ted ;ind ~natle to clone 
art electric circnit through wires by wltich t,he raiu g;buge in  c:ouuec:tecl 
with ;m electric: battery ant1 t,he rec:ording p:wt of tlrc! ttppnra tan. Ttria 
.rec:ording part or register cmsistn of :L clock lr~ovement, to which :I oyl- 
itlder, having its nnrficce caverecl with ;t alteet of piq)er, is Joined in 
such a mannor ,a# to he tun1oi1 rou~iil itnt1 roantl rjiiilr nlowlp hy the 
clock. A pen or 1jeaclil nttnc:lreil to a ~iritnltlo ;it-JJI i n  ~nonrrtc!tl bunide 
thecylinder altd prcssetl geutly ngainwt t l ~ e  pn1,por no an to trt~co t i  ~nwak 
as the cylinder moves uniier it. Moreover, ttru tbrn~ to wlricl~ tbel)encil 
i s  attached hss a piece of iron ett;cehed to ' it irl euch IL rniariuor that 
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whenever tho btloket of the mill grttzge tips finti tho oleotrio ctln'ent i s  
made to flow, na oxltldrled aljove, the irorl will ~ L I  rcttnkcte(1 by 8 mag- 
net, thua drawing tile l)oncil ibsitlt3 ~namcntitrilg i~kd ~?u~king * corre* 
QWditlg aerlr tlpotl ~ 1 0  1 ? : 1 l ~ ~ ~ ~ ,  (1:roli tn:irlc rq)rone~~t~lip til) of tl1@ 
bu~kel;. Tile dl&, of pnpw is &viiletl off I)y lines into honrs allltl 
minutes, RO that tell exrict,ty wht?~~ tho tips of tho bni+kct 
ccurred tbnd how fitst tho r;~itl f(dl :st tho time. 

For YeoorNng ~ l ~ l l & j ~ ~ c  a, 1ulmt)or of cfi%lrclrt inst,t'n~lC?nt~ hf~\.e be(311 
devised. Tho orto slioqn in Fig. 2 is  it1 uno at suvoribl of tho ~ t i ~ t i o ~ f l  
Ofthe We8thc.r Rnrc~u. 
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sheet, and in this way a continnous and antomatic record of the nmouilt 
of sunshine fro111 month to month can be procured. 

ME1TEOROLOGCY AND TERRESTRIAL MAQNEITIBM. 

These have long been atudicd Hide by ~itle,'witll the object of diacov- 
cring some physioal relations connectiug the two ol:~uses of phcnonlcna 
pertaining to tl~crn, but such eflt'orts have boeti on tho wllole frrrit,leas. 
Helice these uub,jccts are flow g ~ l l ~ r ~ l I y  ~~1)i1riltcd fi'oln ~i loh ot,llt!r, and 
are regarded as distinct k,rzlnchcs of science. 

The researchen carried on by Trof. 1'. B. Bigelow 11:~vo, ho~vcver, 
given rise to the hope that after all there nlay be sorno bond between 
them oxistiiig in nature, which has been missed in the discnssion of t1~e 
observations. Accordingly, since the appointment of Prof. Bigelow 
to the Weather Burean lte llas been asaigned to tho study of thin 
problem. Althongh it is too soon to havo arrivcd a t  a full ~mderstantl- 
ing of the question, i t  may be stated that aueh progress llnn been nrnde 
as to render i t  quite certain that the two snbjecta are iuti~n:btoly ibsso. 
ciated, and that if their relations can be fully elucidated fho solation 
will relate to those fundamental a,tmospE~eric considerations which it in 
mo8t important to understand. Unless all signs fail, this fidtl is a vsry 
promising one for rtect.ud11g contributioris to our kmowlcclge of the 
physicd action of the atmosphere. 

The metllo(1 of analysis used by Prof. Bigelow differnfrom that which 
llas been hitherto employed in this respect. Instead of ma,king coln- 
parisons between the variations of the atmoaplleric elements, ;LH tlis- 
played by the meteorological inr;ltrurnents, and some orlc! of the inagike tie 
components-lhat is, the declination or the horiaorltel force, or tho vertl- 
cal force taken soparaholy-a total du~ecting force is computed from the 
variations of the magnetic elements, and this is cornparecl wit11 tho 
meteorological changes. By this prooess Prof. Bigelow has 1~ee11 ablo 
also to disentangle several of the magtietio ficltln aurronrlding the oar ti^, 
which we ol~serve in tho magnetic curve8 ; ~ s  a11 integri~tetl efict. 

Our tfinnl<n are due to the Navy J)ep:~rtment, to Uapt. I!'. U. McNeir, 
superinter:dent of the U. 8. Naval Obuorvatory, and to TGnsign J. A. 
Hoogewerfit; U. 8. Navy, for permission to use freely tlleir ~neteor- 
ological and ma,gnetic; records, and for tnnch 1)ractical c:oiiperation, 
without which this work could not have been prosec~ttecl in Washington. 

SOIL PHYSICS. 

In  the conferences I h ~ l d  during my recent visit to ~everal  of tho 
experiment stations, I carefrrlly coll~idt%rr:d their wish, exprensed in tho 
last clause of the resolutio~i adopted a t  the mc*etiilg of the Aaeoc.iitt,ion 
of Americm Agricultural Colleges aud Experiment Htationa, hrltl in 
Washington in Angnfst, to tho eff(3cwt that tho npllere of tllo worlc of 
this Bureau "shoultl be onlnrgecl to inc:ludt: the physics, conditions, and 
chungee of agric~iltnral ~oilu." 

I A Y J ~  hore an importrtltt field of work which they ht~vo oi)cnetl nl), 
having a direct banring on our ow11 work nn(1 offering an intct1)rctat io11 
of our data, arld ~llowing tlldr aj)plication to ~gricmltriro a11(+11 an hns 
not been atternptecl before. Our ilztta arc of ooiitlitio~\s : h v e  tho soil, 
and this stops ahort of the neetln of agriculture, for the rcitwoli t11ilt tlle 
development of the plant in  largely affected by tho cliinstic conclitiono 
of heat and moieture under the surfaoe of the ground, The ruin which 
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falls doet, the plant little or no good until i t  enters tho soil. It is upon 
the n~ovement of the rainfall thfter it enters the soil t l ~ t  tho develop- 
lnent of the plant is l~ rge ly  clopondent. A record of tho amount of 
moisture in the soil would sllow a more tlircct gracticril betbring on 
agrictilture than our rainfall tables hnvo (loile in the past. This i8 
what fhe stations wish in asking us to enlargo tho ~oopo of our work 
by inclltding rt stndy of what rnay be terr~rod the meteorok)gicttl condi- 
tions within the soil. 

They have colbctod data sliowing the ma,rkerl relation bsl,waer\ the 
moisture in the Roil and crop dovelopmerit. Thoy thinlr this osplnins 
the local cli~tributiorl of crops; why tho saxno crops oftor1 crtnnot be 
grown with equal mwess upon the soils of tliijoining Aclds, It is 
daimed that the relation of great soil types, or soil fonl~stions, to tha 
distribution or dovelopmor~t of plc~i'ts is la,rgely duo to tho diffarencs 
in the movement of the rainfall Bfter it ax~ters theso difierent soil 
formations. 

T h i ~  aeerns to me a perfectly legitimr~to flold for us to occupy a t ~ d  
that the work would ba an importt~nt addition to the work a,t present 
(lorlo by tile Wetitiler B~xrean. T l ~ e  scope of the ~vorlr mollltl include, 
first of d l ,  u record of tho nmonnt of moinhlro in tlre soil in different 
1ocalit)ics. The observntions co111(1 bo tnkrn a t  011s rcgulr~r obaorving 
statioi~a, or by our voluntary ol;)servere aa~d by coikcrittion with tlro 
experi mont slntiona. '3'11s locdi tie8 for tl~nso observn tions shonkd be 
selected with cnso to inclrltlo tho prir~cipnl soil follm:htionq or soil t,yprs, 
be8t RnitcJd to the staple crops of t ? h ~  ro1ult;cy. Por ox~inplc, it wo~tltl 
be tlesirabla to 11:tve s rocortl of the rictual an~otu~t  of lnoisture io the 
upland cotton soils of the 8ontJ1, in tlio Sea 1sI:~nd cottton  oils, in tlre 
several types of  oils not adaptod t80 tho growth of cotton, in tho soils 
of the great Blue Grmu region, in tho wlloi~t, to\)acco, nrld corn lrvnrt~. 
A convenient metlioti woal(l. have to be dovised for the deternli~~ntion 
of the moist~rre in the soil in its rmtilrd position in tlio fiold mltl for 
the detorrnintbt,ior~ ot' the nc;tl,tutbl rate wit11 which water call mova throng11 
tlle soil in its u n t ~ ~ r a l  position on the fiold, uithor tvlzen i t  i8 fully stb t -  

ureted or wlrerl it is on1 y sligl~t~ly nroist. 
I t  hrw been re~(3nt~ly sllown that tho tmtlxre or st~iict~nro of tlicse soil 

formations or #oil hypos difl'pr, and t1it1,t t,hie largely dctt.rn\it\ew the 
re'dion of tl~esc! t \ ( , i I ~  to t11o rnovc!~rtorrt of t,Ile r&ini;ill a fh r  i t  ontor8 tho 
Rround; that it largely dt!tOrtninns tllo strse wit,h ~vhiolr wt~tor nlny be 
supplietl to the pptntnts. It js clni~outi thet it, is J > ~ H R ~ \ ) ~ c L ,  from the 
mochanienl &nalysis, m showing tho ntxuct,utoe or frarntnvork of tbe 
soils, to calcuh~to tho rel:btivo rate with whioll the rainfib11 will 1IlOVR 
after it ontors tho soil, 

Tho arerh itnd dintrib~~t,iolr. of tJwilifY~~rctrt soil forrnnt iorr~nredel~O~c~~ 
upon the geology of a con~ltry. 11; should bo posailik, for us to cl;rlsfilf.~ 
the soils of B country ullder ;L very few types aeoortlir~g to tll@ g()()lo~ri- 
cal and botanical c:lii\,p:tottqis&s, ~ ; n c i  for 118 t,lwn tr, c~oIlt?ct dtktlt to 
establish tile rel;it~on of t]lese soi Is to our ortlinrtry r1let0orOlogic!l~1 ~ 1 1 -  
ditions, and to work O I I ~  .;r, co~l ,p~ot ,~  br;tnch of the ~o ic l ra  in t l ~ u  ructcm- 
ology of t,llo noil. T l ~ o  pr:bctic*l belletit this would be to climatology 
and agricrrltlrre is porf'octtly o1)vioua. 

It is ol:limod thrtt the deterioration of l ~ ~ i d n  is 1nrp~oly due torb 
in their stmctlzre, causail by B remn~igomont ?f t ' h ~  soil F i n s ,  thus 
changing the relation of the soil to the eircul~itlon of wtlto*. 

The detcrnlirlRtion of, the actual r n h  with whirh ~ f i t e r  )novc3s within 
the Roil of m y  mil formation, lluder givo~i t~o~lditionw, mill 8 

Of comp~~~is;on with the d a t i v e  rate with whiuh it ~ h o d d  move, dcu* 
A 
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lated from the structure or framework of the soil as shown by the me- 
chanical anillysis. -4ny ciiff'orence between this observed rate and the 
cdc:ulatod rate would indicate a change iu tho arrangement of the soil 
grains aucl ~ u g g e ~ t  the direction in which tho rjoil d l o ~ k l  be improved 
to bettor aclapt i t  to :I, given crop. 

It Elas bean shown tllst the arrmrgenlont of the grains of mil may be 
varied a t  will with the ordinary l'ertilizing ina,&ri&, aucl it is O Y B T ~  
claimed that a very important effect of fertilization is $Eli8 l)hyt;tcal 
action of the manure8 in oharlgimg tlta structnre of the soil and 
relation to the rate of morcment of the soil rnoist,ure. If this be so, the11 
our d ~ t n  would supply the basis for the improvement of lencis. We 
would #how the meteoro1ogia:hl conditions of these soil formations, and 
particulmly their relatioll to tlle movorncnt of theartbin after i t  fa;lk and 
enters the ground. Our records would tlrorl ~l r0-c~ tho rtctud wrrclitions 
in regard to moisture and its available water stzp1)ly under which the 
plant grows. If we thus establish the typioal oorlilitioiis of platkt growth, 
any (lelxirture fro~ri theso co~lditiotls ju m y  looal #oil or great soil for- 
mation will indicate the cl~anges w11icl:h are doairable in tho structure 
of the cjoil for iL butter development of the crop. 

The simplo record of rrloiwture in the soil from time to time 
ur~iloubtedly have a grerbt interest and wide prsctia:ljl appliuation 
agriculture. The work will Jso,  ns I haye sthid, give a basis for tJ10 
improvenreilt of lands in suggeatitlg (:hangus in the relaitiot~ of flies@ 
soil8 to tlre meteorologioal iloirditions of ;I region. 

The amount of water which a soil cont:hiins anti tile texture of the 
soil itself, %S xhowrl from t,he rnecllr~rlicd rulnlysjn, have ;tit importrlnt 
effeot upon the temperature of the  oil and the amount of heat lost by 
radiation. I t  taken much more hotct to  raise o pouncl of w:\ter 0110 
degree tll:~n to raise a pouncl of soil one degree, so that under like condi- 
tioils the teinperature at rrddday of a soil saturated with wtter would 
be lower tl-lan if the soil were only sliglrtly moist. The saturated soil 
would contain rnore material to be heated, and t11is added insterin;l is 
harder to lieat than tlw soil it~elf. 

'rbere is another importa~rt e%ot of nloisttzre upon the temperature 
of tlre soil in the rate with which evapor:~tion t:clre~ pkwo from the sur- 
face of the ground. (hr a, hot clry SUNkMCP d'&~, when evaporation is 
freely going on, more water will cvitporato frorrr a, light ~ ~ t n d y  tjoil then 
from a clay land, ar~ti the ternlterature of the sandy soil will be consid- 
erably lower a t  midday than that> of the clay land, wl~eroae i f  the soils 
were both qaite dry the s:birdy soil would have the highest tomporature, 
because the sand i8 easier to heat ttlihn tlre clay. Thuse effeots of 
moisture on the tamper:eturcz of tho soil mnsb IL:LVO :~11 iml)c)rt:ht~t value 
in the developmeat of plantr~. 

A large srnount of il:bt%% on t,l~(j toml)c!r.:httzrc of soiln 1 1 % ~  beun accumu- 
lated by tlu? ax1)arituent strrtions, I)rtt bw;ause of thin inflnanc:e of the 
mointun~ of the soil i t  IIBH b(:c~rt cliflicaalt to give ;I trilc irrtorpretation 
to tlru  result^ or to nilow tlthc!ir ro1:~tiou to pl;~nt d~velo~,tr~ent. soil- 
teinyeratnre ohsorv:ctiorrs oonlil ~ ' ~ ~ i l y  I;)(: ~ : L ~ ( ( I I I  0 1 1  hy tlltt 1511rem serv- 
ice a t  the ob~erving ~t~:btions :hn~l in ~oij1)t~r;~tion ~ i t ~ h  t,ho oxperirrront 
stations 1)y tho uno of s few spocid inntr.11rncntu. Tlro work nhoald 1)o 
made more gencral, with uome bro:~tl, gor~cr.:~l I;)I:~II, so that thci rcsulte 
woultl give the rc!lat)ion of tjlleso grct~t soil fi)ne:ltiuna, or aoil t,yl)ae, to 
heat. Tllin woultl give a, 8gntoln:ttic study of tllo tlifti?rc?r~t soil formrh- 
tions, where any intlivit1u:el stietion cerr duzsl only with tllu soil of its 
irnrnc?tlirbte loodity. For tlkc! re:anonn just, givc:n, the rucortl of #oil 
moisturo shoultl loo :bu acco~ul)aoi~iiunf to tho  oil tcuperaturo d ~ t a ,  ~bnd 



WEATHER RUBEGU. 

it would probably be possible, from the lrrlomn texture of the ~o i l ,  the 
size of the grains of soil, anti $110 reltttion of the soil to the circulation 
of water, to ilcterrnino tblso their ro1:ttivo rolibtion to heat. 

Anot,lter line in which the experiment t~tr~tiorls lrava beon working, 
and which might properly come within tlte scope of oltr own work, 1s 
in the study of the loss of h ~ a t  froln tho soil or from objec:ts fi'ooly 
exposo(1 to mdi:~tion. Tlle toxturu of the soil niiil its relation to both 
heat sutl moisture 1:argoly itutornlino tho r e l i ~ t i v ~  ribto with wl~iah the 
soil will lose Iwat by ~ndit~t ion,  and 80 inflner~cc? tho oacnrrtme of durn 
and frost. not11 tlro solter and tho torrostiri:tl mc1i;btion tlror~rlometoru 
sl~ould bo inchttlorl in this attlcly of the nlctcorology of the mil, and they 
would 1,robtbbly give intercstirrg results if tllo oll)sorving statiolis were 
selactctl iu rcpreac?ntative soil fbrnlat,ions ;~,nd in groat crop arerts. 

This new field of invostigistion thils outlined apy)ears ao iu1port81it 
slid so frill of l~rorniso of results of grcnt practical vltlrlc to rtgrinult,ure, 
if t l ~ c  work i8 system:tticnlly ilrribngetl i ~ n d  carried out, that  1 t l~i~l lc  i t  
wonld bt! well to ost:tblish R, iiivisioll iu t l ~ i ~  33uro:rl~ ilovotcd to tho 
subject of mt!too~ology in its relation to agrionlturul soils. 

CLTMATIC LABORATORY. 

TIIG rcl:rtio~is l)ctmc'c*~~ tho c~li~n;ltr~s of tho scpa,rntc Xtitt~s n11(1 their 
lochilJ orol)s ;I,rstr srq)lmschtl to bo fr~lly :~,ttcbi~ctc~d to by tliu rcs1)rctivo 
agricultur:tl aolleges i ~ r r t l  tclre c~xpcrirnc~11t:L1 st:~tiol~s, 1)nt t l l e r ~  :no iiueny 
q i i t ? s t io~~~  of 5 wider i;l~:ir-:~(*ttfr that ;trc 1)rol)er to 1)o t l i s~~~wsod by  
this Hnrn:l1n, 21,s ib part of t l ~ c  wllolo fieltl nntl :IS il, oorrtribt1tion to 
our gelzerd kficrvrlrdgo of tlro 1:tws of t,llo growth of plants. For 
insbkllco, tho qi~(fstioi~ :LH to I v I I c ~ I I ( ~ ~  i111y giv(~11 ( + l ~ a r ~ ( ~ t r r i ~ t , i c  of a ~ r o l )  
is dnc to tlrc toinpcri~tnrc~ of t,l~c? i~il*, or of the soil, tilo r:tinl'all, tho  sun'^ 
Il~nk, or tlio nn~l's light, or tho c*n~rst,itnt~ion of tho ;~t~nospl~oro, is one 
tll'lf~ k)~lonjis to this 13nroila1 to tlutermi ne. TLI(~SQ ;I r(l qnest,iona of the 
j11fll~?rlcci of ~nott!orological vlill~;~ta, :BX (iisti11gtli~l1(~(1 fro111 the iuflrxenco 
of tho soil, tlro fiv.t,iliecrs, vi~riet~y of tllr seed, ;l,ntl tlltt 111cthotks of cnl- 
fure. T~IUS(? li~,tt(!r (rll(~st,it)~~s itre 1)rol)c~rIy ~tntlititl 1)y tlro 1or:tl espoi*i- 
me116 8t:btioll~, l ) i~t  1 tnow of no provision for shl(lyi11,rr f110 f'orltl(!r by 
thcrnselvuw. ~t is ilitlic,rllt tn, sclix IIOIY t,~to cynostio~~ of olnn:~t ic i~ifiuonco 
am1 be ni~,tiwfi~i;t,oriIy }~twltllvil irlllnss IoceIitios :~rct l)rovicl(lil in wllioh 
c r o p  mrey 1)o grow11 1111dt'r ~lil~lii,t,i(: ~olltlitio~ld tll:l,t ; ~ r u  stricatly nlldnr 
o r 0 1  as to m r ; t i r ,  ~ r ~ o i s r t ,  t o s l r ,  I l i t  I tl~(~roforO 
rcspu(:tfitlly subnlit t,l~s fi)llowi~ig sl<c!ti:l~ of t,he c.ontlitiona uocossrtry to  
be titlfillrtl in ;I Ir)nildi~~g ;~r lnpt~t l  to t l ~ i s  i~l~portirnt stntly. 

'l!l~i~ b ~ ~ i I ( l i ~ ~ g ,  \ V I ~ ~ ( A , I ~  111 jg11t propo~-~y ~ ) o  C : ~ I I C V ~  ;I t i  clilrratio hbora- 
tory," sl~oultl c:outain :~I)ont, t6.n rootnx, cnc.11 dcvotetl to sorrls orl@ of our 
tell pi'iuc~il);tl orops, ttntl o:~(:]l rooltl to  fivninl.~ tbu ~ ; ~ : ~ i l : ~ ~ ~ l e  flllrfitc'4.3 

of about 1 ~( [~~ i l r c \  l-ocl. IQ:lc!lr room to b(5 lB1\rnjshcd witill the tnclblla fbr 
polfi~)lt~ti*ly rclgi~lir t,ing tho tjolnl)erstlll-o of the soil i~ntl tllast of tlra air, 
lT~(lcl)or~clc~~ttl~ of osc:h otllur; :11so, fi)r controlling :lnd nltcrilW:., t(! a 
liriritcd oxtcnt, t l l ~  c:llonlicd ~l;lt,lrc, of its nt~nospl~erc, its ~rioisture, :md 
its b a r o n ~ a t r i ~  pr(ls,snr(l; H,IHO, :) ~~(at l lod of (~oi~t r~l l i r ig  tlro sn~l l ig~l t  tllnt 
pnters by day anc1 of sltbst.itlltillg, by ~ l i g l ~ t ,  >I powerful ul~~ctri(: ligllt in 
Its ~teat l .  All of ollr pr(>starrt, lcfio.rv]etlg:.e tclnde to dclnonstrtbt? t!l@t >11e 
(Top pro(l~~co(1 fi'olll ;tlly sect1 1~:~s its q~lalitios :end its t i lm ot nP@llln$ 
~lk:~11god 1)y tc!fnl)ertbt;wo, ~lloisturcr, ibll(l s ~ ~ ~ i l i g l ~ t ,  t111d ~sp(?t . inl l~ by tllo 
r e l a t i~o  distribl~tion of tlrose dnri t~g t , l ~  ]>(?riot1 of groltrth; %'bile tile 
quantity of tho crop-u:~~loly, tho nmrtbor and tho or w e i g h t  
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depends on the nature and quantity of the fertilizer contained in the 
soil or water. The precise analysis and study of these complex rolatioris 
has been attended with great difflculty in experimental tYork carried 
on in the open air or in the ordinary geenhouses. The absolute neces- 
sity of the climatic laboratory was stro~lgly insisted on by A. de Uan- 
dolle thirty years ago, and is still more evident from the data collectecl 
together in Prof. Abbe's report, The work to be conducted in this 
climatic laboratory is so important in its bearings on many quesMons 
that come before the Ilepartment of Agriculture, and on the general 
interests of the farmer, that i t  sliould give occasion fbr the formation 
of an independent divikiion of the l)spartment, if it is not thought 
proper to organize it under the Weatller Bureau. 

L 

WBATH33R CONDITIOAS OF THD CROP OF 1891. 

Prcparod by 11. H. C. DUNWOOI>Y, Acting Aerislant Chief of the Wcathe~ Ruveaa. 

As editor of the Weather Orop Bulletin dnring the past four years, 
the writer bas been associated with work having the most direct bear- 
ing upon agricultural interests and in line with that contomplated in 
the law transferring the Feather  Bureau to the Department of Agri- 
culture. Experience in this work has ~hown that the value of $110 
information collected by this Bureau may be increased marry fold by a 
wider distribution of the information collectetl by this office :bud an 
ability to utilize the Barn@. No feature of the work of the Weather 
Bureau has been so highly commended by those interested in agricnl- 
ture as the weather crop bulletins. These contain reliable staterncnts 
of' the weather conditions under which tho crops of tho prcwent year 
were planted, cultivatod, and harvestetl, and a suxnniary of theso bul- 
letins has becn prepared, covering tho period from March l to October 
1, in which the more important meteorological elements are presentecl in 
such form as to enable those who are iotere~ted in crop production to 
become thoroughly familiar with the conditions which hsvo prevrtiletl 
over the principal agricult~iral districts during the growing sarson, and 
this information, compared with the actual yiold of the kiever~l crops, 
will serve as a record of comparison which, if continued from year to 
year, will enable those interested to form more reliable estimates of tho 
~nfluenoe of weather conditions on the more importaut (:raps, The 
mniiitions of rainfall and temperature are here ropreseuted ill graphic 
form . 

Plate v exhibits the seasonal conditions of rainfall from March 1 to 
September 25 tl~roughout tlre United States, or during the growing 
period of the present year. From this chart i t  will be scen that more 
than the usual amount of rain occurred from Indian Territory ant1 
northern Texas northward over tile west slope of the Mis~ollri Valley, 
including the west half of South Ilakots anti the greater portions of 
North Dakota. This region of excessive rain cxtetrds to tlte l'aoitfc 
coast, over Oregon and the greitter portion of Washington. Within 
the limit of the shaded portion of the chart light litles indicating areas 
over which the rainfall ranged from 2 to 6 inches in excoss of the usual 
amount, and the time of the occurrence of this rainfall, will be ~ O C L I I ~  in 
the weekly record of tho stations, as givon ill the tabular ats\ernant. 
Small itreas of exceseive rainfall occ:~~rred over t,he oasterrt portion of 
the United Btatcs, 8s R ~ O W J I  on the chart8 while throughout tho central 
valleys, induding the greater portion oi! the cotton, corn, and wheat 
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regions, the rainfall was 1ea~ than usual. While the iloficienoy VaS 
slight ~ n d  ranged only from 2 to 6 inches below the avera'ge of revious 
ymra in the corn and wheat States of. the central va,lleya an: in the 
northern portion of tho cotton region, there was a marked dehcieuoyin 
the lower Mississippi Vdley along the Gulf coast, where the rainfall 
mas 8 to 20 inches less than usual, the region of grer~tent drought; 
including the sugar and rice regions of Louisia11a. On the Pacific 
the rainfall was generally in excess in Oregou itntl Wtbal~ington, rnl~ilo 
over the greater portion of Oaliforiria it wug fl.01111 to 2 inc~hos less tE~itu 
usual. 

Plate VI exhibite the tl~ermal conditions of the season ns rornpared 
with the avsrage of previous y oars, the slladed portions ehowing' th?t 
in New angland, over the lake region, a id  along t11o Prtcifie coctst ~t 
was slightly warrner than usu J, while througl~out a11 princ4plil agricul- 
tural districts the average daily temperature for the entire period wrta 
from I to 3 below the avorags. 

Plate8 yrr andvsrl shov tilo conditions of temperature atlci miufall by 
wecks, Gor selecbd stations, viz, K ~ R W W  City, Shrevnport, Sprillgficld, 
Albany, Augusta, ancl Hnrorr. These diugrms will ~ o ~ v e  a8 types to 
indicgrte the ge,~.rleral wentJ~er conditiolis from wool; to wecilr for the locnli- 
ties repreae~ltsd, and similar diagrams nrnny 1)o conwt,ruct8t~tl for esttl~ of 
tlie ~tstionrl named in the ti%bla. Ipor ex;~~nplt?, tlle tiiegrrt~u for S~wing- 
fictlcl, Ill., t,he honvy horizontal l i ~ ~ e  mnrkoil L L  0)' is taken IM tlla ~~orniltl 
(or wsrage) fur both tcmpt?rature %nil raiuf;l;ll, and tignrcs to the left 
indicate degrees when referriug Lo temperat>nrc.,:tn(l tcmtlrs of iac;heu 
when reforring to rnilrfisll. Tho full hlwck line rofers to ttvoperature 
and the dotted line to rainfi~11. Tho full bli&clr lilic being bt:low the zero 
line during the month of M%rbrcli and t;he first two W B D ~ S  in April, ilidi. 
cates that this period was (*older than usun;l for thrt,t looulitty, wllile ciur. 
ing the mine period t,lro rainfall wa8 in excess during the, lafit week in 
March and tho aecotlci weclc in April. From this date nntll tilo ~ecolld 
woek of July the rainfall wa8 less thau usurbl in ce,ntrrtl Illinois while 
the telnporatnre varied but ~liglrtly from the narinnl. Atker tkiN fol- 
lowed the excc>ssive rain of July ~lrncl August wl~irh provoti so beno- 
ncial to the corn crop in the centra~ MiRaissippi ti\,lleY. ~ 1 1 0  wealthor I I ~  
been cool IIP to that period, and the corn crop was retaxded, but tho 
excess in trmperntttro which ocx!arrorl in Hcptembrr, nR i s  81chown 011 tho 
curve8 for Hpringfleld and K%11eas Oity, was t2110 coildit'ion most favor- 
able to the then retthrtled corn crop, ne it I~a~!eneil tdlt+ ripci~~ing of the 
crop and saved it from frosts wl~ich occurrc?d latc i l l  Scptenlber. ! h 3  
tabular statement8 contain tllo ileparturc~s Srorn the 11orrna1 for both 
tenipsrature a id  rai~lfall for ~ n c h  week far tho scnson of 1891, The 
first co~lnnn in each tr\Fle cont,ain s the contlitions an co~n pn'rcil with 
normal from January 1 to t11e first week in Marclr, tlru date of the issue 
of the first weelrly bulletin; the remaining colnmn~r give till(+ deptrturcts 
for each successive woek. Tablu I refer8 to tomporaturo and 'J'llhle 11 
to precipit a t' ion. 

The tables tImspye8ent the igensonal c!onclitiona for cac:lj locality a~lrneil. 
in the table and diagrr~ms similar to  thollo given in Plake~ VIE tllld VXII 
nlaY be readily constructed, whicl~ will prosent tho diltn in more gr&l)llio 
for111 and facilitate co~rrl)arinons. 
In the study of the weatl~er corlditiorls for the year, tlm c0liditiollS 

\v$(:h existed before tho opening of the growing season and durillg the 
winter months d~o~ i ld  not bs neglected. During thelitto winter a i~d  
sPri?l g mot~t~ha the, t a~ \~per~tnro  was aI)narinr~ll y Iiigh over tl!e pri?cipnl 
~plcultural districts east of tho Bocky MouutJ~re, O R ~ W I ~ ~ Y  In tho 
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Northwest, and the ground WS~B well filled with lnoisture at the opening 
of the growing ~eauon. 

With a view of securing a more (letailed ntaternent which wonld   bow 
the march of the season in the several States, I 11avo s t ? c n r e d  from the 
directors of the several State weattler  service^ a general stahrnent of 
the weather crop conditions in their respective 8t:~tes from tlle opening 
of the growing neamn until tho erlcl of B e p t e l n b e r ,  1891. AH these & t a b -  
menta contain much v d i i a b l e  information, w111cl1 ~noy be u t i l i z e t l  by 
farmers interentecl in the s t i i t l y  of the  weather e r ~ t l  the offeatn of the 
same upon cropn, they are l~erewith nul ) u l i t t e t l .  l ' l l e s e  reports from the 
cotton region Btateu, I~aving 1)een propartrail beforo the cloxe of tho grow- 
ing neaeon in that sectioa, necen~arily (lo not give tlre condition of 
the cotton crop at maturity, but the e ~ t ~ i m i ~ t e s  a8 givtln will doubtless 
closely approximate the actual state of the crop. 

TABLIE I.-ITenperalure departuree for the eeanon of 1891 from the normal of m a q  years. 
- - -- - - - - - -- - - - -- -- 

For tlro weeks ondlng- 
J all. 1 -___ -- -- -- - --- 

Stations. Mar 8 Maroll April 

New Enp;lnud States : .......... Xa~~tport  Me :: t 80 .......... port and' ~e +I04 
%ton, &a08 ............ -t2:la 

Middle Atlantlc HLatus: ............ Alb.11 , N. Y + 25 
... N e w ~ o r k C i t  N . Y .  +217 

........ P ~ ~ c r l p ~ r i a  A .  +!n! . W.sbiugtor~ i'lty, 1). C.. +&.I 
L nchbur ,Vn .......... + 46 

orfolk, a , .  ............ +I07 J sf 
Boottr Atlantlu HtnW: .~ - ~ .-- ........... Charlotte, N. C 

WIlmlnpton N. C.. ...... 
......... Charleaton, b. C. 

............. Angunto On t 113 
............ ciavcanah o n  + 

3aoksouv~lls, ma. .  ...... +I48 
Gulf Illatar : 

Atlanta, Ge. ............. + 11 
Mobile Ala .............. t Q 
~ o o t ~ k e r  Ala ....... + 01 
~ l u k s h r g ,  &inn ......... + ,:I0 
New Orleann, La. ........ +I22 
Shreveport La .......... + 04 ....... port 8mltd Ark.. 
~ i t t t e   kt Ark.. ...... . t  7 
~aleat iue,  $01 ........... 
Oolvestm THX 

+ 04 ........... + 70 ...... #an ~ n t o i l i o  Tax.. - 12 
OW ~ a ~ ~ e y  nnd renuesnoe: 

Msmphle,Tenn. ......... +I47 
Nplhvllls Tenn ......... +IF4 ...... ~ b r t b - ' g ~  ~ e n n .  +101 ......... Knoxville T'BXIU +lo7 ........... ~ o u i n v f l . ~  ~y +2Ol 
Irullma~~olln, Ind ........ +204 
Clncfunutl, Oblo ......... +I36 
Cnlumbun Oblo.. ........ +lM 
~it6sburg,'I'r ............ +2:17 

Lake htlelioo : 

Grind haven Miah ..... / 187 
Mllwmkee Vbk ......... +a26 

o ni. ............. +m 
~)a ln%, '~ inn  ............ +2P8 

Upper Mfesinrlpl~l Valley: ........... Bt.Pnnl, Mlnn +I76 
~ L " r u u u , W i .  .......... $260 





Stations . I 

Tnnx.8 1.-Temperature dapwhcreu for the raaum of 1881 from t h  romal of mpr gear+ 
Continued . 

For the weeks endlng- 

Stat10111 . June Jnly 

-------- 
Ohio Valley and Tonnen-Cmtlnned . 

Indinnayulia, Ind ........................ . . 
Cineieuali 01110 ......................... 
~otumbun, 'Ohio ......................... 
Pittabory, Pa ............................ 

Lake Region: ...................... Onwe o N.Y -. .... . 6 -21 -47 
B ~ R ~ ~ , ' N . Y  ............................. . 
~ ~ v e l i n c l  ohto ......................... . . . 

. Detroit d ich  ............................ o -22 -44 
. A'1pe11s'~ich 

~ r n n r i b n s e ~ ~ ,  ~ t o h  ..................... 
Xilwsnkea, W i. ........................ 
Chic 0 111 .............................. 
~ o t u i ,  h h m  ........................... 

... 

New Engload Stab: 
Me ............................ 
X e  ............................ 

Uurtcnr, Ys*s ........................... 
Y W L e  Atlanth Stater: 

Alban , N . Y ........................... 
~ e v  PYh ~ i t y  N . Y ................... 
Ylrildelpl~la I'; ........................ 
~ n r h i n ~ t u n \ . l t ~ ,  1) . C ................. 
p t l 1 t y A .  'I' ......................... ......................... or lo1 k 

Solrtl~ Atl~~ntlr,  St. aten. 
Cbarlntte, 2U . C .......................... . WiLmfnj@m, N . C ....................... 

........................ Ci~nrlestun, rl . C 
Angc~ala . (la ........................... 
f3avsnaal1 (:a ........................... 
~ ~ u k s o u r ~ l l e ,  Flu ........................ 

Upper Misainmif~pi Valley: ........................... 
.......................... 8t.Pan1,Yien 

........................ 
LaCrome, Wls 
Davenport, Iowa 
IksMuirrm, lowa ................. -. ...... 
#pin md, 111 .......................... 
Crulm,% 11 ................................ 
nt . i.min Mo, .......................... 

xlr.uari ~ a i ~ e y  : 
H&t@&.Ido .......................... 

nar(:it YO ........................ 
concc~nia, j iam ...................... 
Omah Nebr ............................ 
~ a l e n ~ t s e ,  ~ e b r  ......................... 
R n m  H.lhk ........................... 

Extreme durtllwest: 
Xoorhuatl Minn .................. -. ...... 
~ l a m a m k , ' ~ ,  Dak ....................... 
Fort Bt~Ynrd, N . Uak .................... 

Bock Mountnin Slope: 
Xrrt b i n a b i r r a ,  ~ o n t  ................ 
Che nnne W y o  ......................... N ~ X ~ Y I P ~ ~ ,  ~ e b r  ...................... 
Denver, Cvlo ............................ 
Ilod e City, Kana ....................... 

padflu 80wt:  
Olympi& Wwh ........................... 
~ O d b I l d  ........................ 
h e b i i r ' ,  Oregm ....................... 
flscl R I ~ #  CRI ........................... 
~am~menL,,  (:a1 ......................... 
Ian F r a n ~ ~ l w !  Cal ...................... .......................... tor Angelan, dal 
BsnIJiego, Csl .......................... 

. -. . - - -  ~ 

I For tho weoks ending- 

-U 
+ 6 

0 
2 

+17 
+39 
+B 

+22 
- 4  
+12 
-11 
.- 14 
-21 

-43 
60 

-78 

.- M 
-'A 
-13 
-30 
+I4 

8 

.- P - ~ 2 4  

.- 47 
:w 1 1:18 
28 

-1% 
... 

+ 8 
+21 
+30 
+I0 
+a5 + 6 
+12 

-14 
- 9  
-18 
$ 2  
-30 
. 8 

+ 7 
-32 
--- 48 

-28 
-34 
-42 
-a7 
-47 

-11 
- 2 4  --- 8 
.-a% 
----  B 
. 0 
.I, 
- 4  

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

-- 
-18 

9 
-213 . 4Li 
-12 
++ . 9 

-- 4 
-42 
-40 
.- 49 
-17 
-11 

. 7 
-10 
. 85 
.-- DB 
+ 2 
-20 
+ 7 
-38 

-20 
. 44, 
.-- N 
-24 
-13 
.- 20 
.- 10 
- 7  

+16 
+U 
+3J 
+14 
+a 
+I6 
+11 

+ 1 
+ 6  
+ ( 1  
+12 
.. 4 
+ 4 
+I8 

U 
-11 

-30 
.. 14 
- 3  . 8 
+ 1 
-20 
2 1 1  
-27 
-a 
- 6  
+ 1 . g 
-14 

-41 
-86 
-'a 
-28 
- 4  + 7 . 4 
-- 7 
- 9  
- 2  
-10 
-111 
-. 28 

-34 . ils 
-48 

-- 2 
.- 20 
-18 
-26 
-12 

+]8 
+2b 
+:I] 
4-74 
+ue 
+OD 
+I6 
.. 2 

-68 
-70 
-60 
-01 
-bs 
-44 
-44 

-66 
-01 
-56 
.. 64 
-48 
.. a4 

-24 
-28 
-21 

+I] 
-81 
-64 
-@ 
-47 

- ~ 9  . 24 
- i ~  
-..M 
-13 ....... 
. 7 
- 8  

... 

-n 
-!a 
-42 
-80 
-40 
-84 
. a6 
-05 
-49 
-86 
-42 
-66 
-18 

-14 
-82 
-44 

-a1 
-40 
-42 
-41 . 
-13 
+% + 0 
+I2 
+13 

!l -11 
-. o 

-IF4 
-a9 
-29 
-40 
-22 
-I4 
-19 

-26 
-a5 
-14 
-88 
-45 
..51 

-hZ 
. 48 
-24 
. a 
-17 . 
-28 

+21 
-25 
+a7 
+&I 
$47 

+, 5 +da 
+!&A 

" ..... 

-42 
-44 
-87 
-40 
-W 
-81 
-36 

-28 
-a4 
-30 
-a1 
-23 
-48 

-2R 
.5I 
4 5  

. P 
-23 
-19 
-28 
-M 

? : 
+ 5 
+a2 
+IS .- m 
+a8 
+'+'~6 
.- .. 
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TABLE 1.-Temperatwedeparturea for the reaton of 1891 fvom tL rerwat of many gearr-- 
Continued. 

8t.tionr. 

For the week8 endlng- 

Ataguat Sephnhec Oct 
-- 

Quit B t s t ~ :  
Atlmnta Gn ............................. 
mobile. 'his ............................. 
Yont ornery Ala ....................... 
vbk&urg, k i s s  ........................ 
New Orleonr La.. ...................... 
Sh~wvnpnrt i n . .  ........................ ........................ ~ o r t  Smith' Ark 
~ ~ t t ~ e ~ o c k '  ~ r k  ........................ 
Pdestlne, $ex .......................... 
Odvestun, Tex ......................... 
flRn Antonio, T e r  ....................... 

Ohio Valley and T e n n w w :  ......................... MemyhIs Teun 
Nruhrllld, Tenn ......................... 
Chnttanoags, Tenn.. .................... ........................ Knoxvills, Tenn 
Iro111#viI1n Ky .......................... ....................... lndianapn\l~ Ind 
~ inc inna t i  hie. .......................... 

.......................... Unlornbns,'Ohio 
Ylttsburg, Pa. .  ......................... 

Lnkc Hegiolr : .......................... Onwe o N. Y .  
~umflo,'~. Y ........................... 
Ubvelnnd Ohlo ......................... 
Iletrolt d l c h  ........................... 
~ l ~ e n ;  Mioh ........................... 
IITIUI~I haven, ~ l c h  ..................... 
Yilwuukoe Wls ........................ 
Chioa o, 111 ............................. 
l l s lnt f ,  Mine ........................... 

Upper Mindamlpyi Valley: 
LJt. Pat11 Minn. ......................... 
IA ~ n m i e ,   is ......................... 

....................... I)nvenlwrt, Inwa.. 
3)an Moinw, IIIWP. ...................... 
Npringfleld, I l l  .......................... ................................ Cnlro, 111 ........................... Ht. Imris Y o  

Ytlssonrl Vatley : 
N nflmld, Mo ......................... 

aaacu City Mo ........................ d" 
~ o u m n ~ i . ,  dune ........................ 
Omaha, Nebr ............................ 
Vnlentln~, Nebr. ........................ 
Huron, H. I)nk .......................... 

Xxtrrmo Nnrtl~wvnt: 
Mnnrlr~rl,  Minn ........................ 
fii*n~n~t-\I. N. DM\( ...................... 
h r t  Ilutorcl, N. 1)uk .................... 

Rocky Menntahl & l o p :  
Yurt Anrienb~~lne, Mont. ................ 
(:heysnne, Wyo ......................... 
North Plntb., Nebr ...................... .......................... I)tlnvrr (:(,lo.. 
1)(~1 n bity, Kans ....................... 

~nc i i f c  &Best: 
Olymldn Wnnh ......................... 
~or t l anc~ '  Omyon ........................ 
heebtrr  ' ~l.eyuit ....................... 
Hwl 1311~8 CJ.. ......................... 
IhoramenL~ cnl. .  ....................... ...................... ~ I I  ~ rma i&.o ,  (!HI 
IAoa Anyel~n, Chi. ....................... 
&n I)lel(u, W .......................... 

- 7 - 4 - 9 
-12 
- 1 
--I4 
- -28 
--r~ 
-13 
- 8 + 7 
-28 
-18 
-16 
- 4 
--I5 - 10 

IR 
B 

-- Za 

--a - a 
- - I  1 

o 
- 8 
- 4 

0 
-11 
- 17 

+11 + 6 
-10 

-- 8 
-.a 
--20 
-19 

-28 
-~ 19 + 1 + 6 

+2; - 

f 2 + B 

- 81 
+ I6 + 
- 11 

-21 
-28 
-19 
- 21 
---11 
-- 4 
- - I 4  - I 
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TABLE 11.-Precipitation departure6 for t b  eeaeon of 1891 from t l~e  norntal of many year8 . 

From 
Jnn . 1 to - 
Mar . 8, 
Inclu- - 
aivo . 13 . 

Bur tho woeku ending- 

Stations . March April 

20 . 27 . r . 10 . 17 . 
-- .- ...... 

-- . 00 . . 98 -- . 02 -- . 75 . . 21 
...fl7 + . 4 3  . . I 1  . . 70 . . 02 
-- . 07 + . f l l  -- . 04 . . 91 . . 10 

New England S t a h :  
East ort. Mu ................. 

. pot.tfencl, hie ................ 
Jjoston. Mnnu .............. 

Xi~Idle  Atlantic Stated: 
Albany N . Y ................ 
New Vdrk (.ii.y,N. Y ........ 
p~lil~clclpt~in. lpn ............. 
We~hfngtfJll City. I) . C ....... 
I. nc Irb~lr . Ve .............. 
d i b l k .  .................. 

Booth Atlantic states: 
Clrrvrlotta. N . C. ............... . ............ Wilmington. N C 
Clrarlaaton. 8 . C .............. 
Angnnta. Gn ................. 

................ Oavaonah. (.a 
Jsakwmrvillo. Flu ............ 

Golf Btohu : 
.................. Atlanta. Ga 
.................. Mobile. Ale 

............ Mont orner Als  
~ t c l c~%nrg .  %ins ............. 

............. Now Orleanr La 
............... ~hreveport.  /.a 

For t  Hmlt.l.. Ark ............. 
............. I I t t .  IA Rock. Ark 

Palestine. 'I'ctx ............... 
Gdve~ ton .  TAX .............. 
Sun Antnnio. "cex ............ 

Ohio Valley ant1 'l'enntmsen: 
.............. Mernpi~in. Tnnn 
............. Nanl~ville. l'ctr111 

Chattanoogn. Tenn .......... 
Kt~oxville. 'I'an~r ............. 
Lpulaville. K y  ............... 
Indiansj~olis. In11 ............ 

............. Clncinnnti. Ohio 
.............. Cdnm1)us; Ohio 

................ lJitt.aburg. P a  
Lake h g i o n  : 

Oswo o N.Y ................ 
~ u f n ~ . ' ~  . Y ................. 

.............. Clevelan~l . Ol~io 
................ Dotrolt. Mich 

Alpona. Miclr ................ 
(;rand 3Eaven.Mich .......... 

............. Milwaukee. Win 
.................. Ohion 0.111 

I)III~~%.  inn.. .............. 
U P ~ I R ~ '  Minniaui )pi VaIhy: 

st . ~ U I I I .  Mfnn .............. 
J. a (.rnnuc. Wi8 .............. 
I)avenl111rt.. I I IWIL ............. 

Ml~incw. IOWR ............ 
Sl~r inf l r l~l .  Ill ............... 
Cairn. Ill ..................... 
st . I.ouid. Mo ................ 

YImc~)orl Vdley : 
3 ringticI11. M ~ I  .............. 

ujlwm (:it %lo ............. 2' 
Cuncorc~is. Q A a  ............. 
O~nal~n.  Nehr ................. 
Vnlentirtn. N15br .............. 
J ~ I I ~ O I I .  H . 1)nk ............... 

Extreme Nortlr went: 
Mnnr )w~i  . Minn ............. 
Iliumi~r~.k. N . I)nk ............ 
Fnrt 1%1rf11rtI. N . I h k  .......... 

Rook M ~ I I I I ~ .  uin Hlol~tl: 
d r t  Aaulnnboint,. Wont ...... / 
(>hc . C ~ I I I I ~  . Wyo .............. 

~'lnitnr. .~~!br ........... 
1)enver. Colo ................ 
Duclgu. city. lcullr, ........... 

. . Rfl ... 12 

..1 . 00 
- . 88 
-1.18 
-1.80 ... B ... 95 +- . 14 - . & I  - .ox 

. . M . . 89 . .41 + .62 
-1.08 + . .IA + .78 
- . :lo 
+.I . M + .7n 
+2.35 

- . 50 + . 01 + .15 + . .m 
- .02 - . M 
- . 41  + .1Y 
- .48 

- .46 - .!14 - . 37 - .25 
- . 14 

0 0  
.. . :I:) 
. . 13 + . 05 

- . 04 + . 40 
$ .H7 + .IS 
. . B'A 
- . 61 ... I0  
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T*nrdlr, l**-p"ed~itation, depnrttrren fur  the  season of 1891 trow* the n o r m a l  of m a R y  

-- y e a r n - C v a t i ~ ~ ~ i c d .  
-- - -- - . . - 

F o r  tllu w w k ~  nn ling- ---- -- 
M n r c l ~  April  

- 

Stations. 

-. 

From 
Jan. 1 to  
M nr. 0, 
illolll- 

Paciflo Coast: 
"1~111pla, \Vnn11 .............. 
l'ort'll'ncl On'goll ............. 
l l O 1 r ~ r l o l  . . .  
It'"' "llltf; Cal...... .......... 
Sncralnent.o, (:III ............. 

1"r1111c1nc*03 (!&I.. ..........- 
"o' A1l~l ' lnR,  ............ 
st111 I)iaao, C ~ I .  .............. 

- - - -. 

. . 
BIVo. 13. 20. 
.. . . . .  

-6.98 ---.$I9 - . X l  
5. 57 ... HX - 1. lo 

-J 4. H:l + .27 - .4(J 
+3. XU - ,117 -- .I17 
-1 .7:1 - .JIB - .67 

. ( ) I  . .  (Il) - .411 
I I . I . I 
S1.37 -- .XI  - . w  

- -_ _ _ .._. . _  

Statiot~a. 

. - -  

27. 

+.I4 
- . 2;l 
-1. . ;I8 
-- . 15 - . rdj 
- . . .  5, 
-.2(1 

Bur tho wtmkn ~ ~ ~ d i n g -  
-- -. - - 

May J n n o  
. . ... . . .  - . 

1. A. 15. 22. 28. 6. 12. 18. ad. 
- --.... .- .. -- ... --- 

-. .a8 - H? -- .44 -- . I 0  - R? - .2R -- .H4 -. .75 + .76 .............. . . . . '.2 +I. ~ I I  . :17 . . .  (U - . 77 - . 44  + VI 
. l r  .77 + 11 + .76 -.. . .  - -  . 

- .W -- . 4 ~  .01 4- .&I  . M I  -- .13 - rn +1.02 - .a ............... . . . 
.711 -- .25 54 + . . . . . . . .  . - .  

n:l - .I:! - 
711 .'?:I -. Ill - ....... .  . . 

. .  . .  
.Yl .- 

... 2 
........... - .  

Hft -1. OH 1.02 ... 
.. . .  

........... . .  -. - . .  IG -1.14 

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

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

........... 
. - -  

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

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

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

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

........... 
. . . . . . . . . . . . . . .  .. .- 

... 

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

.. . . . . . . . . .  -- 
. ....... 

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

. .  
......... 

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

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

u. - 

-1.21 
+ .g7 
-. 
- ,45 

.a8 - .47 
-- .37 
-..M 
- -- 

a. lo. 17. 

-.7D 
... .7:1 . .  (11 
- .1)7 - .71) 
.- . f i t )  - . $ 1  
- . 2 5  

- 

+.W 
+ . :)I 
-1. ,I4 
-1. 
-t .42 
$ 1, w4 - . 1 
- . M  

--.02 .... ("1 - .45 
+ -+ .27 . + :7 . $ 4: 
-+ .26 

. 
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TABLE 11.-Predpitation departure8 for the season of 1891 from the normal of mafiy 

yearn-Con tiaued . 
I For the weokn ending- 

Stations . J ~ r n o  
.... .- . 

1. 8. 2.. 6. , 2 . , 0 
... 
P 

Miaaouri Valloy : 
kpingflald. Mo ............. -1.24 ... 18 

an8.w (:It Mo ............... 00 ... 7.1 
Concordla %aria ............... 7.1 . . .  85 

................ Omaha N;311r .- .MI .... 69 
.. valentine Nab* .............. !I5 - . 35 

litrron H.'UUL ................. 31 . .  UT 
Extreme dorthwewt : 

Moorbed, Minn ............... 45 ... 62 
1linmarc:k N . l lak ............... I6 . .  5.1 
Fort  ~uf t ; rd ,N . 1)ak ......... -. . 17 ... 16 

Ib. k Moulltain  slop^: Art dnnlnaboine, Mont .... + . 51 +.I . 81 
Cheyenne y litLib, W 9 ............. -. . 41 - . 40 

obr ............. 41 ... .0,! 
Denver, Celo ................ - . 67 -. . 07 
Dad e City, Kn11a ............. 0.1 ... 74 

~ a o i t l a  toant:  
Olympl Waeh ............. + . 67 -1 1.25 
~ort lsn? ,  &~rog<~n ........... 1 + . 27 + 1.0.i 
Roneburi Ore? .............. 40 . t 1.78 
Re1 Blu ' Ual .............. -. . 414 t . (19 
b r a m e n $ ,  (>a1 ............. - . 51 + . 17 
Nan Franclaw . C d  ............. 38 + . 36 ............ LOII Angeltta Us1 -. . 2.1 .... 12 
(lau Diego, &a1 ................. 17 ... I I 

...... ....... 
July  A I I E I I U ~  

.- ... .. .- 

3 . I l o  . I 7 . I r . 3 1  . I I, u . . I  21 . I .  8. 
.. .- .. ... 

New Xndand Rtnhu : . lEaet rt Me ................... 51 + 66 . . ~ortG111: MO ................ -. XI + I  III . . heton,  Mans ................ - 77 4- 68 
Mlddle Atlantlc Rtates: 

Alban N Y ................ - . RR .. 15 
New I%rk'Uil . N . Y ........ - . W 4- . 05 
Y ~ I I I ~ ~ I ~ I ~ I I I ~ ,  3.8 .............. 06 + . w 
Waebing t*~~  (!lt.y, U . (. ....... +I . 44 + . HO 
I#nahbury, Va .................. 0.i + . ti8 

urlolk, Vn ................. . . . Q 2  + . 78 
&nth Atlantic Staten: 

Cb~r l r~ t t e ,N  . U ................. 47 - . 21 
Wflminyton . N.O ............... .HI . 1.16 
Charlesbn. H . U ............... (18 -1 . 3% 
A11gr1nt.n. On ................... .On ... H$ 
~ v n n a n l i ,  (in ................ ..I . 24 + . LI 
Jnrkaonville. Pin ............ -1.16 .... Im 

Gulf Htnha : 
Atlnnto, ( i s  .................. -1.04 + . 83 
Mc~bile. AIR .................... IW $ 2  . 37 
Mr~nlyon~rr  Als ............ + I  . Xfl + . 18 
~ i a k ~ b ~ l r ~ .  &isn ................. 118 $1.64 
New Orlunl~n. 1.a. ............ 1.44 -t . 0H . ................... . t4tirovel~~rt 1.n rr 1 + 57 

.. ... ............. FI, r t  Nrriith. Ark 1 UJ / .HI 
............ ... . .  

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

............... 
.............. ( + 

................. + 
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TADLE 11.-Precipilatiolc departurra for ilte ernson of 1831 fieom the  novmal 04 niany 
yeara- -Cont in~rec l .  

Lake  Ragion;' 
Onwe o, N.Y .................................. 
~ e ~ e f o ,  N. Y.. ................................ 
CIerc.lani1, Ohio ................................ 

................................ I)etroit, Mlcrh.. 
Alpena M1c:h.. ................................ 

........................... (+rnnc~ knvnn, ~ i c t i  ......................... M i l w s ~ t k w  Win.. -. 
Chirsgo, 11i ................................... 
I)ulntl~,  Minn ................................. 

Upper Minalsni bpi Valley. 
St. I'uIII, ~ f n n . .  ..... .: ........................ 
L a  Cronut, Win.. .............................. 
Dnvenlmrt, Ti~wn .............................. 
Den Moinea, Iowa ............................. 
SpringHald, I l l . .  .............................. 
Cairo, 111 ...................................... 
St. Lcnrin Mi,. ................................. 

M i 8 ~ 1 1 r i  ~ n i l n ~ :  
8 rlng;flc?lrl, Mn. ............................... 

.............................. anrmn Cl t r ,  Mo F!' 
Cer~c~jrclin, kunn.. ............................. 

................................ Omaha, N e l ~ r . .  
Vnli!~~line, h'alrr ............................... 
1Irrron.X. I jnk. .  ............................... 

Extreme N ~ ~ r t h w r n t , :  
Mcn,rhr>nd, Minn.. ............................. 
Rlamnrrk, N. 1)uk.. ........................... 
JEc~pt B ~ ~ f b n l .  N. 1)ak.. ......................... 

h k y  Mountain S b y e :  
p o r t  An~inalmine,  Mont.. ..................... 

............................... Che anna Wvo 
............................ N i d h  1'ldttcr;~ellr 

.................................. 'Donver CcJn 
............................. ncdp ~ n n n  

Psolfic: C I I R O ~  :. 
Olympia Wnnh..  ................. .-.--. ......... 
~ 8 r t l n n d  on.pon .............................. 
he"",$ 0",gyR : ...................... 
M I  Hln , Cr11 ...................... 
(laeran~nnt,~. ( h i . .  ............................. 
Ban Prnncinc,,, (:HI ............................ 
I ~ t n  Anyelen, ( h i . .  ............................ 
Ben Inego, Cal ................................ 

Btationn. 

- 
Gnlf Stntcn-Co~~tir~~ii,cl. 

.............................. New Orlrnnn, 1.n 

.............................. Rl~revrlmrt,, 1,tt.. ................................. F o r t  Bn~ith,  Ark  
.............................. Litt le Kick. Ark . .  .................................. FaIratine, Tcx .............................. C d v e ~ t o n ,  TRX 
...................... Run Antonio. 'I'rx.. -.. 

Ohio Vnlleg end ' l ' r r~n~.~aeu:  ............................... Memphin, 'J'vns 
.............................. X ~ h r l l l i r ,  'l 'er~n.. 

.......................... Chnttnnimgir, 'I'c.nn.. 
................................. Xnoxvilli!, Trun  

I ~ l l i l ~ l l f l ? ,  K v . .  ............................... 
............................... I n d i n ~ ~ n ~ o l l ~ , '  Incl.. 

Cincinr~ati, Ol~io .  .............................. 
............................. Colum1111n. Ohio.. 

.................................. Ylt lnhl l r~ ,  1's 

~ . .  - . . . . ~  

For  t h i ~  W O O ~ ~  t:nillng - 

oct.  2. 

. . H Z  
+:I,22 
.. .71 .. rjj  
-- . W2 
... 

+ , 2 7  

. . 75  

.. .7n 

. . # I  .. ffl 

.. . 47  

. . 41  
- , 01) 

. ~ 9  
. , 1 8  

Boptt?ml~er 

4. 
......... 

--I. 06 

+ .?a ..$o 
.on 

11. 
-- - 

. . H I  
-1. on 
. . 4 2  

--- '91 

--- 
18. 

-].lo 
. 1. 11 
... .77 
. .I(% - .MI ... M 
+ : I  

-. .70 
. .f12 ... CI 
. .OII 
.. . f in  
. I 
.. .60 
- -  .:17 
.. .all 

.:I -- .72 
I .  ! - 1 . 5  

. . . - - -  I .  01 1 -1.11 

... .+ . 27  ?J 
I .. ..re 

+ . 28 . .HH 
(11 -. .77 

+ . :I8 . I 
:17 -.. ~7 

+ I .  11 . I .. + .47 ~ f i  
I + .(I() 

.-~ . 
25. 

....... 

.+I. :18 
.no 
. .7:j 
.. .72 
- .40 
+:I. 40 
+ .47 

... .77 

.. .XH  

.. . 9 ~  

. 

... .&I -.. (18 
-- .dl) ..... 
. .01 
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~ ] O A T B ( E R  AND CROP CONDITIONS FOR 1891 IN VARIOUB BEIC- 
TIONS OF THD UNITElD STATEIS. 

nLnrlnnrn. 
FarnlinR oporntionn 11oyin ill Alnbnmn nl~ont tho 1nt of Vel~r~~nry ,  alt~houyh the 

winturn nro ~ n ~ ~ o r t s l l y  ~nilcl ~ ~ I I O I I  '11 for nomu work to ~ I R  c11111cr in J)crc-o~nbc~r and JI~IIII- 
ary. 'Tho no11 is vury ~1.11lon1 no?~tire~ ~ ~ I I A O I I  trt I I I I ~  ti~ntr t111riug the \*.inter 118 to pre- 
VeEt p l o w i ~ ~ g  ant1 I W I ~ N ~ ~ I I ~ ~ I I I I  for tho ~ ) l ~ ~ n t i n g  of ce.rtr~i~~ wintcrr cropa. 

I he wcjntl~er crop I~nllotinn of thin ncrrvicae 1 1 c r ~ i 1 1  gc~uori~lly the firnt wook in April, 
bcoa~ieo firrn~ing oporntions icnil t l ~ e  p l i u ~ t i ~ ~ g  of t l ~ u  I I I I I R ~  in~l)ort,ant ITO 18 hnvo w d l  
begun by thin t,irne. ~ 1 1 o  first 1,nllotin insllod tl~in yoiw wan I I I I ~ O I I  A )pi\ 5. lj11ri11 
Fobruttry ant1 March, howover, t J~o  colt1 wcratl~rr w:~n nu auvertr, fi,/1owing a In id  
wintor, thnt a largo ,rol)ortion of tho fruit wan ctc~ntroyod nntl hnt fow penohon and . 
P ~ I I I I I ~  remained 1111 t\lt, trucas to ripon. In the soco~ltl wocrk of'A11ril 1111ot,11er c.olcl wsvo 
Pasacd ovtrr tho Stntu, ant1 all ~ I I I I I I K  corll, vogotnl~lt~s, ctc., wort! killetl to tho gro~lllcl 
and somo farmorn woro c~o111pc~11ed to ropl~tnt. 'I'l~o ribinft~ll t l ~ r o ~ ~ g h o n t  April was 
below tho normel, tin11 t l ~ i ~  I-ontlition, toycrther with tho c*ool wcvbt,l~or, tlrrow fnrnliug 
operations 1,1~1~kwnrtl. ' n ~ h  t l r o ~ ~ g l ~ t  t :o~ l t in t~ i~~y  t , l~ ro l~gl~  tho  non nth of May, i t  wnn 
not n ~ ~ t i l  t,llo mitl(1lo of .June tl~rbt fibir ntw~tln of corn 1i11t1 c ~ ~ t t o n  wort) no(~~~rotl. I)ur- 
in tho tl~irti  wouk in J I I I I ~  t l ~ o  c l r o ~ ~ y l ~ t  w i l ~  11roke11 11y frocl~ccrnt and yood ehowera in 
alrpartn of tho Htnkr, thnt wort, yrt.tbtlg I)enolic.iikl to ull c*rolln. Corl~ and cotton 
began a vigorous growth from this tirnc?, rbllcl tho noirnorl ~ O I I I I L ~ I ~ O I ~  very fnvornble 
until t,ht, 16th of AII tlat. 111 tllo nonthorr~ pnrtionn of t l ~ e  Stato hlblf-grow~l ootton 
bolln wore clinoovoro$ it1 the fiolcln on the aOtjll of . I I I I I~? .  

The ti~lent orop of corn 11nn boon rnrcdtr in A ~ I L ~ ~ L ~ I I I I ~  thin y1311r t l ~ n t  IIIIH 11eo11 g a t h e r d  
in rnany yearn. Aftor JIIIIO 1 tho necbsou WIIH   no st oxcc+lltr~~t f i~r  thin cqrop, and, for- 
tunately for tho far~nors of tho reltatt!, clc~ito n 11rryo nrocb wrin ~)l~ilitotl. 

E'rorr~ tile 1st to tho 15th of Auy~lst tho proc-il,it,ntio~~ wan n1111vo bl~e norn~~bl. Pro111 
tho 15th of A11yust nr~t i l  tllu midtllo of Soptoml~t~r rniu ftrll vtLry n1.1tlo111; the air 
becanlo vrrry dry, nnil cro 1s oufforotl very n1uc~11 for rnoistnro. 'rho ntn~osphoru wru, 
nlwo ~ln~lsnnlly warm. ' d i e  (lry s n t ~  I I O ~  ct~ndition of t11o I L ~ , I I I O H ~ I I I , ~ O  \van 80 eovere 
t h t  tllo c o t t b ~  WIW 11nclly ncorcl~od st111 tl113 plrmt was ~~lrirc~tl in RILI-h I ~ I I  nnhealtl~y 
condition thnt tlisooaen r~rpidly not in, and Iboforo tho 1Otl1 of Ho~~t1~11111trr tho yonng 
boll8 a ~ l d  nclllnc~bnnhod toenah nn oxttut~t that thtr exc*t~lltrnt o ~ ~ t l o o k  of Jnly 1 wan ohlit- 
eretell ant1 t l ~ o  c.hiincrn for ovon n Bbir crop wen) r11,ntroyod. Ily tho 12tm11 it  t~oorrme 
quite e v t d ~ t ~ ~ t  ill 811 n~~(~t,ions of Alibbn~n~r thnt t111r ('TO]) ~0111d 110 ~ O I ~ I I I ~ ~ I ~  fillly 28 per 
cent, (f llot, more. T l ~ e  11n~tl sorwon o e ~ ~ s e d  the plnnt to quit bloon~ir~g noonur tllan 
Usual, nntl a lrirge mclnction wna medo in thin wily rllno. 

l'eriodm ~ ? f  11~01qht.-April 11 to ,111ntr 15) ti1111 A I I ~ I I H ~  16 to S O ~ ~ C ~ I I I ~ I ! ~  12, 
W F ~  ~oent/i~~r.-.Jn~~o 18 to .Jnly 1. 
Cool clpo1ln.-'1'110 n~ontl~n of Mrry, Jnntl, and July, a,ntl Angnnt 23 to A u g ~ ~ n t  %. 
N'avm 8pclln.-AII~UR~ 15 to Allgnst 43. 
Coltrpnriso~~n 1,otweon the avurngo proc4pit1rrt ion r~ntl tern~l)t~r~ct,~lr~ for I-ortail) n~ontba 

in 1891 tho nor~unln for the Hlbl l lH 11t\r1o11 1br15 B ~ I O W I I  ill t,ll~r following t1b1111r: 
----.--- ---- 

' I I I ~ I ~ I I ~ I I .  l'roolpi&tlua. 
Month#. 

- 

Prom Mr. B. li. Ulerke, ol,sorvt!r, Wontl~er 1lnrc:ui n~nintrtnt director 
of t h e  Arkawlerts wor~tbtbr eorvioo nt I r i t t l t ~  1Coc.k: 

Gonord farming oporntinns hogan n l ~ o ~ ~ t  M1brc.11 21, 111tl1o11gl1 rbt t,l~nt tirntr t,ho soil 
wan too wet to  mnko goo11 plowing ant1 too colt1 to ytrrn~i~~c~to R O I V ~ R  plr~ntt*~l. 

The uxoom of 1trc.oi )itsibtion a t  tl~in tl~bte WIIH not grcrst,, hilt nhowtrrn woro frcr1111ont, 
an11 the avowgo o1ollhillr.n WI&R n111rh b~rlow t11o nor~ni~ l  ; t>l~in, to 1!t111rr with tho 1 0 ~  
knlpurst,nro of tho narly part of tho rnot~th, ~lrovel~totl the  oil &~IIII drying oa t  ~ u f -  
Boiently to mako good plowing, and in aomu portione aoriounly i~dnrocl oats that had 
been sown. 
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The cool weather wasadvantngeonsin retarding the devolopment of frriit 111idn nnd 
thus preventin injury by a subaoquent killing frost, which occnrrecl t l~ron h o ~ ~ t  the 
8hte on ~ p r i l % ,  but  no nerious dama o res111tod owing to the lntonesn of t f o  soaron. 

Corn was bein rapidly plnntetl &ring the woek ending April 11, which was 
favorable for all ginds of farm work. 

In  the muthern part of the Utah cotton-plantin became gouornl altont April 16, 
and in all other portions durin the following woeif. 

The mean temperature for drry aversgod ab011t three degroes per tlay lpelow tlie 
normal, and wan inj~lrioun to cotton in most sections of tho Utate in prevonting 
growth and tending to bring out cut-worms, which did considernbln clnn~ngo. 

The clry weather from tbe 5th to the 17th of May preventerl gorrninnt,ion of cotton 
seed planted, and diirin the following two weeks many ncrt'rn were plowecl u ) and 
re lanted in corn. At t%e close of the month eotton wa8 gc~~era l ly  clean a i d  we11 
cnftivated, and corn was in excellent condition. 

Up to the l a ~ t  week of July cotton w a ~  in good condition and promined nil abnn- 
dant 'eld, but during the last five days of the month heavy rnins occnrred thronph- 
ont tc Btste, cmsing bottom lands to become overflowed and rorioiinly tinrnag~ng 
the mop. Rnrt, blight, and shedding prevailed th rongho~~t  the lowlandn; on tlre 
nplands, however, eotton wee in excellont condition and promised a fnll I-rop. 

During the week ending Augast 20 the tomperntnre llverngod nbout five degree8 
above the normal. Cotton and corn made rapld growth and WIM reonporntin wonle- 
what from the affects of the heavy rnins in the lrtttar part of July when, on t t e  23d 
the weather turned snddenly mnch cooler and d~ir inp the ennning woek averaged 
about eight degrees per clay bolow the  normnl. '&in cold npdl, which ct~nti~rutwl 
until the middle of September, damaged the cotton beyond rwwery,  ennning blight, 
rnst, and sh&ciing to prevail to en alarming extent. This together with the rav- 
e cs of the boll and cotton worm, i t  is estimated, ham ceused the crop to be ant shart 
a%ont 20 per cent. 

A general summary of the weather conditions show8 that everything wnn fnvorsble 
for cotton up to July 27, when the heavy rains occnrred, ~ i n c e  whit-h tirno f l ~ e  candi- 
tion of t h i ~  crop ha8 stesdily fallen otf, The qnality of cotton ie, however, good 
and above the avera e. 

The worther wan k n n h l e  for unn dnring the entire aeanon, and the hrgcet crop 
baa been harvested that  han been mado in years. 

Oats did fairly well and wheat above the average. 

CALIFORNIA. 

From Mr. James A. Barwick, observer, Woather Bnrei~n at 5uck -  
mento: 

The peci~l iar i t ie~ of the rlimnto of C'nlifornin 11~aves hnt little to any, hnrnnno thore 
$8 a wet and dry sPnson, and all c-rops ext-ept gl*nin nrtr raiseti by irrigation ill the 
snmmnr or dry nrrnon and ronnarlt~cr~~tly tho w~ittlter r ~ t n  1)11t, I& nrnnll figure IJI tlle 
effectn upon crops. d i l l ,  howevor, nn that tho firnt part of tho npring wan ~xct.IIer~t 
for a11 crop", nnd t~ontin~~at l  nn nr~t i l  tll. l ~ e g i e i n ~  of thtr hot wave in th~r  lnnt clr~yn of 
Jnne, from whirh tirno up to &rpttr~nber waver :b(lcrr wtrvn of o x t r ~ r ~ ~ o  heat ~~trnnt~tl 
over thin Htate and so rontirr~~onn wt1ro they thnt it ,  in,jrrrcctl 1~1)th tho rainrr~ r~lrtl the 
wine p a  a, t ierehy reducing the avorclye yi1.111 of both fainin nnd wino por nc-re; 
hnt with Kcreared wvreage tht- n r ~ ~ o ~ r ~ l t  of rninin grwp1.u will ho 111)ont tlhe N I I I ~ I ~  nn lnnt 
year, bnt the wine ontpnt will im vtSrg ~ I I I C ~ I  lonn i l l  tltn Hartta ('lara Vell~ry 11ntl nomo- 
whnt l rw in tho Honoma and N a p  vnllegn. The ~rclsnI1op]11~r8 rrrin~d ero xi in tsttrtnin 
end ncattered arena thronghout the Httn ,111ac~tu11 ant1 Bt&t*ret~~cr~~Lo vnlloys and the 
fnotlrill region. 

Tha followirtg tlnta rc-gnrding the Ir lnt i~~g ant1 rnatnrirrg of tho clitr~.ront rroltn in 
the gwnt vaIIt~ya of thin Xhibtl? WItN Laten lir)nl lny ~ I I ~ I I I Y I  ~ ~ ~ t ~ t t o r o i o g i ~ ~ l r t ~ ~ ~ o r t  to  tho 
Htato Agricnltl~rnl Roc~it~ty for tho yrrir JXLl!j. 

Planting and Itnrvmliag l ime in 1Ca Sncramc~nlu and ,Vart .Ioaqrin tttllr!/r. ---- - - 
- 1 -  - - -  - - -- -- -- .- . - - -- 

I 

Kind ofcropn., I I'ln~~tlug. I Maturing. 

Wheat ....................................... 
Harley.. .......................................... 
0atn .......................................... 

Dur.rtnl,nr and Jnnt~nrg .....I ,Jnnr. 
-.do ..................... ' .lutrr nnd Jllly. 

.JRIIIIRP?/ IIIIII FeLritarg ....., IIu. 
Corn ......................................... Ftrl~r~~nry and Marc11 .......I Jt~nn to Attlftl~t. 
Rrnnn. ........................................ . . & I  ..................... I Mng t o  .Jnly. 
Penn ............................................... do ................ .....I A l ~ r i l  to .ltlnn. i:- Tnmatcrun .......................................... .cln ..................... MIIY l o  .li~n~,. 
Orweges ...................................... / .............................. I)ttL~>rnber pn~l.r~~n~tnry. , 
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There is  vory l i t t le if any  dirnrorlc*o in tho tinlo of pl~bt~titlg :I,IIII llnrvaating the  
above crops in  nort,hom dr non t l l e r~~  Cnlifornin, oxropt orangen, whic.h color llnd 

in northern Californitb bofhro they (lo in nonthorn Clblifornin, t,htrreby kncping 
the  orrrnge crol) from  pa^ of t,110 8t,1~to ctnning in ~omptctit~ion wit11 oaoh other, 
and a180 prrvttrlting thtr Rlllt,tillg of t,lln 1~:1bntol'11 tblld h0111o ~lll~l'kotn. 
, Crop8 noihr tllo ooaet of t he  1'at:ifit: Ooctibu ripen eomowl~at Irltt'r t l ~ r ~ n  t,lloy tlo in tho 
lntyrior ant1 warmor velloyn, whilo norlie of tho csonuties in  thta Iligllnr nlt,itntlo have 
their aropa ril~oll lm(1 mature louoh lator t h ~ n  the  conntioa tllibt conlpoae the  great 
v8 l l e~e  of tho ~ t n t e .  

UOL( )ItAl)O. 

From Mr. W. 8. Millcr, obsorvor, Wr;bt,llcr l%arcjsrr, clircc:tor of the 
Color:~do w c ; ~  t l~s r  uorvic:e : 

Thol~rt~t, RllOWH nntl t-olt~ woatllfrr ~ n s t  nprit~g rtrt,r~rtl+\tl far111 work 11 grorlt tloel. On 
8 ~ c o n n t o f t l ~ ~ l l o l ~ ~ y  grtrril~itl~tion tI11ri11g t hcr wintltw t l~c\ ,gro~s~~t l  WILH in nxtvrllnnt rondi. 
tion. April t::lrneirl wit11 ~ ~ r r v l i t t ~ l ~ ~ s o o t l i r ~ g  or plowinghr~vir~g I,crtrn dono. Il'rnit I,nds 
?ere held hnck 1,y thtr l o w ' t e r r ~ ~ ~ o r i ~ t ~ ~ r c . ,  t l111n HII ,  ing rrlarly t1hibt w o ~ ~ l t l  havo boen 
klllod by front Intor on. Hy April 1L rrotrtling l u ~ d  I,otrn s l , c , ~ ~ t  I-on~pletod cmd frni t  
wan I ~ ~ ~ i n l l i n g  to  ~ ~ ~ o n n o ~ n ;  COPII nn(i pot,~~toon woro ~~l tbnt t~t l  frorn April t o  t,he 
boginlll~lg of May. Alfalfrb 11t t,I~in tinlo wan tlning e x t r ~ ~ c ~ r t l i n ~ ~ r i l y  well. Toward 
the boginoi~lg of Msy tho trot dry air h ~ ~ t l  t8rnntoti the+ nrlrliu-c\, preventing thn grain 
f ron~  ~ ~ o ~ r ~ i l l g  IID, I,nt goncrr~l r~binn, wllit~h Ibll frorl~ bl~tr 10tsI1 t n  tho sntl of Mag, did 
tho gron~ltl r r l~l r l~  goo11 anti ~ , l ~ ~ c v t l  c ~ v t r r g t l ~ ~ r ~ ~  in 11, tint? t~ontlit~lon. With tho wet 
Weat,ht~r (whic.ll ~ I I H  no truc.onnivo in norntr It,c5:~li1 i c ~ ~  rbu t o  H ~ I I I I ~ W ~ I I I , ~ ~  ( I I L I I I I ~ ~ H  olf~+lfs) 
came* n cool N ,trll, whit.l1 inturliwotl wit11 tho growth of t.orn. Ily . ~ N I I O  5 whent WHO 
etoolit~g, rye hotl(ting ont, rorrl 111nt.11 t l t r i  tt'r color i111t1 t~ontllt ion, p ~ t ~ ~ ~ t o t l n  and frnits 
doirlg wc\li, s l l t l  t l~tr  tirnt ~bltiblt't\ V I ~ I J I  !rtril~,g t-l1ti. 11tribvy rilil\H tillrlng t>ho mrond den- 
"do of' .l~110 1Ilb11111gt\~l Holtlt3 hl4,~ ~ l l l t ' h  hlltl I ) l ? t ~ l l  1'11t tlllt l1Ob ~t't'llrott; ~ b o l l t  tlli8 
tinlo nn irrlmollsc, I,t,rry tnrt, , ~ I I U  nlno I , o i ~ ~ g  t1:1r1 trnttrd. 111 ttltr Ark~tnnan Valley 
ClltUng of who~bt l,og1~11 t , l t~  /rt,nt, firw tlrhyn o f . l ~ ~ n t +  ti,llowc.tl thtr noat w c ~ k  by hnrvost 
In esattrrn el111 nortllonnt,orl~ ('t,loribtlo. Wl~t t~l t  wsn J I I H ~ ~  n1~011t riptr i n  northeru 
Colornt~o whorl it was d i tn~ i~~ t r r l  ~ , g  e novoro h~~ilrrtorrn. (Ot'tllin ntorrn B fill1 report  
wan P~lldered c~tthotirne.) 'I'ownrtl thtr onti of.111ly wntnr wcm ~rtvrclncl, en e d d l y  for 
la11d not nndnr ditch. I~'ort ,~~t~r~tcrlg,  gt,~~tarrrl rninh lirll ovnr thtr Htrtt, t t o  1ant few 
days of t,hnt month; thnro wan not, I I I I I I ~ ~ I  n ~ ~ t l i ~ r i l ~ g  I'ro111 tlro~~gllt ,  in any nt)utiou. A t  
the Iltrginnirlg of A I I ~ I I H ~  fill grtcin l~ntl  1)oon IIII~V~.HL~>~III\~-I*~PL in the HOII I,nin Valley, 
Whore tho R L ) ( I R O ~  in r l o r n ~ ~ ~ l l g  nttvt?rr~l weokn 11ctt.r t l l l ~ ~ l l  i l l  o t l l ~ r  ntrcntIiorln of thin State. 
Tho nt~ronil rrlfi~lfi~ nrop wltn 1 1 1 ~ r v ~ ~ t e d  1,v t l l t r  6tI1 of the  n~ont l l  nntler favorable 
Oondit,io~~n wall nnc~~~rotl. 'I'htr ttrrn ,tr~r~tnrcr tktlri~tg AI I~ I IHQ WIM ~\ )Ol l t  RVerBge, 
but  t,llo pm. ip i t~ t inn  wtu t~o~lnitltrnbl~ltr iru t,llm~ t(111, avtrr~bgtr, grlrt~ndly; lbnt ah en- 
era1 rrlir, lkll t l l l r i ~ ~ g  tho I I L U ~ ,  firw tl~bgn of t,llat rno11L11, no thtrro wnrtr no ill effuc*ts acrm 
llbc-k of water. 011 A I I ~ I I N ~  FJ 1111ti 23 wtr 11:btI l ight frouta, doing 110 dfirn~b~t?. Tho 
first two wcttrka of Hol,ttrtl~l,trr woro clnitocvool, IIIIII hod s rotlnrcling t3fltrrt on carn and  
other nt , :~n~lir~g cropn, I,nt t l ~ n  wihrmor wen t l l~ r  nincSo thtr nlitldln of t h i ~ ~ n ~ o i ? t h  have 
d , o r ~ t  1,lt~c~cult,111lccrro IH ont  of tlt~ngt-r frc~rr~ trrbrly frcrntn itntl ttl~try rwtr IIOW ~ I I ~ I \ I I I I I ~  very 
rl&l,i(lly l L l l t ~  will y i t h t l  I I I + ~ I .  '1'110 thirtl crt, b of':~lf'~&lf':b in now nI,ont l~~br~~tant~od. The 
f l l b r r  I , I I~H Valltly g r : l j ~ ~  I ~ i ~ r v t ~ n t  WILH c o ~ ~ ~ ~ ~ f o k t l  1111dtrr very t i~vorr~l~lrr  rontlitioun by 
tho 20t11 of ~ ( , ~ ~ t t r t t ~ ~ , ~ ~ r .  

'rnkirlg t,l~tr HI~ILHOII  118 :I wlloltr tho w t r ~ ~ t ~ l ~ o r  ~ I I H  I,crt+n vtrrg gootl lijr ~bgric~nltnrintR, 
fUlt1 tho frlr~~ltrrn h~lvtr I ~ c r t l  ~b qoo11 y o ~ ~ r  in trvtrry W I I ~ .  1"or I'rnitl WI\ 111htI tbn trxreption- 
ally ~,otl  ynnr. F i c ~ t ~ ~ n n  ot t l ~ o  8 t i ~ t t t  wl~inh IWO ~ ~ ~ t f c ) r t t ~ ~ ~ z ~ L t ~ l y  I ~ u ( ~ t u c i  IUI t o  water 
a ~ ~ , p ? ~  rniaetl p o t 1  t:~t,pn thin y t w .  

IIALINOIH. 

I'rotn Mr. .John (jls;big, ~ ' ~ I H o I + v ( ~ I ' ,  Wc:~t,ll(hr I < U ~ O I L I I ,  i t1  c.lt;brgo of the 
Illinoiu wp;bt,hc~ uorvi(w :kt, Hpril~gfithl(l: 

7i~~1,~waf,~rr~,-l~t~twoor1 tho tl:~t,tw Mt11t.11 14 1~1111 Htrl~tt~rr~l,trr 12, 1891, Ultr tjtrrnpore- 
611r.o wan I,t-low the I I O ~ I I I I L ~  ~ , I I ~ O I I ~ ~ ~ I O I I ~  t,110 S t 3 ~ ~ t o  nirtt81r11 wuokn. At thtr c-trl~t~ral 
t,fHc*o tl~tr clt,tlc~ionoy rnn,gt~tl j'ro~n 2 t1ogrtat.n t,c, !) tlt~grtvn tlniiy. J)nl.i~ig tlltr f ~ l l l ~ w i l l ~  
dston thoto~npor ;~tnro  wan al~uvtr tllo norn~al :  Wookn trncliu~ April l(j,2:I; M~by 1; JIIIIH 
16, 19, ~ ~ n t t  26, 1~1lt1 A I I ~ ~ I H ~  21; ant1 ~lornl r~l  for tho wtrclks e l l t l i t ~ ~  M~by 16 11nc1 23; Junu 
11, all11 , J~l ly  3. 1,iyllt frostn ocv~~rrecl tlnring Al~ril, \ , I I ~  tlitl no tlrrroe~e. l"r0at8 
auihin ort:~lrred 011 MZIV 6, 7, 17, and 27, ant1 ditl c-ousidornblo tla~ungo to  arnnll frnita 
aild ttrncl~r V O ~ O ~ ~ I I I O R .  ' 

Rainfall.-'l'he rclirlfnll genwrally wan 11ntlly t~int , r i l~nt t~d t 2 l ~ r o ~ 1 g 1 ~ ~ ~ ~ t  the  s t a h  
d n r i n i  early *,art of atranon. 1)nr~ng.Jnly tho tlronght wcbn nn~lnui~lly HoVwrtr iu t h e  
Oentral nntl n ~ n t h ~ r n  oonnt,it~n. 1,11t nfttrr t(11at tinlo t , l~e  pret-ipitetiou was p o n c r ~ l l y  
Well cliatributotl over tho oo~ult~iue whore it wua no butll>' ~ic~crtiocL, 

- 
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F'heat.-The seeding of wheat boqinsduring September and is generally harvested 
about the end of d ~ ~ n e .  The corrdit~on of thin crop from tllu firnt has beon good and 
the  weather conditionn affected it very favorably, little clrm~ago boin done l ~ y  the 
dronth or fly. Wheat needing ha8 ~ ~ ~ n ~ n c n c u ( l  in the c011tr~1 tin11 aoutfunl conntiss, 
the  ground being in fairly good rol~tlition. 

Corn.-The seeding of corn begins during May rind i t  in gttnoritlly roacly to  harvt*st 
between October 1.5 and Novembur 1. At the prc.nont ti1110 i t  i~ ertfe to say that  t i t  
Iemt 70 per aunt of it is out of (Ian er fiorn frost, :~ntl tho ren~rritrtltjr will I)e by 
October 1. This crop hua been nlturfud by tlw corlti11111~11 FOOI wur~tllt-r of the I I ~ I U -  
ent  season. If a killing front doun not come bcrfi~re Octobur 1 the corn erop of the 
State will be onu of tho largenk ever rainetl. 

0ata.-'I'he~l;trrti~rg of oats l~ r tg in~  about Mey 1 t ~ ~ r t l  it ingttnurelly run11;y to l~r~rves t  
by .July 15. r h e  gram suffhrod norr1ewh:it frorn i~~noctn :rut1 the tlrotrght whioh ])re- 
veiled during July, and oonnidura1)lo of it  wihn tlt~rnr~getl 1)y Ilutivy rriinn which c a u ~ e d  
it to lodge. This crop will bo lighter than us~lal, but the tlni~ljt, is good. 

B&ts.-8trawberriea were badly nipped by tho fronts whicg occ~lrrecl during 
Mar, but  the crop rained was up to the average. With the exception of apples, tho 
frut crop was above the average. 

INDIANA. 

From Prof. H. A, Hueton, dircotar, and 0. F. R. Wappunhans, 
Weather Ruroitu, a~sintant director, 1ndlia11:b weuthor 8urvic:o: 

The winter was milt1 arid open thro~~ghout ,  and whurit winturod wull. Iluriug 
March, when excocjcliugly cold weather ocourrud, whoot wan protec~t,od by n cwvoring 
of mow, bu t  the oolcl wt.:ttller retartlcil the dov+\lo11111ullt of fruit I I I I I ~ ~ .  Tlre heavy 
rains dl~ring the lattor part of March ant1 tho oarly pert of April clolayotl plowing, 
the eeutli~lg of oats, rye, ~)otatoen, and tol~acco. Tho Ifittor p ~ r t  of April wan nloru 
favorable to farm work aud t'ropH, ~ l l d  lbt the clone of the month j)c~ucll~%n, peara, alld 
plume were in f11ll bloonl. Tllu light fronts tlnrinl: the tmrl port of May crii~ned no 
~ n j a r y ,  ant1 fruit a ~ t d  crop8 dicl wull, Alluot tlla ~nitltlla of t l u  r n o ~ ~ t l ~  nolnt, conk wwr 
 plan^, altl~oilgh the grolinti wan very dr  but tilirillg the lnttc~r ]):brt of the nkonth 
the weather wiu cnore favoral~lu i ~ r l t l  n e t ~ r g  all  tho (.ern IT , up WIW ~ ~ l i ~ t ~ t e t l  aucl oat8 
had im rovetl. In early .June rnuc.11 rcbir~ fitll; whc.:rt wan in fino contlition, clover 
ripene$ corn grew riipully, an11 froitn ~,ron~iaurl e yrorit yield; at,rewl)erriea werc 
abundant, but oata auu~rlccl almoat a c o n ~ ~ ~ l u t u  Sailuro. A l ~ o r ~ t  r~~itltllo of June nrnut 
sud the rein aphis ~ l l i i d ~  their alqjoarnrtc2tj in Rotnu loc8:tlitioa; wlloat ~llaturecl rtlp- 
idly, anhmrvcnting btrgan ill thono~ltlr~*rn portiol~n of the Rtute on the 13th. Ily this 
time oats had iut~~rovecl nod wa# lroodi~~g, curl1 wrin growiug rtlpitlly, clovtw wan cant, 
and berries were plontifc~l. At t l ~ e  oi~cl of Jane all wllu$&t wae iu  tho nllock; thrrwh- 
ing hail cornmencud, arlcl oata ant1 rye wrru I ~ o i l ~ g  I ~ ~ ~ r v u n t ~ d ;  (:or11 co~~t i t~uoi l  to  grow 
rapitlly. At the bugiouing of J ~ l l y  Ibrmorn 1)epn to nr9l:urer~ KI)I)II hay orop; the oat 
crop prove11 short; t11u ]lorbc:h crop w a ~  vctry 11uev.y. Tllo ri~irl : L I I ~  t ~ ~ o l  we&tl~er tll)ont 
the ruitlclle of July retiirtled the growtl~ of corn, l ~ u t  tol)auoo grtrw well, At the end 
of July potatocn and woterrnelons were in 811u co~~clition; tllert; wua iLn abnu~~ce of 
derrtruotive inmc:tu. 

1)uriug the early [mrt of Al~g~la t  corn l)otrbto~-w, t ~ ~ r t l  Iranttlros ur,otlorl rein, and 
fears were o n t e r t a ~ n ~ t ~  Of ner io~t~  111,jttry, hut tho c t ~ l ) i o ~ ~ s  ~ r L i l l f 4  of tho rr~iti~ile of t ~ l e  
nronth benalltctl ell eropn I L I I I ~  pli~cetl t>honuil in 11ettur co:ouclit,io~r for plowing. 'L'here 
ww a11 a b ~ l n t l n ~ ~ t  ~ne lo~r  c;rop. 'I'lle r:~ir~n that foil toward tllo untl of Angust bene- 
fited the  crops I L I I I ~  tile p o u n d  co~tt,in~~ecl in excwllor~t ~ot~t l i t ion for plowirrg; a t  tlle 
close of tho ~ o o l ~ t h  most of tile fioltln woro roatly fttr nuc8tlirr~. Nolttorr~l~or I J I - ~ I L I I  wit,ll 
dry cool wc::~t~ller. At t11in ti1110 tho oorn j)I:i~~tutl i r r  tho l:~t,tor piirt of  MIL^ wr~n st111 

reon ant1 railking; prmt~lron wuro i ~ r  oxc:ullorlt c.or111itio11; iilltl it11 int:rtrr~otl ibCWtLgt3 
%all been prepartxi for wllui~t n~rc:tlirrg, 1)11t little wlr15i~t 11rtt1 I,t$er~ nowll. Aboltt the 
nliclclle of Htrpternhor hot r~lltl (try wetrthor 1)rtrvtsilotl : L I I I ~  ~11~ovot1 very f i ivoral~l~ to  
corn, whioh ~rt;itlrretl no r;tr,itllg tllrbt I,y &j)ttrrrll~er 20 Inoat of t-nrrl w l ~ l  nufu from 
injury hy front, all11 in :I f*:w * I : q n  ~~t ' tor  tho (1rht0 111011tio1ltv1\ tht, ei1tir11 I-OPII t'rrop \van 
safe. Tol,ltt.c.o wan t:ut r~l~olrt tire, 20th of Hopturnbar. l'ho qnnlltity, clcuality, and 
perfect condition of tho to)~:~cc.o carol) of 18'31 ban not l)c.ort orlnnltul in j)tsst 

Upon the whole the wc~etl~er tlnri~lg the orop nenson of 18!)1 wtin vory cc:i~l.:ll,le, 
and with the excuption of oetn, tl~ore wtin rbn al)~ultlrtnt yiclltl of ril l  uxuullent qi~al i ty  
of ah orope, eud in consecluenoe yru:ht proplperity prevails in Indiana. 

IOWA. 

From Mr. J. R. Bsge, director of the Iowa weathcsr iuiil crop norvicc, 
Des Moirroe: 

Dm itA itn nt:my tlrrrwl)e~:kw and periotls of tlinoo~~rttgtr~ncrnt, thtj noenon of 1891 
brouC!t tha m a t  bountiful crop. vvor yurnored by the f&xwura of low.. 
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Maroh wns 11~111nnn1ly oold rind wot, find though tho  tnoiatr~m wae greatly tiewdecl, 
roads were well-11igIi irnpirnrtnl~lo r b r ~ t l  t,l~o HOII IU \vt!ri' g~rnc~rrblly too wet for plow- 

illg rurltl nooding ~nrit~il ~sltont tho Bth of April. 'I'lio utqrmolt WJLN two t o  tlrree wuoks 
lato nt thu o~ltucrt,, rr~~ct t l ~ o  nrbnto not~tlit~ionn c:ont~innt!rl t ~ n t ~ i l  itju olono. 

bn r ing  t,l~o tirut lrnlf of A1)ril tho W O I L ~ ~ I I ~ ~  W I ~ U  (*ooI 1bnt1 olondy, I)nt tilt, I ~ b t t ~ r  hnlf 
h l l g h t  nrortr fuvortrblo cot~tlit~ions of litrat I I I I ~  l ~ ~ o i n t l ~ r ~ ,  ~ i v i n g  R ~ U I I I L T ~ I L \ ~ ~ C ~  ilnpe- 
tus t o  j~leti t  growt11 I L I I ~ ~  grui~tly it11 )roving trlw tSrop uit,nntl~on. 'I'lln t I c ~ t ~ ~ l ~ - r a ~ t J u r e n ~ i d  
$oip~t,~i,titl~l of t,Iltr tnont,li ~ ~ v t ~ r ~ ~ g ~ ~ d  N I I I I I I ~ W I I I I , ~ ~  X ~ I ~ Y I I  t . 1 1 ~  nonn111. Co~~niOtrr~~bltt  ut~wi- 
ng  of unlnll gmi11 wan tlono ctttring tho  I I I O I I ~ ~ ~ I ,  n11~1 in no1110 st!otio~iu ( ! ~ ~ I I - ~ I I R ~ I ~ ~ I I ~  

WaH bog~tn  nltont t l ~ n  2Stl1. Urccsn wl1.e woll ut,~brt~otl, t ~ r ~ t l  t l ~ t r  inonth wus firvorrrbltr 
for mtrcbdowu, ~);tut,~trc~s, winttrr wl~crrbt nut1 rytr, r~ntl n~titall griiit~ (:rope. 

MILV wtbn CVOI a1111 dry. Thoro wort+ f ro i lno~~ t  light) t'rout,~ in II(?RTIY n11 noct ion~ of 
tho ~k;it,n, I)nt no cl~~,ri~rbge rtrsrllt~cttl trroclpt n ~ ~ ' I I I ~ P I I ~  rtrtlbrdin): of ttllo DPOIIH. 'L'hvre 
Wns vury lit,tlo ~ ) r o c i ~ ~ i t r ~ t i o n  nnti l  ~ b o t t t  tho 2Otl1, IIIIII tjhtt tlronght clnit,o uc~rionsly 
Rff'tsatotl tilllothy rttt~l orrrly-now11 o&t,u. At t h e  (:lono of t,ho ~non th ,  ltowtrvur, tho orop 
OlItlook wan rn;lc:h 11ottor thnu st t,llr, oorr~*nl~o~i t l i t~g  ~toriod in 1MlO. Cor t l -p le~~t ing 
at18 goncrrally cornl~l~ctotl 1)crforo t l~tr  lut of ,Inno, 111lt no~~sidorul~lu  rop l~n t i t t g  wuu 
nucc!nnitntcrd by tho tl~rprud~rtiona of cn t  i~ntl  wire w ~ r n t s .  

J I I I ~ O  wtbn (:t~;t,rIb~torin~(I by O X ~ ~ B I I I O B  of t0111 bor~tur* ~ L I I I I  ItlolilI ~t~otisstm of r r~i t~fnl l  
cttiiwir~~ ilootlu t i r l t l  t~arnngo to trropn; b u t  a n  tLo wliole i t  wan S~bvorrbl~Io t o  rnen srld 
Nmr~ll ~ r r r i ~ ~ ,  nntl corn rtirc,tlo fiiir pntgrcrnu. T l ~ e  nvernge t,c+11i11cjrr~t,tu~ WUA 18~0ttt 11t1r- 
mrbl, i~ntl  tkoro wortr no I ~ I I ~ I I I I L ~ ~ I I ~  frontn. In lnnny lo(!~il i t~i~n t l i ~  t * ~ o ~ ~ u u i v o  ~noint~irt)  
illtsrftrr(!d grostly wit11 t h e  o ~ ~ l t i v r ~ t ~ i o n  of oorn, ibntl t,llo wtrc!du g,rlt,iricrd :I tonlpor~rry 
6dvni1t11~cr. '1'110 orop wnn two weeku lrr,to tr,t tlto olouo of tl114 I I I O I I ~ . ~ .  

The tl~iily I L V O P I I ~ O  tttn~j)orntrtro of .Jnly wan ~t~l)otttj f ~ * ~ I e g r ~ ~ o u  I)oIo\v 1 . h ~  1tor111a1, 
IItaking it, t.l~o cwolcr~t, .Jr~l.v ~ v i t ~ l ~ i n  t,l~cr 1)itut twcrnt,y ycaa,rN. 'I'l~cr irvtwngn r~rinfrtll w m  
cl11011t t ~ o ~ * ~ r ~ r t ~ l ,  nntl i t  WIIU tiiirly wtjll clintril~ntotl. A vcyj  t lr~i~~rr~ging I~uilut,orln on the 
1st 1)lrnutrtl ovvr n 1111,rrow 11olt fro111 (Ihoroktrtr t,o I)(r('nt,llr t 'o l l l~ t~i~s ,  1,110 Ibr(ui of (Iv~t,l'ltu- 
tion 11oi11g nt  I V I L U ~  100 sclttnrurnilou. I)!:ul)it,o frcrclt~tr~~tul~owtrrn 1bnt1 nn r~nnnui~l  ticrgrtre 
of' c:lontlil~c-nn, firsir I)roKrctsn WIIU 111rt~11tr rn uo(~nr i t~g trlltr Iri~~y L I I I ~  ril~ot~trd gr11,in B T I I I ) ~ ,  

aittl t,lto ~ i t $ l d  W : L H I + X ~ U ~ I ~ ~ I I I I U ~ ~ ~ ~  Itor~vy in norirlv nll )ILI*~,N of tlto Stibtc?. l'ltu con- 
t l i t . i~ t~~  of corn, h ~ w o v s r ,  wnu 11011 ~)rorniuing n i  t.110 1 . 1 0 ~ 0  III' t ' I143 1notit01, b110 ~ 0 0 1  
Weather I ~ u i n ~  i ~ ~ t f i v o r ~ ~ l ) l t ,  to  its r:q)itl grow bl~. Illit i t  tuit.tlt~ rb g ~ ~ o d  u t i~ ,~~c l  end ita 
colt~r wrrn good. 

?'ho first 1rn.lf of Angctut wrbn WILI~III, rbc~tl g r o w i ~ ~ g  c'rol)x n ~ i i ~ l o  frrir progrouu. l'ltt) 
l~bnt woc!k in t,ho tno t~ t l~ ,  Itowt~vt,r, W I I U  : L I I I I ~ ~ I I I : I I I ~   old, I I I I ~  lig11t~ t'rt~ut~u \vcrro 
r e l ~ ~ r t , ~ t l  it1 O V H ~ Y  eonnt,y in t,110 S ~ , I L ~ , I , ,  lint tililr rt~111tii~11t (111111ngo WIIU light.. '1'110 
cool wcr~~t, l~or r:I!crc:koct tho ril)crttir~g oT corn, r ~ ~ t t l  tllu ~)roul~ ' ( : t ,  tltu c.louo of t,lle tnontll 
$van not j)ronriutng. 

Ntry~t,otnl~or, Iby I ~ I I  nvoribgo tlr~ily uscut run of T," grcbntlly c~ocnl~o~iu~~~tutI  li)r tltv dt?R- 
~ 1 t : n v ~  of t ~ r n ~ p e r n t , ~ ~ r e  t11tri11g t41tcr U I I I I I I I I ~ ~ ~  I I I ~ I I I ~ , ~ I U .  I t  W I I U  { I I V  w~br t~~ t~n t ,  ~bntl 1114t1- 
Kutl~ur t,11,, titieut, kh+pt,~rr~~l)+rr trvtrr knowr~ i11 II) \vII~,  I L I I I ~  I I , ~ ,  i t ,u  clout^ ovtrr,v I I ~ I ~ ~ U  t ~ f  vttr~t 
WIIN ~)r.l~c*t,ic:rbll,y H I L ~ C ~  1u11t1 no111111. 'f11u Iirml~ killing t'rout, otx:ttrr~vI o t ~  t,l~tr 111ttruing of 
0t:toltcrr 5 .  

All in 11.11, t,ho ytrrtr of  ):rncno 1H!)I g r~vo I,l~o i i ~ r ~ n t ~ r u  of Io\vrb t,l~tr I~a~nt, 1~11-1.011nt1 Drop 
~ O U M V I I  over 1~11owu aiuc:o tjhu soil w;ta t11r11t:tl 11y t l~(r ~ I I O W I I I I U I ~ U  OC civilixud rnnn. 

KANSAS. 

1('c'r.o111 Mr. T. 1i. J c ~ t n i r ~ g x ,  obuorvur, WC;~ t l l c+ r  IS~u.c!rl.~i r b t  Tolwkn, in 
ch;lr.yc? Ki~~n~:eu  wcirl,l~or ucrvict,: 

' ~ I I R  (:01t1 ~Oibt~ll l~~lll l l l  1ibI'~tt lb11tO1111t Of' N I I O W ~ ~ I I I  ill Milrt.11, l l l l~~lO1l~h g4'lltlI'lilly ~ H ~ I R -  
fioiibl to  w11tr11,t, I ~ I I I I  .r.vtr, ~trtrvtrnt ,~~~I I I I ~ ~ I ) I I ~ I ~ ~ , ~ ~ I I I  ot' t 1 1 ~  gro111111 f t~ r  u11vi11g (wopu. 'I'11e 
111ontll of Al)ril ol11~1to~1 cool, wil , l~ t1111c11 ~ ~ l o ~ ~ t l i t ~ ~ u u .  t81tv tii.utl \ ~ ~ r t r l i  g iving IIIII( . I I  r~hiti 
if! t,lttr corttrcd ibntl wctntorn oon~~ t i en ,  wl~ilu Lltcr  11ort.11tlrn rcncl nout~l~ern rurn~iinutl tlefi- 
attrnt,. 

1 % ~ -  t , l~o  I0t,l1 of April rnrit?l~ ~ t l o w i ~ r g  I I I I , ~ ~  1)c~on I ~ ~ I I I I ~ ,   OIL^ nowing wccu in ~ ~ r ~ g r t ~ u u ,  n ~ t d  
tho ~w~iit . io gr~wu l~rbtl nlrbtlo I) goo11 ut,i~rt. Ily tjllt, lNt11 t111r oi~,t,u ~vtrrt, gnt~crrctlly sowti, 
Urltl in t,tw uontll thcr ttoru wiru gt*ntrrtrlly ~)lrint~otl, wl~i lo  t. l r t \  wl~crrbt n ~ ~ t l  rycr h~btl tltoir 
W X C ( ~ ~ ~ O I I ~ ,  JIf'Ogl'OHH. 'This wtmk gtbvttltn uo111t9 wltrnl w(,~it~litrr, wlti1~11 ( ~ o t ~ t ~ i ~ t ~ ~ o d  t h r ~ n  h 
tho ti)llowitlll; wtrok, by whioh t,in~o t,l~o ori,tn wcrrcr I I I I I ~ ~ ~ I I K  IL 1It1o ut,~r~rt 1111 O V O ~  tfte 
Btatt,; cherry nttd 1101i,oIi trouu wort9 in fttll I)loo~n, 1bnt1 t ~ l l  v19gotnt~io11 111~1 nin11e R the- 
ntrtncrn~~,l g rowt l~ .  In tlro trxt~ron~tr s#~ntht r r t~  ( !o l l l~ t i@'~ cor11 WILH 6 in~ltou high, W/ll5Bt 
10 t;o l;, wllil0 rvo WllU h4:lbdill~ Ollt. 

Iiy M I I , ~  1 bltcr , ) r~~ , i r i o  grriuu wrs~ fnrniul~inll; good p ~ l ~ ~ t i r r e  t i ~ r  11.11 stonk. The Ittr o 
*'i&ittfirll t\itring t,lto tirut, 11rhlf of April. ft)llowtt~l 11,s t,Iw I V I L ~ I I I  wot~,t,htrr in t , l~e  lrwt, hthff, 
t n n t l ~  n rn l~id  grtr~vt~lt in ~r l l  c!rttl)u, wl1ic.11, J I I I W ( ~ V I ~ ,  rt!~v+ivutI (il~it~tr II olteok tlurinu tlte 
d r y  wuiltkur ol' tku firat kull'of Bl:~~y. l u  t.11~ bioutht!rn couutioa thv wllucll b u y ~ u  
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heailing t h e  first'weok i n  Mag, while ntr:~wl,errios ripened tho socontl week; thin 
week the  drought wr~s  broken l )y :~ l~nr~ t l :~n t  rninn in tho wont nntl northwest contitiee, 
which beoerne gorlerril O V O ~  the? Hti~te I I I I I . ~ I I ~  tho nnt:~.ct:ding wt:trk. On :bc(:onnt of' 
tho dry  wcot,h~:r d ~ ~ r i n  r t,ho firnt of t,l~o nior~t, l~ t,ho t:ool woet,l~er j~rovc:cl I~enefinial t o  
all crop*, 1)nt t l i~r ing  tho lnnt h ~ t l f  i t  w:ln n tl,:t,ri~nc:r~t. 'rho :~l ,nntl :~nt r :~inn r~ntl  cool 
weather conbinnod t l l r o t ~ g l ~  t,l~o runt of tho rtlontl~, giving gront in11)otnn to  wl~oibt, 
rye, oat,s, grrrss, ancl frtritn, I ~ n t  rc:t:lrtlit~g tc.orn ; I , I I I ~  tho vtrgot:~blo garclon. Ilome- 

rown ntrawbttrrien 1)og:bn n ~ ~ p p l y i n g  tho t :~ l~lon of t l~tr  t * t ~ ~ ~ t ~ r : ~ , l  c o ~ ~ n t i ~ n  (luring the  
foar th  wtwk of ~ e y ,  n~ l t l  t l ~ e  tlnnc: grnnnc:n wc:rc: rc!:~,~y for t ~ ~ c :  firnt t:~~t,tirlg. 

Tho firnt wot:k in Jrlne gnve nn 8 I : O ~ ~ ~ ~ I I I I : L ~ ~ O I I  of t,litr wut wout,l~er, 1)nt wit11 t h e  
tern1)er;~tnrn rru~c:h Inore neasori:~l, :~riil c.orl1 c:c~r~irt~~~~rcc:tl ~ n i ~ k i n g  IL r1~j)i11 g1.t~~t.11; 
whe:~t Ir:~rvont, 1)og:~11 in thtr nontht~rri tit:r of t~ot~ntion thin woek. 'I'he nc:t:oi~tl wook 
in .lnnc t,ho f~brrnern wt:rc: en;~l)lc~tl t o  gc:t i ~ ~ t ~ o  t,l~t:ir t~orr~lic:ltln in IL l :~rgu jnrt of tho 
Btilte, Ilninn ntc~ppo,l +.Ire u - l ~ ~ n t  h~rrvfuk in ljl!lr t.t:~~tritl t:t)nr~ti~:n ~ I I I I  t (~ iu l  wetrk, 
whilo t h e  crop c:ontlit,ionn in tho we:ntt:rr~ t:o~~r~L~c:n \vc:rtr n~ont c%xt:t:llont; tlrrring thin 
week a "tlry npc:ll" oxtonclot1 throngh tho n o ~ ~ t l ~ t : r n  tior of no~lnl~ion wont ol' (:l~inr- 
t oaq r~a ,  ant1 tllrring t,lie wctc:k t:ne~irig J u l y  4 ~novotl in to  t h e  oolll~tion olmt of llcbrper, 
ye t  thro1lg11 tht: ~rc:rt,or por t  oft~lro Ht:~t,o thn lirnt wc:ok in .Jnly wnn tho g ro t~ t  corn 
week of t he  N B B ~ O I I ,  t , h ~  w(::~t,I~or 11:~ving l)~:t*onit~ I I I O ~ I ~  nc::trly I I O ~ I I I : L ~  in rill itn t11rl)rtrt- 
menta. Ilye harvent, orltl~:tl in t l ~ o  c:nntt:~~n t : o ~ ~ ~ ~ t , i t : ~ .  I )n~. ing  t l ~ o  HOI : I J I I~  w e ~ k  in 
Jn ly  pennhns ant1 a j ) p l e ~  wc:ro ~narke:tt>tl in :~,l)~lr~ctnr~c:tr in ~:ont,r:~l i~1111 no~~t l torn  eonr~-  
tiea; Rrn:~Il f r~t i t~n :11)11ntlnnt in nll psrtn ttxoc:pf, tho r~c:werrt,, : I ~ I I I ~  (:or11 KTOW rsl)itlly, 
The tllirtl wc:c:k thotiry W R : L ~ , ~ H ~  na l r r cb~~~ :~ I  to ICIk, W~IHOII ,  M c ) ~ r t ~ g o ~ ~ ~ e r y ,  Ir:~,l)ot1tlo, rind 
Chero kecr; t he  Htnte gt:noritlly W:IN wull w:~terotl, ~:npc:t:ii~,lly in t , l~e c:t:r~I~r:~~l ( :o~lnt i ( t~ ;  
corn in tannet, much of i t  in nilk. '1'11~ n ~ x t  ~rc?t:k wnn u go~)tl  orre forgtrnor:tl 1)nrl)ontrn; 
whent I~ervont ovor, o n t , ~  h:~rv(:nt nt::~rly no, t l i~x  I ~ t ~ r v ~ h t  I)t3gt111, 1 1 : ~ y i n ~  in ~)rogronn. 
The  d ronght  coutinclucl irr tho  not~t,l~c,:~nt t,l~rr rtmt, of tho 1nont11, ~ i t h  cool, ulo~ldy, 
ant1 wet  wcvrther in t l r ~  rt:nt of tho St:t.t,cc, : L I I ~  (:or11 g r o \ v i ~ ~ g  r:~,l)iclly. 

The  tirnt week in A t ~ g ~ ~ n t  gnvc: rnl t:nt,iro olln~igo ovor t,ho Kt,:~t,e, :I grontly t l i~n i l~ i s l~ed  
rainf:sll :br~tl 1r1tle11 Inoro N I I ~ I H I I ~ I I ~ ,  y ~ t  :I 1c)wt:r t o ~ n ~ ) ( : r ~ ~ t n r t ~ ;  tlllcr 11ro11gl1t ill t he  
eout11e:mtcrn co~~~~t ionox t t :~~c lo t l  ovor t,ho l:~,rgtrr pnrt  ot t,ho no~~ t l~ t : r r~  I1:bIf of tho Htnte, 
b u t  (loring t l ~ u  necontl w ~ c k  w:~n rc:tlnot:tl tjo t,l~o c :o~~~~t i a snc )n t l~  of Miibrni, Coft'try, rbntl 
MoPl~ernon and n:bnt of Htt~fTortl, K i n g r r ~ : ~ ~ ~ ,  : ~ i l ~ l  ( ~ O I I ~ ~ L I I C I ~ I ~ ;  11igh t ,onlr)<rrut~lr~ nncl 
much nnnnl~ir~e thie wcok. In  tl~rt wt-ntcrrri conr~tion r:binn p ~ ~ t  t,ho grolintl in gootlcon- 
dition for f:~ll plowing; irk tho ~ol~t~ho;antc:rrl c:ollrlt~ion t,ho ~orlg-ootitlin~~ctl tlrotrght (thin 
being tht: nuverltl~ woc:k), co~:j)lt:cl with tflle I~iglk ~t:~n]bt:rntnr(:, 1)ogibn t,o ~~(Ve>c:t, I I O ~  
only tho  corn, 1)nt slut) t h e  nl~i~tln trt:c:n; h~sy (:rot) ln 1wovii1g t,licr I~os t  for NIJII IU ,yt:i~rn. 
Hot, ilrg wontl~cr prc:vailotl t l t ~ r . i ~ ~ g  tho tjl~irtl wc~c:k of A n g ~ ~ n t ,  1111til tlllt: lnnt two  
clays, wltor~ tht: ten11)or:rt~nrt: r:~l,iell,y Ibll, nnow f :~ l l i r~g  l i ~ r  no~r~o  tninntun tlnring tho 
mitldle of t,hc: af%c!rnoot~ ol' t,l~e: :'lntJ Ito:lr 1~111. c:ontr:~,l 11:~l.t of 0Ltt:tw:~ (:otcntv. 'I'll13 tlr,y, 
h o t  w e : ~ t l ~ o  ttrin wook wan fi~vc,r:~.~~lt: For 1,111: c?rl.rly c:t,rll, \,nt, nr~fitvorn~,itr to t110 l r~tu  
cant, tho for nlor I)t:i~iy; nc::~rly ~n:~I~nr(:tl. 'I'III: ( I r c )~~g l~ t ,  \V:I,M l)roke!~i t , I ~ i n  wt:t:k in l ~ b -  
be t t e  antl Crhorokcc:, I ~ u t  too leto 1.0 I)c:nc:liL oxcol)t lib11 plowing r~ntl  rollow ntook- 
wutc:r. 

(:oltl, dry  westller oh:~r:~c:ttrriat!tI tho  l'~)llrt,l~ wlat?k ill h l rg~~nt , ,  t:x(:o])t in tho wontf)rn 
antl extrorr~e e :~s tor t~  connt,ion, wl~c.ro goo11 ~ : L ~ I I H  li:ll ; fronl,n oc:c.t~~.r.trtl 011 S I I I I I ~ : L ~  end 
Mnnclay, h a t t o o  l ight to ~ ~ ~ I ~ ; L I I I : I . ~ I : .  '1'111% I + ~ I I I I , ~ ~ I I I I ~ I I  d ry  \vt::btl~t!r I)c*,g:~n 1~ot+Irort,6rn tho 
l a t e  corn crop 1)y too o:~rly rn:~l,nring; nt  t , l~o  (.lono of t,ho wt:ok tho 11:by crop hntl 
betm very gerlc%r;blly noc:trrc~~l. 

'I'hw f i r ~ t  of Hol~t~c:~r~l)c:r w n , ~  :L I:OII t , i n~~ :~ t , i o r~  ol' t110 (Icy, t:oo1 \vt~:~.t,l~trr of I l~n  11roc:otl- 
i ng  w c ~ k ;  nt~rrr-c:~ctt i~~g w;m vigoro~~nly j ~ l ~ ~ l ~ c ~ t l  t ,~ )  n:,vo 1,110 li)cltlt,r. ( ~ I I I ) , ~  ~ I I , ~ I I H  i n  
tho wwnt,rr~i st111 ~~r,rthwtmt,crrr~ c:o~~nt,itrn c111ri11:: l I I ~ t :  *e't.o1111 \voc:k i l l  Scrpt,c~~nl~c!r KILVO 

lluw life to  tho letu corn thcro, nntl t:11u01t:tl I':~ll l)Iowi~lg to 1)o H U I : I : I : N I ~ ' I I ~ ~ ~  1111nJ1ed. 

The  n i i l t l r~e~s  of t he  wintor IX!)O-'!)I grt.:~tl,y f:rvoretl tho c:ontlitio~~ of 1:111 grriinn 
and  gresern ancl left t he  fellit trt!c~ of till kit~tln in oxooltorlt ortior nt  t,lle optnning ol' 
t he  present weanon. Plowing W:LN gt>ner:~lly ac~rnn~enc:otl i ~ h o n t  M:rrt-h 10, 1,hon h the  
heavy r:rinn which fell fbr horue t i r r ~ c :  pruvioua t o  thrtt tl:~to rorrtlt~red tho g r o ~ ~ n t f  unlit 
for c ~ l l t ~ v a t i o n  in tho  1)ottorn lnntln. The nortnon wan, npon tho wl~olc:, vtnry t~n fa -  
vorable 11p to May 10. ICxeennive rein el~cl lack of nntlnl~ir~o rot:~rtlotl 1111 fbml work. 
T o  these cletr~rnonts wuru utlcled I~c-:bvy, ant1 in nrilny p i ~ r t s  of the Htr~to tlanleging, 
frontn from May 4 t o  7. 'I'honglr the  ir4itlry frorn t,l~eno wen not no grout nn wen rtt 
firat auticipatod, they nerved i b n  it notltsck t o  n1I teropa, p:~rt,ic-~llt~rly t o  f t ~ ~ i t n .  1Ju- 
favorshle wc.ntht:r c*ontlitionn dc.l:~y~+tl thtr c~otnplotion o f  corn-1)lnnting until May 10. 

E'ollowing them ooudit~ons oanle e p t : ~ ~ o d  of' o.wunaivu dryuesa. For u timo it 
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Operated t o  the advantage of aro 8, bilt by t h e  ' 1 ~ t  of Jane i t  11nd nssnmed the  chnr- 

I thtr nnlnll grii,in crop8 tlovcrr fnlly aQter of a serious dronght, frrnn tKu rosultn of w l ~ i i l  
re(3overed. The aensonirl preoipitation, w11ic:ll on Mi~,y 1 n11ow0iI lrn oxcons of 0.87 
inch, wan on MR QZ 1.37 incl~na lonu ~ , I I R I I  ti10 I ~ O ~ I I I ~ L ~ .  't'hin ttotit:i(!nay w ~ l l ~ g r ~ ~ ~ u n ~ l y  
inolquesecl nnti l  , 8 1 1 ~  15, when i t  attr~illutl ir n l a x i t ~ ~ l t n ~  ofR.01 int:Ilen. 1"rom t h a t  dnte 
t o  thtlt, pronent tinlo (Rol~ton~ber It) tAo ~ e ~ r n o r ~ n l  doficionoy ~ I I I N  d i l~~ininhnd t o  l.rA 
inc,llen. Tllu noneonul tonkperaturo 1~:m t l ~ r n n g l ~ o n t  b l~e  seeson nlrowr~ n I l~rge  t3xcenw. 
Thin in nttribut,nl)lo, in t he  rnnin, t o  t h o ~ ~ n ~ t n n a l  alolnonoy of tl~troirrlic!r ~ n o n t l ~ r  of t)l~tlt, 
year. 'rho crop noa,non wnn, n1)on tho  whole, imt?omnror~ly oool, s~rtl dlrrinp: tho nlonthe 
of ,Jl~ly nnd Al~gnnt n l~t~orr r~idly  no. 'rlloro wtrre IIO protr~a~ct~crct ~ ~ c r i t ~ t l n  of ctxcesnive 
heat, t,he h i ~ l ~ o n t  te~r l  nrcltr~rc~ of thtr ncrn,noll I)c'ilr X3", on A I I ~ I I ~ ~  10. 't'l~tr I L ~ I O I I I I ~  
of~lns l l i r lo  rocoi\reii cl'nrillR t ~ l o  ntrttnoli wiin l l ro~ l l l i~y  in trxt:onn of ttllo I I O ~ I I I ~ I ,   ant^ i t  
W W  tho o ~ ~ o  contlitior~ trnt8irt31,y frrvornl~lo t,o t-ro I Ilrogronn. 

Tho oRoat of tho  wont,hc!r c:ondit,iorln ot1t,linc$A w~r,n, oxcrt3pt in t,lto C I L R ~ ~ R  of a f o ~  
ar(lps, v ~ r y  tlolcttrriolln. 't ' I1t3 c~xcot\tling tlrgnt~nn ~)rt!vi~,ilillg t r t  tho I I N I I I L ~  til~rtr for t< l~o  
Bett'ing nnt  of tohnnoo, nltoltt .IIIIIO 10, c:orn~~trlltal growern t40 ktrq, t,Iitq pla~rtn i n  tllt1ir 
!)riginill I~otln 11rrtil in lnruly ortnon tlroy IPI~~ILIII I )  too I i r r ~ o  filr nibfo t , r r r r~nl~lent i~~g,  cr~rtl 

~ o ~ ~ a n q i ~ e ~ ~ ~ o t h ~ r  crop wrha not in tht) K ~ O I I I I ~  I I R ~ O ~ U  . J I I I I I )  :30. Thin f'ibcrt, c:o~~ll~incrd 
with tho  fniluro of t11o yoring p la~l t~u to  t>~rko root rirpitily, ~ J I I ~ U  I~oirn H ntrrioi~n tlr~bw- 
bnok t o  tho amp, nnil a t  tile linnont tirntr i t  in ~~ro l ) r~ l , l y  trw t111,yn I~bttr i~nt l  1)rolninus 
Only s fair l~nrvent. <:orn-pfir,~ltfing wi~n liliowiat! tlt!lnyt$tl t l~ rongh  tho  tlrynttnn of tho 
Weot,llnr, and for no1110 t,inlt~ I L S ~ O ~  i t  N ~ I ~ O I I ~ ~ I M I  t 1 1 0  o n t , ~ t ~ t ~ k  WI&N fil,r fro111 )roll~iniug. 
since then i t  h r ~ ~  rtri:t~vt!~nd fro111 t,lrin tlr;~,wl~cac:k, 1 ~ 1 1 c l  will tloitl~tlcrun \1t1 t\re 1arg1rnt 
crop over I1itrvc3ntotl in t,llo Ht~~t, t \ ,  l~trrring tli~rntl~tr 1'fo111 eibrly fi 'o~t~,  t,o wlli(*,l~ i t  in IIIOPO 
tllan 11ai11,,lly ~xpou~r t l ,  owi~rg  t o  t11t) (!0111 tlt1,11111 wt>:1,tjllt>r of A I I ~ I I N ~  rtrtl~rtling itn prog- 

towtrrtln ~ n i r t ~ ~ r i t , y .  
t 1 I I I f I I  r ~ i ~  win i : ~ ~ ~ ~ i ~ l t r t ~ l ~ l , y  ~11:11lrr  I I ~ v r i ~ t .  'I'llin in par- 

t i cn l11 ,~ l~  t,r11t3 of orrtn, wl1ic.11 i l l  I I I : I . I I ~  ntrl.t,itrlln wrl,n n t,ot,rl.l f:~,ill~rt!. '1'110 Irirr~cmt wtbn 
c o n ~ l ~ l o t o ~ l  ,111l.v IT,, I I , I I ~ I  1,110 ~)ch~.iotl o r  clry ~ ~ i ~ t ~ l ~ t r r  1)rt!t:otling t,l~in t , i ~ ~ i o  t e ~ ~ t ~  tllllr grlrill 
Eltort, 11,11tl witl~c:rcttl it Ilctti~rc, it. I I I L ~ I  ~~,t,t~ibi~~irtl  it,^ norn~trl niztr. ' ( ( l ~ t ~ o ~ ~ t ~ l o c ~ k  fin wllt\t~t 
efhrly i r ~  t l ~ c t  NO:LH~II ,  I I I I ~ I  for 11, I I I I I I I ~ ~ I  ~ ) r t ? v i o ~ ~ s  tie Iti~rvtrut~ tiilllo, . J I I I I ~ ~  20 t t ~  :!I), WILU 
!nont t ~ x c : t ~ ~ ~ l ~ ~ r t ~ .  '1'1rtr ntrtritr t::\,rlnchn wlrioh ol~c+rn~t,trtl ~r~gn~ilrnt thtr Hllt't'tsUn 111' t)lrtr orbt I-lup 
IUjnrotl tllin gr:rin, 11111, ow i ~ ~ g  t,o t,l~t! oll.rli18r' tll~l,t! 111'1.1113 I~trrvtmt t.l~oir crltirt.1~ wt\rcr 11r1t 
60 at)rioi~n. I:t~rrt:r:rlly nl~t~r~lcing, I t r u ~  t j lr~tl~ t l r l  trvtrrrsgtr nrop wrbn l ~ ~ ~ r v t ~ n t ~ o t l ,  t l l ~ o t ~ g l ~  
thw rtrporbn ILH t,o t110 t1~111111111t~ i l l  t,l~tr tlilfirrtrn t )I:I ,I .~,H 111' t,11tr St,i~t.c! I L ~ O  1)y 110 I I I ~ $ I L I I ~  111li- 
furrn ; wo~lltr ~trt:t,io~~n, wI~it*Ir IIILIL 11t\tg11 li~,\,orocl 11y 101:11,1 l I l ~ ~ ~ ~ ~ ~ I t ~ r u l ~ ~ ~ w ~ ~ r ~  tlrtring t11o 
errrly prsrt of . I I I I I ~ ,  r o p o r t , i ~ ~ g  111ortr ~JI:I.II 11~11 i r v o r i ~ g ~  yit\lcl, ~ l ~ i l o  i l l  ot,l~t-r ~lint~ric!tn 
dnfit:ic?nttit:n I I N  grt.rrt, rl,n LO por n t~nt  trxinttvl. 

1"rrlib i111t1 vc\gc!t,tc.l~lu t-rolln crrtr gt?nc~rlr.lly v t ~ y  fitic~. 'rtro ~ ) v l r r ~ ~ r  nlllrtrrt\cl nolne 
in.jl~r,~ STOIII t,lltr trtl,rly I'rt~ntn, I I I I ~ ,  t,11t1 yitrltl intlit:i~,t.t\u tlIli~t, ~ , I I O  ~tfiht-t~n wtlrtr I I O ~ ,  n t~ r io~~n .  

I t  iu ytrt t,oo trn.rly ~ , I I  11rotlic.I~ :rt:t:rrr:r,t,t~l.y t,l~tr t!lb:~,rn.t:t,trr OF t,lrcr I I O I I I ~ I  crop, I I I I ~  fro111 
j ~ ~ t l i t : ~ ~ t i o n n  i t  will l~otrxc!ollt~~rt. 

1110 1)11nt, NOILNII I I  11i1.u 1~13011 I I I L I I H I I : ~ ~ ~ ~  fron frolr~ cltrnt,rt~c:tivt~ inuc)c!t,n. A ~ ) I I , I * ~ ~  ~ ~ O I I I  R I I I ~ I U  

fuw rcrl~)rt,mo:~rly i l l  t,llo normoll of t l ~ o  ~~rt!nt*nc!o 01' 1~11jis i l l  tc)l~:~c:c~o, I IO c - o ~ t ~ p l ~ r i n b  
~ 1 1 ~ ~ 1 ~  l~lrirll lll:llll~. 

'I'llo ox inti^^^ wo;~t,llcrr cronflit,io~~s nrtr t,lltr I I I O U ~  li~vt1r1~1110 of t,l~tr ROILROII for t , l~o orctpn 
Bet 1111I111rvt~nt~t~1l; t.011i1,i:i:o 1111~ 110011 vll.nt,ly ir~~]~rc~vcrtl in t , l ~ t r  ~ ) I I . H ~  t.c!l~ tlt~gn, ant1 tsortl i# 
1tii~ki11g r~rpitl ~t.ritltm t,ow:t.l.tl ~un,t,~lrit,y. 111 rr,ll ~ ~ r ~ ) I ~ : t . l ~ i l i t y ,  t,ho I;~,t.ent 1)lnnt.trtl of tlro 
forttltrr t.rt~l) will 180 c~itt ir,11t1 I I O I I H O I ~  lby O(:t,ol~trr 12; t,l~cr I:~~t~t~trr in 11rrrc:tit.nlly o11t of 
d&agcrr Sroin front,, i t ~ ~ d  by tho 2T,t,l1 il1nt~11.111~ will 110 1'1111~ I~~~rv t~s t , t~O.  



vation. There were revere1 rather notable cool spells during Merch and A ril, bn& 
3esoncl slinhtlv retarding the growth of young cotton there is no evidence tEat they ., - - .- 
ambed an? debage. 

The dronnht wes broken dnrinp the first week in June by genera rdns ,  which were 
s n c d e d  bYV well-distributed shYowers of almost daily oi6inmence over all portiona 
of the ~tnte,"nnd these conditinnr, mcom anied an thdy were b warm weather and 
eutllalent nunshine nnd extending np  t o  x11~11st a, were the salvation of the mops. 
and bnt for the nnfnvorable turn of n#fairn that  was nehrretl in wit11 tho phnnomenei 
cool wave of Angllst ZJ would Jrave tnlvetl what roroised to he a luost dinnstrone 
farming year  ink^ one of the mont prosperoils onen t i a t  tho Btnta 11an ever known. 

The extent of the injnr to oropr fro111 tho cool and dry weatlior of the period from 
Augnnt 92 to t)(,ptember % in yet problen~ationl, bnt that  thnre will be a serious W1- 
ing off in the it4tl of cotttm mil siigar is beyond c1oiil)t. 

Condttiotw l a v e  been rrll thnt ao111d be desiretl for l~arvesting rice, and lantern 
hnve bean enabled to gather their cotton mr rnpiclly un it opens, thnlr avoicklg dirt  
snd stain in the latter crop. 

MARYLAND. 

From Dr. 0. P. Cronk, obuerver Weather Bureau in cbargo of the 
M~rylrtnd weather eurvice : 

The opening of the ngricliltl~rnl sennnn of 1891 was not propitions. March w m  n 
cold wet month. The nlinimlim ten~peratnre of tho winter, 16.60, occiirred on the 
%I, and on the 15th thero wnn nnother drop to 21.1° The totril proaipifatiun, 7.94 
in(-hrs, wnn in excesr of uny previonn roc-ortl for tito nnme rnonth, nncl tlie snowfall 
itnelf, 20.5 inrhon, wrln the rnnximlim n~or~tlrly fib11 for t l ~ c  wintcnr. Hnow or rail1 fell 
on twenty-one cltlyn. Rpring wmk wns retnrclod and or~ernl fanning operations did 
not begin nntil Marrh 30. The cool wtrather cliccfed tbc rapid t I c v e l ~ ~ ~ ~ n ~ e n t  of 
fruit and tho yrowLh of all other vctgrtetion. 

The f i r n t  a r t  of April was nlno cold, nntl minin~nm temporntnres of 300 and 320 
were recoriect on the 6th ant1 tllh, ronpeotively. Tho eennnn thrls filr wan about 
th rm weeks lute ant1 a parently u~ifnvorablq but it  was tloribtlonn bennticirl in  pre- 
ventiiig the ton rapid (?evelo t~ncnt of f r t~ i t  and its nnlmegiient injnry from the cold 
weather nntl frosb. After d t c ,  eol(l wmtlier of April R t i t  H fiwrniny operat,ianw pro- 
ceeded. Uroiulcl wan pmp:bretl wi tfhont interrn tion riiltl nee-(1i ng progmmnocl rapicllv. 
The doubt in regnrtl tn the peu.h (volt o f ~ ~ l r y t i l t l  ant1 IJeInware WIM over by hFiil 
25, the pet:bln by t,hnt t,imr: havi~ty ftillc*u rbway, leaving the arr11)ryo perrchcs 111 6 
cunclition ~ A J  withntnnil a eonnitlernltlt~ front w i t l ~ o t ~ t  rerionn mnnltn. There wae 
every ~ntlicat~ion nt the close of tlltr ~nontlt t l ~ a t  tpltr, t8rolJ wni~ltl bo n titll one. 

During the lrist part, of April rintl tlio tirnt ,pnrt of May the rr~infnll was very nli b t  
and cropsa~l~t?red nornewlist fronl drotlght. k'hc early par+, of May, 1)enirlos being#&, 
wan cold, uncl northwent wintln prevrbili~tl. Front o(:cni~etl 011 tho morning of the ~ t h ,  
and thongh h n r t ~ i l e ) ~  in mont nfwtions i t  (lid roonideral)le tlnniugo In nome. In east- 
ern Msrylt~ntl Jridi potato top8 were on nome lnntln killttcl to the round. Over 
wnsideruhle tarritory ntn~whrrrien. y r a ,  hennn, nicnmfmrn, ancf melons were 
redored to halfcrops. On tho 17th nnot er light front occurred in favorablelocalities, 
but  no damage renultotl. Light rains fell overy tlny from t,Iillo N t h  t o  the l ~ s t  of the 
month nnd d~cl  n q e a t  den1 of good, but they came t,tm Into for otbtn, which a t  the 
close of the nitnth wore estimate11 a t  a half crop. 

Doring.J1111e the rninfnll wan in sxcessof the rit~rmn1,nntI not well enon h distributed 
to be of the greateat good. At the clone ofJnno there wan prontined afonvy yialcl of 
peachon, ex(:+ in tins of the " h w o r  I1eninnnle," whore Krnwors attribnteil the 
fnilnre to front*, wli%iin,jllrrn tlin ntnnte~is in tboir wenkest n~omeut. 7118 high 
temperat~rre of tho lRth, 16th, nric117t~l111~tl rb ttnldtmcy to clnmnge the wlrrnt bofore i t  
matnred fitlly, ltiit the reilia whic.11 followecl, f ron~  the 18t,l1 to  the 22d, ranred it t o  
rip!nnicely. l'herniri, howevt3r, rtiinotl considernhleeared hny nncl rnnned the wheat 
of malty fielcln to Itdge bmlly. In  plwes i t  WIW estimated thnl n loasof 5 1)nshels in  
100 woulcl rennlt from this lod mant of the wheat. Thin tronl~le seameil to bo ron- 
fined to nortliern rentrnl ~ n q f h n d .  Tobnrroplnntingbagnn n1)ont the 15tth, and wan 
nearly fiaished Ijy the end of t l ~ e  montl~,., The wheat harvest bog~m abwnt the BId 
and warc nenrl htclf over by the 30th. 1116 l~urventetf whedrt WM somewhat injnred 
by t l ~ e  rain o&he 28th ant1 R t b ,  htit the genornl ontlook nt the close of the month 
war good for whcnt, tohnccn, frtlit, nntl other cropn. 

The Hrnt part of .Jnlg wnn too wet for the wlieat haevent, then bein completml, and 
muoh v a i n  not bonml wns in,jlirol by the waking rninn, p r t i m l n r f Y  the atorn~ of 
tht: 8th. Harvesting wnngener~rlly flnisl~nil by the 16th. he aln~ostao~ct in~~ous wet 
weather from the 2Stl to tho entl of .July rotnrded farm work, in 11rcc1 nnl~onnocl wheat, 
and was clamaginy tn all crops. Whent t l ~ r ~ l ~ i n  WM llma!~ulv l i ~ r i n y  the fair- 
wspther iotervnh. The pewh harvest was beytln ky the Nth, and the yield bnde 



'8ljlr fo bs the teat for several masons, The emp was aomewbd iqlnwd b ahe 
oald W n s  of =8th, 29bh, and 90th, but the clantrgo wna not meterial i n  t u d  me- am. The tern eratiire dnring Jnly was rather too low for the pro er develo meat 
ofplants, but  t&iu into consideration the h w y  raina of the mend, it nau {onbt- 

ofgreater benett than injury. 
hvfng Anguat the temperature and p~~eoipitation followed the normals pretty 

a l ~ l y ,  and, enernlly, beneficial rmults were the connoquence. Henv J mine, how- 
evtff, fell on fhe 4th and 18tl1, with tho iini~nl detrlmeiitel eequnlte. Considerable 
Wheat was thrnnhed in adnnip condition. The yield waalarge, in  some laoen a\*erag- 
tag ar high aa 39 bushels per aore, but the q~i i l i ty  was pertlaps n litflo b l o w  the 
average, owing to tho clamage by rain. Corn and tobacoo did fairly well. Ailgost 
wB8 eaaentially a r h - h ~ r v m t i n  month tho omp, na to  q~lantity, being d m m t  
Withontparallel. t the alone of &o month ~ o m n  whnnt yet renieind in the fl&l 
.nllthrashed, antl, on aooount of the wet woat,her iu bnil oondition. Corn wan gnner- 
sly doing well; pastrire wan exoellont, and la11 plowing hnd oommotioed. The 
Weether luld not been bvorsble to the proper maturing of f11e tobaooo amp, end there 
Were mme femn that tho orop would be oonride~ably iqjuretl. Vgetebles and Mi$, 
fhonghso lonty, rotted niakly. 

The harvent oont?nued m Septombor, and tho orop in Maryland wns one of 
tbs largent i n  the h i~ tnry  of tho State. Thn nalit of the frnit wan dm ood. The 
Wsb weather oontiiined till tho Bth, and ,n( ld  on t i a t  day with one of tffe plre5tmt 
Sainfallr, i n  the hieto of tho atrtionl 4 inchen falling in nino and one-half houm a t  
hitimore. ~eporta%nm otlior portlone of tho State indinatn that  the exoenrive pre- 
~ipi tat ion wos general. Frorn the 6th to  tho la th the rainfall waa innppreoiable 8nd 
the hmperatnre nbove the avorngo. Mnoh tobaooo was out, and the lnte fohaooo Pnd 
Qorn matured no r p i d l y  that injnry froni front8 wan not probable. 

At the tinto of fln~nhin this report (0c:toher 1) both thooorn end tnhacnoarops have 
is the main h e n  neciirof, tho wwnl siinnl~iny weather of tho geater portion of the  
Wmth hnving oxercinetl e hothoi~no-like etl'clot in  bringing then1 to rmpid nratiidty. 
Tbe oorn ornp in anid to be the Irr ont and bent in novernl yonrn, and tho tobeooo om 
abont two-thlnln of the avorage ykld. The ladit of +ha tollnoon crop, however, t 
l W h  above the averdge. The greater poraon o f  i t  ban been out and honmd in 
aoellent condition. 

Taken as  a whole, the noanon now drmwing to a clone hns been n prosperous me 
@morally to the Mnryhnd and 1)olaware agrioultnrint. 

h m  Mr. N. B. Conger, locrtl foreoslpt officinl, Wmther Bureau, di- 
l'ector of tho Miahigen weather mrvios: 

The oropn aamo through tho winter in vor fair nhnpn, wheat wintarin very wall, 
Mid nt the olose of Meroh wan fillly lip to  tgo nveregrr for the crewon. wna a 
fair oatah of clover and tho cro pron~inod wctll. Dnring tho fore part of Apdl the  
Weather wan t m  w t  for rlieatj 111t i t  tmk tho front ont of thn gmutid in y l  B e p a  
Ead left the gronncl in fiivornltio contlition to receive the npring swcllag. rhe  month 
WW oool nntil the l w t  week, when the tomperstore waa high, and the prnvioue wet 
aoaclitionn pleoed the orope in worn a nhapo; the n o w t h  of ell oropn durltig the  
latter art of the n ~ o n t ~ i  wan rank. (% nrconnt of tho wet welrther (Illring tho fore 
art o r the  montli, spring aeetlin warr delnyod quito a good donl. Oats were above 

%he gmon(1 the lrat wcwk of ~ p r 8  in the r o ~ i t h e n ~  tier of ooiintiex. 
Durin the nrst nrt of Mey tho weather wan too cool atid tlry for all orop,  and 

h i t  sntfored oonsi$ernbly fiora tho hard frneea of' the 4111 and 6th, bnt not a. muoh 
B8 was a t  first feared. A frc~t-warnin was mnt  to all ~ r t n  of the 8tate in time to 
e v e  o u c h  fmit. The dr  oonditinnn of tho werthor a t  €hi@ h(.parid did mnoh to -re 

,a grenter portion of the M i t  in tho ftuit belt of tho state. r11e w ~ e r  oonl~itttmr 
dnring May were tno on01 and dry for crops, end oonneqnently the oropn munle but  
8low pro r m ;  warm rains were badly nsodecl t111rin~ tlio month. I11 the northern 
wotlon teem wan very little miaftdl an11 the oonnequent eRbot on the hnp om waa 
quite norlous, ontting down the a v u r ~  e fully GO per oont. Apple trasn did not %toam 
Ibn fhll aa nsirnl tili. year, and tho orcgardn were very b ~ r l l  spottecl nn ta fruit-bea?- 
ing tmem. Corn- lnntin wna in frill Weat during tho micdle of the month. Durin 
the lant half of tpe moll& light reinn ooonrracl it1 tho nunth half of tlia Btata, wbio% 
tended to greatly revive tlio orop.  A henv front ooonrrod on the 17tb, whtoh out 
small fkuit. atrriously. In tlre oouthern sootfnn mrn was up during tho 1-t weal: of 
bfpy nnd the oot-worms ware got tin^ in sttlacly work on tho yonn nhootn. 

1'L)e enera1 condition8 tinring the mt~nth of Jnne wem irnfnvoraflo to the p w h g  
0Xop11, %ohu ~ I H )  dry and .  cool rli~ring pnriocls when oopieen warm sliowen were 
n e e d 4  to oreate o r e  icl and healtl~y rowth in the aropn, ynt t,he wheat in 
motions of the State d& fairly w d l  w t f t h o  yield wss better then wss doipofed 
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from the retarded growth durin most of the month. No clanraging frosts were 
reportsnduring the month. ~ocafnhowern were tho rnle during the~nonth, and many 
motions of the State sufferecl conniderebl y from tho lack of suttloiei~t moisture. In  
Ht. Clair and Sanilac conr~ties the drouybt iu nectionn was very nerious to the hay 
crop ant1 i t  w w  materially shortened. The solithorn portion of the State did not 
suffer no III I IC~I  from the dron ht, as local  shower^ kept tho crops in condition during 
the month. The contiuned fight rainfnll, and a t  trmen the cool weather, had an 
unf8.vorable effect on the crops during July, m d t h e  effect begins to show on the oorn - - .  
and oteto crops. 

~ E e a t  cutting began in the nonthern neation dnring the firnt week of J ~ i l s  and wan 
eneral by the n~idtllo of tllo raonth. Pnntiir~rs bognn ro n111Yer fro~u the tlronybt 

iur ing the latter ~ ~ u r t  of the ~nontlt, but wero rei iev~d b y  (.opit)i~n showorn d~ir ing 
the tbre pert, of A ~ ~ g i ~ n t .  Conr wan t11111'rhet1 11y front in ciift;tre~~t nc.c*tionn of t , l~o Rtute, 
e a p ~ i u l l y  on tho lowlancln, 1i11t rr~rintly in the itrtrwlor c-on~rt,ion; the rlr~rnep~ was 
light. '$he light, rainfihll ~ ~ o r ~ t i n l ~ e d  until sft,c.r trlro r~~itltllo of the I I I I ) I I ~ ; ~ ,  W ~ O I I  Ken- 
ern1 raiun occurretl, wl~it*h grc.ntly irnprovotl tho oorrr, ~)ot,nto, and Ironn eropn, antl 
plm.etl the yronncl in oxt.c.llt:tit oorillition li)r fit11 serrtliny. Orrtw clrttir~ begnn in the 
eonthemi nection clnring ttho firrrt wtaek of Ang~rnt, and wan goueral cfilrinp the lant 
half; bnt solne wan not N ~ I : I I P I ~ I ~  1111til t110 fore pnrt of Hol)t~~nl)er, owin to the eon- 
tiri~~ecl wet weather. The cool went1rc:r aontin11r.11 nntil tllo rnitLtllo oft110 month 
when a wnrrn wave nrt in, W-hirlr c*ontint~eti until 1rc3nrly t l ~ o  cwtl of the month, nnd 
which wun the prnet i~al  nnving of the oorn antl potato oropn, tm the warm weather 
materially improvect the corn crop and plmecl it Itoyond tht! 111~nyer of front. The 
gronnd bttiny in excellent I-oodit~on for fall seodin a largo aerengo of whoat wan 
aown, and the crop wsa appearing above the gruun%iu very pmniinir~g nhnpe a t  the 
clone of the orop neaoun. 

The following ent,imate of the wheat crop in the Stcbttc, tnken from t l ~ e  8optnrnl)er 
crop report publinhed by t l ~ e  necretary of state, is compiietl from roport,n from eoveral 
h111111rerl corrt~pondentn, ant1 shown t,liat t,he yield wan very natinft~(-tory: 

'"J'11e rctrlrns from threnhingn in~licnt~e that  wheat ill thin State in 'y io l~ l i~~K far 
better than estimated e ~ l i e r  in the neason. On tho 6th of tJiin month, ftorrr the 
returns thru in, the npproxinirrte yieltl in the Htttbte wrbn J I I U C R ~  a t  near 27,000,000 
bashela. Morc compl~~to retiirrln show that t,ht: tot11.J yiolrl will exrood thin rrrrrnnnt. 
It now neeurn c-ortoin that  i t  will r ~ ~ l ' h ,  and i t  may exceocl, 28,000,000 bunhtaln, The 
prenent i~nct,rtuint,y renpoctiilg the on6 ~ n t  in dne to  tho fatst that  the earnage in  not 
yet definitely determined, r~ntl alno to tke f. met thlbt vary rrrrbr~y fnrrners have not tw 
yet thrashetl only apar t  of their orop; llorrce tht:y the~nwelven tlo notknow, nccnrutely, 
the average yield on t,lreir own frrrnin. 

The oat crop is betkar than for novc:ral yearn, an11 bnrley in yieltling woll or acre. 
(6Potahos will yiolrl nl~ont  85 pchr cent of an rbvernpe tarop. 'Tlru crop fan been 

injured by the droll ht, 1111t the r e r o ~ ~ t  ruiun will in~provn it,. If  tJrtire om IIO lionta 
until late, the very E t e  ~ O ~ R ~ O B W  mag be nrateriri~ly ~~nproved.  

"Winter eppleo will yield uboat 30 per cent ancl lute pertc:hes 83 per cent of en 
average crop." 

MINNESOTA. 

From Mr. J. H. Harmon, observer, Weather Bureau, d i r ~ t o r  of the 
Minnesota weather ~ervice : 

Owing to the heavy snows during the latter part of wintcr, which kept tho ~ r o n n d  
well covered, the mason openecl moat propit~onely for the ~rnunnnlly large ctrop of 
this fall. 

The rainfall for the l a t h  part of March wnn in excenn of tho norn~nl and tlrci tern- 
perdare  nor~l~al ,  ext:ept in the extreme northnnnt port,ion of tho Htnte. A little 
needing wae re orhot1 in two or throe eo~itherrr c-onrrtien, I111t,t,he neanoii wan g011~raIIy 
eonaidered bac!ward nearly two weokn. 

In the early a r t  of April nnetjing wn*l cornmo~icc.d north nntl abont the n~itltlle 
became genersf thronKhuet the Htate, except in thr? lnwlan~ln nnd in soure no~~theast- 
ern oonntien. The grouncl w w  in exeellent con~lit~ion to receive neecl, nnd the lent of 
April saw abo~r t  all the whest in, with nome nproutinl[. 

l'he lnt of May ryo, oata, flax, and nonre barley Were Ileiny put in the gro~intl and 
winter wht!at showing ~ I I O V H  in yro~nining shepe; ('ern wan b d n  plsnt,otl nouth. 
A11ont t l r i ~  tinie yruin ont nt' the ynjnnd W ~ L R  cb~rnayt!~ 11 Alntn lhnflliytr win&, but 
nowhere near such a nerioirn axteut RH ww anticlpnt,e,f Rain wan I I I I I ~ ~  ~leetled. 
light nhowers had fillen irr the northwest, bnt  with that  oxaepticr~~ the yround 
 we^ suffering from tlronyl~t. 

Later in  the rnoutll copio~rn rninn fell north and ~011th an11 the dro~~glrt,  wan tempo- 
rarily relieveci, 11i1t more rein wr~n drtnirtid. h'0r Mrby tho bnrpnrat~lre wrm in exr:eaa 
of the normal, hilt not to 110 aonipnrml wit11 thut of April. The precipilntion further 
widened from the average requiretl to iuw~rvo good orups. 
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In  early dune rains ooourrecl, which broke the drought temporarily relieved in 
May and irn roved the prospects for a large yield. Reins were again general during 
the l m t  hal!of the month, advnnoiug the oro n materially and making June B pro- 
p v e  month for the oro s. The heavy rainfall of the month waa well dintribnted. 

orn Tras retarded nornewl!at by the cool weathor, whioh, however, advenoed small 
grains and allowod them to hontl out well. 

The oontinnetl cool wosther in July lowered the oondition of corn, but was exoeed- 
frlgly beneflcisl to wheat. The ttmperati~re for the month nhowed a daily defioit~nry 
of from 6 degrees to  8 degrees; the rsinfl~ll was also below the normal. The l m t  of 
J l ~ l y  saw harvesting in progrons ill tho no~it l rur~~ part of tlie St~rte tund haying colrl- 
plrrtod. . 

WitJi Allgunt h n r v a ~ t  began north, ~ n t l  tho wnrlli W R I L ~ I I ~ Y P  whic\h  inhered in the 
nro~lth proved of groat, etlvantago to corn. Moro rain wan rotlnirt3tl for k~~lc-kwhtr~bt, 
potatocln, tlt~x, ib1111 cforn. 1)llring tho 1nont11 nurionn cltslna o fro111 Irr~ilrrtorlrln WILH 
e ~ o r t r .  Hy tlrt, %,t,h h r~rvc~~t ing  wan wall niitlor wlby ia  t f w  otrl~t~r,~l corn~tion and 
nettrly tirri*hecl nont,h. I t r~ir~ not in tJhe 11~tt**r 111lrt of t,lle t n o ~ ~ t ~ h ,  11rovi11g of itroalon- 
lal111, gootl to corn, potr~toes, and 11~te flex. 0 1 1  t,htr YStl a frorrt oc*c.ttrrtrtl, cloill some 
~ l i g h t  tlurnr~r, to ntiont wain in the north ancl ce~i tml  neetionn, with but littfe hirrt 
~ o l ~ t h  H X O R ~ I ~  to c't~r11 in k ~ w  plaoen. 

Boptorn1,er now harvestin nearly oo~nlrletocl ovor tho entire Rtat,tr and thrnnhing 
being pr~nhml rapidly. #ir,rrri w~rntlrtrr netting in early adva~~oed  eoru, and the 
exoennive hot n ell frorn t l ~ o  14tJi to thoP5tlr oibller mstured or p1nced.the entire crop 
ont of clsnger &om front*. 

MISRTSSTPPI. 

From Mr. Ib. U. Fnlton, obnorvor, Wrtbtllt>r Bnroan, director of the 
Miwsissippi woatl~cx so~.viou: 

In  1891 wtrather c~ol~tlitio~ln wtrre ~ltrtlrl~v,~lorrnrrl, as  to tern eratllre, in Jnnuary and 
E'ebr~lary. I.:rc:ennive n~inn prcrvaib3d. 1 Iro watlthar wan anlost <-olitinnolmsly cool 
tho ocoaniclna~ wcwm epella not Ianting over IL  firw drys oaoh. Vegetation remnilled 

r~ittr tlormnltt and wan not trfYtrctoc1 by the live ~r~arketl cold waves that came (luring 
%est, molithn. 

The firnt half of Maroh wim chtaractori~ecl by nlarketl ohnngcw in b~nperature. 
Fronts ocorlrred over all the Stlrto al)or~t tho 5tl1, IOtb, ant1 16tI.1, and ill the northeru 
p t  i t  was near the fiont point clrlrin~ ell thin period. Very heavy rains provailect, 

cting ~lnpreaodontedly heavy ill the oontrtil 111brtn. 
The cool weather and frost of the firnt wcrtrk in Maroh wlw nericlnsly iqltlriona to 

fruit an11 early vogottrblo interostn, eapeoislly in the nonth, whore ~ e g e t ~ a t i o r ~  hat1 
be nri to I,~rcl. 

to the 35th very little progmnn had 11ee11 n~atle in farm work, the ground having 
beos aolltinllounly wot since the I n t  of Jsu~iary.  

In  eonnocllltrnno of unfavorable wor~ther a s~r~trll planting of orbtn wrln made. 
Tho latttjr hrrlf of Msrcrl~ wrm fi~vorable for ,Ir~ut,ing, t8he grot~lrtl hlbving tlried out 

rapidly uncltlr tho inoruurd ~unnhin~,  an11 l id l t  n i ~ ~ f i r l l .  b'annir~y olwn,tic~~n were 
bognu overtho State and corn-pllnlitio wrrn wtrll i~~lvanc.ud in tjhe nouth. The ground 
becanlo too dry for t&e gernrinat,iol~ t~?coni ill t(l1o nt,otl~went. 

Railla oocilrred generally d~lr iug the first weok in April, nufncriel~t for the needs of 
planted crops. 

The cold weatl~or on the last tliryn of Maroh, sncl especially 011 the 6th of April, was 
quite injurio~ls to  eprorlted vogotation nvorywtlortr. 

The mc~rkot gar(1ouorn in tho nonthttr~t pnrt of tl113 Sbit80 lost heavily, having heon 
tempttbd to 11nt o t ~ t  ilrto the fl~rltln thoir torrlsto ~tlrtl other plr~ntn during thcr nrilcl 
Weather in the lsttor ,art of Mt~roh. I'oacrl~en rrlltl nt,rr~wl~c~rrion wvro lorgnly killed 
whwo they were bucl~ing, the crop hoin llo~trly rl~itled ill tlw 1.01ltr1i1 t$lid noutberu 
~cf icmn.  Corn wan killcrd down by t t o  front, in tho st~uth. Iiut little tlamapu 
occurred i n  the northern art, whsre ve trt~~tion wria t l o r ~ ~ ~ a n t .  

From the 8th to tho 18tt of April ooncfibions were very thvc~rablu for qbring vege- 
tation. Hllfllcie~~t showers fell, end both soil nntl s i r  wore in fine troutlition. Yarur- 
illu oj~orr~t,io~ls were ~~rc-nnt~cl, m d  plnl~toil c-ropn a1111 forrwt growth i'onj~o~~ded with 
mmarktrt~ly rrq~itl t l e v c ~ l o ~ ~ ~ ~ ~ e ~ ~ t .  Cotton-pla~~ting wan ~~l~slracl  ill the nolith, c~ud iu 
the x~ort l~ ' c ~ n l - ~ ~ l a r r t i ~ ~ g ,  with prcrparibtion of Iniid fur cottoll. NILI'IY V H @ ~ & ~ ~ B B  

Were rtrplantud in tho nollt~l~. 
l'hone favorcll~le conditionn c'or~tinl~od to bo ilnprovcrtl 1111 to tabu 26th of April. Gon- 

erally oocl nte~ltln were ol)tai~~ocl a1111 a vigorolrn nt>rbrt wtcn rnr~tltr by oIl ntn 1e crops. 
Cool, t E y  worrth~r prev~%ilotl f ron~  April 26 to MIIY 20, I L I I ~ L  WIW dcrridotll f:) nr lon~.  
81111n11i11e W M  . I I I ~ ~ I ~ U I I ~ ,  but 0001 night. and dry  oil fiotl at,nion )hem & o d e d  the 
growth of crojbs i.111 cnunculm~~~ih c~btton to (lit r d ' r  n r ~ t i n g  'I'Ile ntand of 0 0 t h ~  
wcm rondorot1 ~rreg~llrtr wlrnont overywhercr. Corn wrin r~oB pc.r~~~a~lontly i~rjured. 

~ h o  last W I S I , ~  in M I ~ Y  n,tt'urtluci nctWic+it+llt rniu trntl favorable oonciitiot~s lletvly 
everywhere. lJnck of moietl~ro wue rbgr~ilr s~riotinIy felt during tliu first week in 



June, b a t  rains and warm clondy weather eve an impetnr to  all orope between the 
6th and 13th. C r o p  were well onltivateif Eaocrsive raine, doing wme damage 
occurred between the 13th and 20th. ' h e  elid of .June showed ood proplrosn and 
rapid growth, the rainfall and nnonhlna huviog boen nofloieut a n 8  the tmiperature 
sli htly above the normal during the latter part of the month. 

fu ly  wan rt~rnark;,ble lijr exoennive railin, slo~~dineea, and low tom mature. The 
rainfall averngetl al)o~it twice the 1 1 n l l d  tm~oimt, being 6.98 ~ U I ? ~ R R .  ~ i e  tenrpcrstnre 
averu~ecl78.5, folly 3U below rlorrnel fbr the n~onth. &air1 sntl wind etornle tlid aon- 
aidorable damage al)t)clt the 7th, )ertic-~~lilrly in the ~011th. Corn wun much itljured 
by thorn, nncl cotton wan everywhere Furout1 to 1~::lke too mooh wwfl on rich lanels. 

On tlro Snt of Allgnnt R fine tx)rr) crop WIIR wtrll ann~~rod nearly evc+rywhere and 
cotton, thot?gli Inttt, wan friiitirig well. Exoennive nhotlding tilt1 not qenerally hl low 
the y r a n .  ~'r0b:l~rIy thie ww prevent011 l ~ y  tl119 vigor~un ot)ritlit~on of the plant, 
autl tho frit.t that  ]lot, n~lnuhine tlitl not imnretlintely follc~w the rait~s. 
By tho 15th of A I I ~ I I H ~  ct~tton wnn noetli~~g rnoro n~lrretrino sntl wrrmnr weather to 

h o e  it  to  ~lrst~rrity. Thew oonditionn oalr~e troln the 15th to the 2211, the wnrmest 
week of tho noanon. The average ten~perntt~re for that week wan 84'' f1111y 4 clugreee 
al~ovc norn~sl. Sornn nhetltling of frnit ocorirrecl, It l i t  rotton reapontieti genernlly with 
rapid duvc~lopir~er~t. 'l'liis week of warm weathisr WMI sacrueiltxl I)y a c.ontin~lrul 
period of tilrtlont rtuprrcodente~dly (*no1 weuther, the t,e~nl)erature overnging only 680 
from the 2 Y t l  t,o tht. en11 of the ~ n o n t l ~ .  On Sour 11ig1itn i t  W&R 118 low an 480. 

Thin remarkrbly c:ool weatber, baainning oil tito 22tl of Ang~lat an11 ooutinuin to 
the 12th of Ht.ptornber, hua prover1 dissntroi~w to the cottoo crop, 111,crenning by &om 
!& txtt, W per cborit the pronpect of huglint 10. 'l'he plrmt, rmcler tho inflnetioe of the 
cool tlry weat,her, c.oaaetl to  tlevelnp  low fruit. 'I'he blooms sntl forrrin fell ott, rnnn 
leaven wtw H I ~ ~ I I ,  rnut att;~cketl mnny tioI(lt+, and t t r ~ :  1)1ant neorrleel to give ita strongti 
tn the mntnring of t,lin Ic~vror :bod oltler I)ollu, which begnn to open very rspidly, and 
afford n tino t ~ ~ r : ~ l i t y  of' cotton. 

C;~tmrpillnrn Ili~vt? clol~e I ~ t i t ,  little work ontditle the Delta rogion, and lonn from thin 
canfw i n  urn:bll t:ol~i~)ar~?ti wit11 thtbt frolrl l l l l f % ~ O r ~ t ) l ~  weather. The holl-worln in ntili 
a t  work, biit prot~rrl)ly tloir~g 1 t .n~  tintnngn nu aceo~t~rt  of the prevailing tlry wonther. 
Injur from rnnt htbn \ , ~ A I I  witl'*n~)rt~atl nntl large in the nplantis. 

A duo crop of corn has I)t~err mntlo, 00th e111'1y nntl lr~te corn doing well. The 
firmer WWR in,jurctl l),y r;~inntorlnn in t l v ~  wontl~ 011 .Jnly 7. Irinh potnt,oen (lid fairly 
well in tho s ] ) ~ i l ~ g ,  l)lltr ti10 n0ct111t1 Crop I n  g~rlt.l'illly n failllrt,. 1 ' ~ ~ s  have l t~taly nut: 
fored nti~c.h ti-or11 dronglit. 'I'he firnt 1)ln11t~t3tl tiit1 wall. Hwoet potnt,oen l l ~ v f l  Imon 
retartletl by clroi~ght~, I ~ l t  mny yet, tlo fi5irl.y well. Horgluim wrim no~nowhata~it oft' by 
drought, etnpc'c.ially in t t l t r  H O I I ~ ~ I .  N~tgitr c:Ln(? hlbu ~Jnon~tfli~rltcl. 1'o:u:t)on nfft)rd R ffbir 
half crop in tllr ~ ~ o r t ~ l l ,  with :rlmont rlocln in the nol~tl~.  apple^ nm yieltlilr well in 
the north. Pt*ar.n hnvc Ipner~ ncarucn. P:~11 vtxgetr~l)loa will hrve nntnll afcsnco on 
sccorrnt of d n ~ ~ r g h t .  l ' h ~  l1t8,v crop NRVI*~! i~ I ~t i te  l ~ r g o .  ()11 the whole, food cro 0 
have given over tm :bvt.rtbge yielcl. Cottor1 will pn)l,:ibL,y fell helow the aversgo iPr 
the State a t  Irargo, an(l I I I I I I . ~  below tho fino pronlinn of tho Krnt part of Angr~nt. The 
eonthewtern ant1 northwentom portn of t1ho Htt~te hnvo lrtul tho mtmt favoreble con- 
di t ion~,  nntl the wonthwentc~rn notstior& llrbn hncl tho tvornt. 

May N ~ ~ I I I R  to  he tho rnont t~nc-orttrin ~nnrrtlr an to rrrinfall ant1 temperature, and it 
is an important prol~le~rl to tl~.t.iclu in whcct nt:&~e of aclvnucnmot~t the cotton prop 
nhonltl be in ortlt.r bent to  wrr~t,l~c.r vic.innitntlen of t,l~nt month. 'I'lie nennon in en- 
erally long enough for corn to  rot~tnue if l~l~urtecl any time fkom B3el)nlary lli to ftlly 
1, and many o)~aocm mny lm t a k ~ n  (III tllnt cSrop nn tro tho data of plntrtio . 

cotton not9tin for itn pro er maturing a rnnntr t9en~perrtare of al)out w tc  a period 
of s t  Isant two ~rior~thn. 'FIII, ~ t ~ o r t ~ ~  tt.rr~pf~rrrtnro in Mirsinaippi in .,line wan 80.50, or 
l.MO abovo ~rortr~ol; ill ,111ly i t  wau 78.7", f111ly 5" below normal, ant1 in A ~ ~ g i ~ n t  
78.P, s l ) o ~ ~ t  2" helow. Tlte nc~:mounl tcrnpthretnre lran tltnn beon connic1ersl)ly below 
the nertln of tho aro , cnl~eci:rlly in tlitr norttiorn part of tile Btah. Tho deticioncy 
of temperature hnn !et?n ncc.nlllp;rnitwi by In(-k of rriirl in Anglint and R~pteml~er, and 
s eneral al~l~ntlnnco of nnnul~ir~r, oxc't'pbing in duly. 

%he cool dry weatl~er in the 1:ittor ~f:krt, of hna~ie t  virt~ially ondod the growing 
aeaeon for cotton, oxcopting in a few ncctiona where local rnine fell later. 

MISSOURI. 

From Mr. Levi Chnhhuck, director of tlrc M i ~ ~ o n r i  weather ~ervico: 
For tho crop snaron of 1891 in Minnonri tho moteorologirnl c.c~nditionn were u n ~ ~ n r ~ n l ;  

the ]rrct:il)itrbtion wnn exct-~nive over,y n ~ o r ~ t ~ h  fro111 Mnrc-11 to Hepten~ber, a l t h o ~ ~ g l ~  v e q  
nneverily tlintrilt~~tr!tl, nntl the tornptrmti~re for tho n~ollthn, exooptiny o111y April, was 
below tho normnl. 

Mamh wan n wet, dinsgreeahle month; whilo the roiufall werr only one-half inch 
above the normal, it cemu in light showors, making the number of rainy deyr very 
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large. The month wae nnAt for farm work, and the ground plowed in February for 
oat8 wcto not soode11 nntil A111.11. 

At thnt (late eome corn wan nlno plnnted in tho extreme southern counties. Seed- 
ing wan nbont oompleted in tlro nontl~creet (luring the nocourl week of April and com- 
nlencwd in tho extrenie northwest, but in  tho ronritiutler of the Ntnto exceiwive rain 
delayed all work. 

After April 23 tho roltdition~ wnre fnvornlrlo nntl fnrm work wlla pnnhed. 
The tonipnrlutnre for Mny wrin 3 degrnon Irelow tl~tr ~ ~ o f t n n l ;  s oolcl wavo pnneod 

over tho Ntntt: on t l ~ o  6tI1, with genorril fi.ontn rind light, ~cltr, t'~~t,t,in 111tr1on V ~ I I U B  
nnd rloit~fi slight iqjnryto flruit nntl gt~nlori vcrgt:t~nl~lrw. I,iglit front r8no gonornl on 
tho 11th nntl 47t11, lrnt no dnrnngo tlonn. 

W ~ i r ~ n  wclvo on tho 40tJr nntl Ylst, nooon~pnniotl lry c\urnn~ive rein nntl general and 
Uevrro I~n i ln tor~n~ in ninny nortione. 

Tho firnt bwt111ty ttnyn ot .Inno rein fell nonrly nvnry tlny, tho tlintril~nt~ion 1)ninq vory 
irregt~lnr, thtr gro:~t,ont nxrtrnn I~oing ill the I-ontr~rl ntitl ~~ort~l~wtrnt  n~\t:t,ions, w11ile 111 the 
extrcrn~o orntorn portion thsro wnw n tlolicbionc,y. 

Thtr l w t  ton tlr~yn of the month wnre ne~rnonnl~ln lit111 t110 11c\nvy growth of hay wna 
every whtaro nnc~nred,   no st of i t  in prinlo C O I I ~ ~ ~ ~ I I J I I  ; t11n tlnnlity ~ ~ i l y  of clover being 
eii htlr clrn~ngntl 11s ton rnnk growth. 

$hat& which hntl been frotn ncrorlinp: nntil Jiino 1 in n condit,ion rarely nqnnlnd in 
the Htnto, wan i ~ i j ~ ~ r e t l  by tho wintln :it111 r~hinn of tfho 1nont11, I ~ u t  tl~cr oonilitiottn for hnr- 
vesting wore ilno in mont ooiint,ina n11d tho yic*l~l Iwrv nvrtr, doturn~int\tl frotr~ tll~rnnl~er- 
n~pn'n retnrtis to tlsto, linn I)et31i nbove tho avi+rilgo, of tr fiiir cl~~nlit~y, ~ i l t ~ l ~ o t ~ q h  the 
honcln were not pnrfortly Hllotl nntl norno wna rninnd in tho nl~ot-k nntl ntrc:k 111 the 
nortl~wont I)y t9nin. 111noc~bn woro rol~ortoil fro~n novurril c~tr~~nt~inn, lrnt ditl no poraep- 
tible inJ~try. 

Otltn WILU not a profitnblo crop t,hin nnnson, for in t,ho s o ~ i t h r n ~ t ,  t,hn only ~nct~ion 
which 11rotl111-ntl n firir t.rop, 6110 nron wnn vory lin~itt)tl, o\ving rhiotly to tho pricn of 
wed uiid fonr of thtr grniri ~y)lrin. 

Corn w~tn not bnnolitc.tl grtr:~t,ly tl~rongh tho n~ont,l~ of' ,1111 y, for thn to~nptrrrtnre wan 
nniforinly below t l ~ e  norn~nl nntl tjbt, rninfirll cbont,in~~otl I I I I O \ ~ I I ~ ~  tlintrilrnt&d, the  
defic.innc*y in t h f 3 ~ 0 l l t h ~ ~ ~ t  nn~o~~r t t ing  to tr dronght, wl~ic.l~ ntt'ocntncl 110th tSorn tuid IRR- 
turn* clinllstro~iely, while it1 tho nortlrwont an11 w o ~ t  otrntrrrl tire trxronr nntollntoh to 
3 inallen. 

For A~ignnt the same irrognlnrity in tho precipitation continned, nlt,hoitglr very 
8li htly al)orn the norninl for tho Hbnte. 

' h n  ton~perrrtt~ro WRR a1110 n~lbjeot ton R X ~ ~ B I I I O R ,  the wook nniling with tho B d  Iboing 
the wnrrnont of tlro nnnnon. 

Thn rnont11 ww not ntra~or~nl~lo for growing crops; t l ~ n  vnrg high tntn ~ n r ~ t r l r o  and 
lw:k of rnin porrnar~t~ntly in, 11ring oorn iu thn nt~ntl~r~ant I . O I I I I ~ , ~ R ~ .  tvllilo t l ~ o  ho~kvy I rn i t l~  of the lnst wook cellnut w inetoritrl doolino in thn nortl~wnwt. 

The worther nonilitions for the month of Septernhnr linve I~trctn n nennorml~lo nvor- 
age, vorg bvorable to mcltnring corn, tho bulk of whir11 in now I)nyond tlnngur t'rom 
nost. 

Notwithutanding the oontinneit unfavornhlo oondit,innn, t#l~n nenwon'n orapa d r o d y  
aeoured insuro I, yeriotl of yn~spority nttknown in Minno~lri for years. 

From Mr. (3. n. Hmczcy, dircrtor of tlio Ncbrn~kn mcnthor ~orvico: 
The anwon oponrd very latn, n nnowntnrrn o r c ~ ~ r r i n g  onrly in April and nnowdrifb 

remained on tho grt~nntl ru, Into nu tho tnidtlln of !,\lo tnor~t,l~ in nortl~nrn Ntrhrnnka. 
In the oer~tral nnd ~ont,linrn pnrtn of 1110 Htjntocr ntrotling wnR wtrll ntlvnnrotl by tdlr@ 

middle of April, but in  the nortlleru pnrb l'ront wnn not wholly out of tha gronnd nt 
this time. 

Thero wnn plenty of ~nointnro in t11n groiincl a t  thin timo, hnt tJin noil wnn too cold 
for the rentfy g~rrninnt~iom of neetl. 'l'hin wnn Sollownd dnring t l ~ n  lent hnlf of April 
b warm wet wuathtrr, no wtrt inilnorl nn to  rotnrtl fnrtning opnrnticmn. Thn lnnt h d f  
ofMay and tho innntlt of J ~ i i ~ e  were Savor~IbIo to  thtr growth of nmnll grnin, IIIIL tletri- 
mantnl to tho gnrrninntion ~urd grtrwtli of corn, r,nd wbic~h I~intlf~rotl tho o~~lt ivat ion 
of the gronntl, no t,l~tit t-orn I~rrrnrnn gtrnnrnlly very wtrntlg. 

Dnring tho flrnt linlf of .July tllo rainfall WIW balow nor~nnl, 11nt1 1,110 poriotl gave 
goo11 opportunity lirr tho r~~lt ivnt ion of t,11n ronl nntl thn o o ~ ~ ~ ~ ~ ~ t r ~ i c ~ n r n t r t ~ t  of tlto I~nr- 
venting, but wnn tno roo1 for the proper ~ r o w t h  of tho rorn. 'I'ho lrut hrilf of .Jnly 
w a ~  a 11erioti of honvy rrrinfnll, wit11 low t~trmporntrrm, i~nfnvornlrle for tho growth of 
corn snd int,olqfwrlng R R T ~ O I I R ~ ~  wit11 thtr gn ther in~  in of tqhe R I I I I I ~ ~  grnin. 

Tho t,liircl wook of Angnnt w*nn n pt~rioil of wnrrn wonther nntl ~rl~nndnnt rainfall, 
which kwtaned thogrowth of tho corn, which, owing to tho prevailing cool weather 
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of the  mason, was a t  this time two or three weeks behind in average condition. 
Thb wee followed by an abrupt fall itr tern~reretnre, with the first frost of the aea- 
son on the 23d and 24th of A~tg~rrt,  wltich, however, did no damage except to the 
tenderest vegetation. 

The three weeks following were cool ant1 dry, tlnd tho corn, which had already 
attained a rank ~ r o w t h ,  m d e  hrirdly itn nortllal Irogrosn. 

The t h u d  week iu September wan very hot a n i  dry, with sonth winds, which has- 
tened tbe ripening of the crop, whialr in now ont of drmgor from frost, with the exaep- 
tion of a few late pieces and in tho northern cor~ntius. 

NEVADA. 

From Ford A. Carpentar, observer, Weatl~er l3ureai1, aswistant in 
charge State we:tt,her nervic~: 

The growing season started out warmer than nsual, but with rbbollt the average 
precipitation. The gro~~rrd  being thoro~tylllg sat~rmtc.tl with tho exoc.nnive rainfull 
of the preceding month, tho wlbtor rrhrr oft :in11 tilled the laken, pontln, etc., thae stor- 
ing a good deal for 11fw dllrirlg tlloaon~ing nlontlls. Coolor worithtrr revailed dnrin 
April, accompanied by a11 aho~tclanee of riiirr, oarlning the cllfalfu tit$(la to  look fre8.lf 
and green. The next morrth, liko all preceding, was chiefly ch~~racterieed by long 
and eontinued raine tb rongho~~t  tho whole Htate. Apple, pear, plunr, and penoh trees 
and all berries in  fill1 blootrl abc~ut the 10th ir~ntant. May wns re~rortotl from all or- 
tlonlr of the Rtate t o  be more favorable for t,l~(t growth of a11 er~l)nof  grains and &it 
than any other s11oh month for t,l~irty yearn. J l ~ r r c .  wan clo~rdy, cool, and, like May, 
very wet; but  the weather turned wtrrmor toward the latter part. ~ n i ~ k i n g  all v o ~ e t a  
tion grow wonilerfnlly. .July being nonnctl i r ~  both pracipitittin;~ atrd tamy,omt~iro, 
it was expertecl that  the grain rirril fruit crops wonld excoecl tho giold of previous 
yearn. August wru, nlrnost, a perftrcat ~nontlr fbr all gruinn, frr~it~s, Krnssctn, rtntl vn e- 
tnbles, The wheat crop on the 'J'rllck'w n~uadows WM strllck wl t l~  nlat ant1 ~ J I L ! ~ ~  
in ureil, hilt aside from this einglo i l l ~ t l l l l ~ ~  Otlh~r ('POIIR bravo t,urlr('d ollt 811 right. 
1' d e potato crop ha&, no f'rbr :I# ~ r t n  1r0 lttarned, cx(~tedet1 rtnvthiug ever rain011 in this 
State. Hy t,hemidclle of 1Jt.pter11l)c.r :111 greir~n wore ollt nnd horvcmtetl; nome fow late 
varieties 0fappleR are yet ~ i p o r ~  tho trc.t.8. Tttkirrg the growing soason all in ell, it 
hee been one very satinfric:tory to the f:irnlortr a i ~ d  ra11c11111~:u. 

NEW ENGLAND. 

From Mr. J .  Warren Rntith, c~bacrver Weather Riircni~, a ~ ~ i ~ t n n t  to 
director, New J ; ~ I ~ I : I , I I ~  Met~~0ro1opic:~l iY)OcietY, C:OIII~)P~~~(! ,  MGHN. : 

Revere1 hc~avy nnowatorn~n ot~c.nrrec1 in Now %:?gland dnring t l ~ e  n~onth of Mnrc*lr, 
1891, and a11 the nortl~ern necttion was coverocl wlth snow a t  tho ontl of the month. 
The maple-sugar intlnntry waa ccarriotl on to connitlt~rnhlo extent in tl111t nectio~~, bnt 
no work whatever wrbs clone on the lnnd. In nollthern New England ~ o r r ~ o  plow- 
ing and gardening wrtn dono in the moat favoralrle loor~litien, a~ltl  a few r0110 and 
early potutrws plnl~ted. Tlrt: tr:n,per;atrrre anrl prr:cil)itdio~r weru nlightly a h v e  t l ~ u  
nonnal. 

On Ajrril 1 the sewon wan nl~ont t,en clays ahnatl of tho average, Irnt orre of tho 
heibvient rrnowstorrr~n of tho wintcr oct~11rr6~tI on the 311 l ~ n d  I I T O V O I I ~ P ~  frrrtl~ur work 
for neveri~l tlr~ys. I t  left ~ I I R  gro~rntl in good corrditio11 in no~~thtjrn New I~:n~l~hud ar1~1 
farm work wan rapitlly rrr~nhcttl, t l ~ n  t*:~rly czrolrn Irtrirrg ptrt irr fi.0111 novtjn to  ten deya 
earlirr than the &vor:rKt.. 111 b!:rnn:~c*lll~nottn rlrltl n~~rrtlrerr~ Vorlrlont I L I I ~  NOW l1a111 I 
shire thrr work on  tlrc 1:tnrl I,t.gr~n i d ~ o r ~ t  the 2Otl1, 1~1rt in t l ~ t :  1101 thnnr ~rtrrt of tfie 
Lttrjr Ht:btrn tint1 irr Mriirko vctry littlta lrutl Ircao~r tlorre I L ~  ill(, ontl or tho ~ r ~ o t ~ t h .  The 
preeipit:bt,ion for tlre ~ n o i ~ t l ~  wrln Irolow tho ~~orrnrtl find t11e I L V I ~ P I I ~ O  t t ~ r n ~ r e r t ~ t ~ ~ r e  WJUJ 
eli htly above. 1)urillg tile I t l n t  week of tlro 111ont11 thtr werhtlror WIIH vorg vluil~\~le, 
cofl windy tlags, witlr trlrrt~tht~~ning wtmth~r  ~ n t 1  nnow nc l~~~l ln ,  i~ l t t ? r~~nt ing  wit11 dnys 
of iuteum Ireat. 'l'lre wt::~tl~or w:rn gt*r~or:rlly fnvorthlrltr firr ~ I L ~ I I I  work, 111lt too (vr111 to 
put  nec?tl illto tho gro~rntl. lloavy Srontn oc-csu~.rc-cl or1 t l ~ n  2Htlr r~ntl :M)ttr, bat  little 
clrbrnagn wrfn tlolttr. 1l1bi11 wan rrlllt811 r~c~rtlrtl ilt f 1 1 ~  r.t~tl of tho n~onbh, tlto dry weather 
c.ontin~ting ovcr t l ~ e  grc!:~t,or 111rt of Nt3w IZngl;~r~tl 11ntil Mr~y If;. 'l'110 w ~ ~ i t ~ l r ~ r  wan 
very t.ool dillring tl~t,  iirwt wveh in ~ w y ,  ILIICI tt~jrt, t.ci11111~d  wit,!^ t11tl ~ I ~ ~ I I R Y R .  tntuie 
tho worln(1 very onfavornltlt: for n(-(*tl ILOII vttry littltr W W H  111it~ into ti1111 po1111t1 in ibny 
sectii~n. tfetbvy front,n oc.c.tlrret1 on tlrcb 5111 untl 6tl1, c loin~ g r t ~ r ~ t  ilt~rntrgo tar ntrawbor- 
r ia  and to oth6.r cro rn that  wtm r~l~~vcv tilt. g~o~rtrtl. I t  wirw notnowlrnt wcrrnler in 
the wconcl week in k e y ,  and rtt tllcb chrrtl of' tl~rr t tirtltt tlrtr grc*irttrr ~rrtlt of t,lre earl 
grains wow mwrr ul~cl pottrtn-1,ler1tir1~ wrw rrt4l lrl~tler wrty in t l ~ i r  a o r ~ t l ~  anrl wefi 
begnu in the north, n l t l ro~~gl~  naotln g ~ ~ ~ ' r n i n : ~ t t ~ ~ l  nlowly in tlrc tlry aoil. A llartl frueze 
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ooonrrd over New England on tho morning of tho lRth, again doing muoh demo 
ta atrawbaden m d  to frnit nn(1 all vegottrtion. All crops t111rt wore above pnriq 
eeperially in the northorr~ L)t,atew, wore ant down c~ncl grann w w  solnewhat I 
Consic~orebl~ rain fell on the 16tl1, bnt tho grotlnd wns ~ d t e  dry during the?t?ti 
tho month, the total pro~ipit~ntion beingovor I f  inches bo ow the normal. The mean 
ten~per~rtnru w w  ovt$r 1 tlngrcw 11olow. I'l~~ntinjg wctn not goncrnlly con1 ~letetl in the 
north on^ 8tataa until n e n r l ~  tho und of Mny-aovurnl tlnys later than the average- 
end a11 cro s ntnrtucl slowlv. 

Dnriog t i e  fint w r k  in h1111tr llonvy rnins fnll over tho grontor pnrt of New Bpg- 
land, but genurnlly cool wcbnthsr prtwnilercl, with front8 on t!l~e 5th and 0th dnlng 
nome danlngn. 1)ry wontlrc-r, with ntondily inc*r~~~ining hol~t, pr~rvnilfld from tho 5tl1 to  
the 16th, accorn~~nrlit~d 11y ntrong ( I r y i n ~  willtln ant1 nlnc~li H I I I I H ~ I ~ I I I ~ ,  and on thu lr)t,ll 
ant1 16th R dogren of Iln11t wnn figlt whic.l~ in N I ~ I I I O I I I  ever nxpnriunrotl so crnrly ill tho 
sowon. Tho offcct WRR V I T ~  ~ ~ n f i ~ v o r ~ ~ ~ l ~ l n  011 1111 c*rolls, oxcoptin perhsl~n rorn a r ~ d  
tobsntw. Orasn wan mlir11 114j11r1vl 1ut11 o~ltting wnn 1~1.glun imnluctfntaly, in thersoi~th. 
fIrav rain8 fnll on the 16th-19tl1 tirttl  on t+ho 2211, nncl ~noro ftrvorahle weather pre- 
vailelduring tholnntl~tblf of thtr ~ n o n t l ~ ,  ~rltll~llgh n little t,oo ~001. Cro 8 grew WRII, 
snd grws on 111wIn11ds RIIII in t111r 1lort111~r11 ~ t u t t ~  wtln ~ I I I ~ I I  inlproveJj. U O ~ I L  tom- 
p o r ~ t ~ ~ r o  ant1 prc.oipitntion wnro 11olow tho normnl dllring tho 1111111tll. 

Mneh hay wns c ~ i t  in no~lthorn Ncrw ICn land 1111ring tho Iant of .lono end the firnt 
week in Jnly, many fnru~ora ootnpletiug t%e ~ l ~ t ~ v t ~ s t .  TIIR hey wns of exreI1unt I ne1- 
ity, 11nt on1 n11otlt 7fipor cont of anavorsgo crop. Hay- r~~t t ing  wnn hognn in soilt\lorn 
Vorn~ont, &:lw li~lmpnhiro, en11 Maine during tho firnt wtb,bk of Jnly, enel intho north- 
ern part of tlrooo Htnttos i t  WIM not gonnral ~rnt~il tgho A O I ~ O I I I ~  W P O ~ .  Thnprenipitstion 
for tho month nf .Jrlly was n l ~ o ~ l t  the norm111 rind W I I R  wt*11 tlintril~~~tc+tl. Tho mmi- 
mum ancl minimurn t n n ~ p n r a t ~ ~ m s  woro I~ot~h c~o~~nitlt~ral~ly lowor t11n11 in nni~slly 
rcrgintorecl dnring tho 1noilt11 nncl the mean for tltcr nlo11t11 w ~ u  ovclr 3 tltrgreon 11crIow the 
normal. At Now Iic~tlfortl, Mnsn., t11cr ~nolrn tcv~~l)nrtttllre wnn tho lowaat ninon 1816. 
Crops gent~rirlly grcrw quit0 wcrll, bnt moro wur111th ant1 ai~~~nli ine wore ~~oodod  for 
corn 1111tl nimilt~r C ~ O I I R .  

Tho mom tc~~nl~orntnrn t l ~ l r i r l ~  A I I ~ I I R ~  \ V I ~ R  s l i ~ l ~ t ~ l y  1111ovcr tho normnl, with no 
extren~e rnngos. 'I'llo ~iroc-il~it~rtlol~ wnn 1)crlow t,lltr 11ornla1 111111 n slight drought WRB 
exporiorlc-cd ovchr mont of so~lt~lrorn Now E I I K ~ I I I I ~ ,  cml~trc~inlly tl~lrirl tfbo first llalf of 
tho nlonth. In eo~~thenatnrn M ~ i n n t ~ ~ ~ l ~ ~ t s c ~ t k  nntl Itl11111tr Inli~l~tl anfi in the southorn 
Merrinlnck vnlloy drv wnntllc~r provniled 1111t~il t110 ticst wotrk in Reptombor, but  in 
other  laco on a a~iffldiont qunnt~ty of wnttv fill1 nftcrr .Jnly 16, nntl trXl or0 IO WOW 
favorably nffi,rta~l. ( ' I I~I I  mltl rrrirl mntltt a Inxrlriant growt,h nnd will yio\d 1 m ~ o  
oropo. $ha formor WILY ~ I ' I I I I ~  %r l ~ n r v ~ r ~ t  011 tho 12th (Suptt3nlberr) n11d in the ~011th 
cutting had bognn. In t#llo ~lort l~c~rn Stntcrn a woek or two nloro of warm wunther 
end nunnhino ere nooilocl to 1)c~rfnctt thtr growtll. 'l'hcr I ~ I L ~ R  have not woll end are woll 
nllod. Grain wa,n moatly ciit I~nforcr tho micl~lln of A I I ~ I I H ~ ,  nnd whcrre t l l r ~ h e d  h l ~ l  

H ioldtut rnno11 ahovo tho svtrrngo. llilyil~g ~vnn mostly ro~nplotod in the northern 
totes by A I I ~ I I H ~  25, and Inom ~ I I I I I I  1111 rtv(3rn n cro I WIIR snr~trnil, Tho tobacoo 

hnrvont was begun (luring tllo 111nt pnrt of .111fj;, I L I I ~  \rnn gun~rrally oomploted by 
2 t o n 1 b e r  1. A Itrrgn cwp wna x ~ ~ ~ ~ l t r ~ r l ,  nn.1 of o x ~ ~ o l l ~ ~ n t  ~~~i t r l i ty .  Potatoa were 

eoted by clisonno (Illring Cl~o 111nt of A~tglrnt, 111lt not nc+riolinly. 
Hoevy reinn f13ll on Artgtlnt 28 nncl on Riq~t,c*n~l~c~r U nntl !), tloing some damage 

to crops, but  pnttiug tho Krolltld inr m?st cxcsolltrnt rontlition for fall plowing and 
seeding. E'avorrbl~le wunt,llc.r W I I H  oxl)orl~r~l('(~tI during tjht~ firnt of Rul~tomber for the 
ripening of cro n nnd I~trrvcmt~ng. A lergcr part of tlltr c.rctnl)nrry crop wnn piokod 
during thn woo! encling Strl~ttr~nl)~+r 1% 'Fho crop in aligl~tly h l o w  the nvoruge. 

Cambridge, Mws., Septumber 16, 1891. 

NEW JPltSPY. 

From Mr. E. W. McGnJnn, ol)aorvcr, wtl:btl~cr buroa~i, diroctor of the  
New J e r ~ o y  wolttlkor sorvice, Now Jiru~~nwick: 

Tho State of New .Torsoy i n  in aren7,626 nqnnrn milon, or5,26.S,641 acros. I t~ol imate 
partakw of the oontir~ont~hl typo, allel is n~~rrltotl !!y extrnmo fecttures, but noitoued to 
a degree by i t n  close proxi~nity to the OCCIIII. l h a t  110rtio11 of the Eltate south of . 
Trenton, its onpitrtl, i n  known trn nouthorn New Jorney, nnd i n  pnrtirnlerl adopted 
to e r iou l t~~re l  nnes. The soil in a nnndy lo~im, f r ~ o  Born stonen, and in w e t  ado t d  
for &e raiaing of all varieties of rrnrly trnrk. 'rho chief rrops are potetoes toth 
round and nwoet, nwoet and fiold rorn, malonn of a11 kintls, toniatooa, nq~~nsk and 
oroherd fruits (peaohon and posra). Plowin in thin ~oct~ion wen poesiblo dnr4ug s 
portion of evory month rl~irin tjllo yonr, 11nt 811ri11g tho otlrly spring months both il 
and the planting of o ~ r l y  trucf were gruutIy mturded, eraapt on very high ground, 
by tho exouaaive ruins. 
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The weather ooaditions whioh prevailed dr~ring the month of A ril were more 
favorable, and plowin and planting were pnnhccl rapidly along. Al! om n did well 
nntil the cold wpell o f s a y ,  when severe fronts ttrr  the n~ornings of the 4tfi, Bth, and 
6th did considorable (lama e to car1 ~totiltrwn rtnd ntrawberriun along tho norcoaat. 
The nbeenoe of rain now fegan to i e  norionsly felt anti all cmpa wore nnfferin for 
the want of it, until near the clone of the, mrontll, when copioun nhowern rolievoRana 

reatly benofitecl all vegetation. Frnitn W I ~ T O  than in a rnoet promiwilrg condition. 
$ Ire cool 11ig11tn which prevailed during the firnt half of Jnne rotsrdocl 811 
capsoially corn, and the nm+,uring of the uar l i~r  vnriotion of ntrawberriea; T,"t"ttt~ 
warmer weather whioh followt.tl helltot1 along 1111 crops. Haying wtu, commenood 
almut the 16tl1 of J~lrre an11 the yiold wan not rnoro than one-half of tho averagcr 
yield, owing to the freq~lent droughts tlnring the npring monthn. At tho clone of 
June all cro a in  thin soction were in a jtrorrrinrn~ contlition, an the heavy rains which 
fell during &e prececling week revived all growtll. 

Bmall fruitu were in rrrarkc*taltle condition on tho 20th of Jnly, a~rtl the frequent 
light ahowern which full tlr~rirlg tho picking tirno were of great l)or~etit in putting 
t h ~ n  crop to ~rtarket in goo11 condition. At tlro olone of .111lg tile rnolon crop wsa 
a b o ~ ~ t  ton day8 lsto, owing to cool nightn i i r r t l  a tiotioiency of rriinfrbll. 

Tile early part of the mcontll of Arrgunt wan nnfavorable to all crops, excc3pt orohard 
fruits, Cloridy and wet weathtrr prevailetl, which wan i~t j~~rioi ln  to  to~nrbtoon, ~o ta -  
toen, ancl sweet a1111 Rohl corn, t l l e~e  cro n rt~rcding more wttrnlacrnnhiue. '~llcroe 
nnfavorable concfitionn ool~tinuoct almont tfilring the whoIo nionth, r111t1 i t~ j r~r io~~nly  
aff'eated the early peeoh and tfruck cropn en woll an tctmntoea, t l ~ o  1;rttor crackin 
badly on the vinea; hut the warm ;in11 bright wirnahiny weather which prcvnilef 
during the entire nronth of Bopteu~btrr ttrought :&I1 oropn rapitlly on to rrraturity t o  
suah an extant that  the picking o f  tomatoen, the digging of potatoen, ril~d the cutting 
of corn w w  well under way a t  the clontr of thin roorrttr. 

The central portion of the Utate ditl'ern very ~naterially from tho nontlrern an to  
climate, noil, a1111 tho crops prodneed. The no11 i n  Isrguly red whule, loaln, or olay, 
and the princiltol crops are winter r~ i r r  (wheat and rye), corn, onte, Illto potatnea, 
a little garden truck, and orchwf firtits (principally npplen an11 por~clren). The 
wheat and rye gave indicationn early in tho epring that nonerioun da~rrage wnu done 
clnring tho wintor nronthe Ity the frtrtrquent frwozingaecl thawing. IJlowiug wenconk- 
mono4 early in M;rrch, hut owing to tho reavy rtbinn very little Itrogrws WUB l u d e  
with this work nntil the lent thrt3c clegn of t l ~ u  rrlonth. 

Dariug April tho ~ ~ l r t t l t i r r ~  of pottttoon, corn, rirrtl o ~ ~ t ~ n  was clnite gunerel, and the 
weather conclitionw t)oing fevornlllo, nlctinfitt-tory [trogrenn wrin nlade. 'L'he growth of 
all croytn, however, w:m aorionnly c:huck~atl I)y tllo tlry we;~thur r ~ ~ l t l  brink winclewhioh 
followed the planting an;! aowirlg. In rnan nectiona tlro rccplnnting of corn and 
p o t a h  WLM neet)f(aal~y. Lhe lu,vnre fronts wfiioh oac~rrnrtl on the nvornings of tho 
4th iith, und 6th did grtrat tlenlryo to early potntoun, whi1:11 wore woll al~ovo ground, 
a11d alno ta tile early varitrtiow of atraw1)erriun :111cl t,unttc,r vegotablen. lI(ll~e oru1rartL 
froite, whioh were in fnll 1oloo111 a t  tl~in t,irnrr, ont*:&rtcrtl. 'I'l~o clone of May saw no 
c h ~ l l g e  in the exintiny corlt~itions, t l ~ o  rlry nlloll ntill contint~ing erlcl the cool nights 
which pruvsile~l rrl;,krng the corltlititt~rnovt:ll Inom r~nfnvorrrltle to thepmoral rowth 
of all fieltl an11 ganl':n crop.  ~ l u r l t  t11e ~nitltl~e of .,irno t ~ l ~  ~ n t l i t i o n  of aR crop* 
was not hi Illy trnootlrsgrng. Alt,lro~~glr thoro wna an incrrusntrtl sortrego of oorn and 
potatow pftnte(l over tho 1tre~:utiing yt:er, tile tlrrr~~ylrt mil ]at," frontn 111x1 rnstle corn 
come trp pi~orly rind ~twcennit;~tnril I I I I I I : ~  rt:ltIilnting. F'rrtitn of all kintln rontinued in 
a utont promining conctition. '1'110 harvctnti~~g of. wl~trrit, ryo, entl llny eun~tnnnced 
abont .Jtrno 24 ancl woa co~rrl~lo~t:tl lty July 3, I~eving becrn favored by oxcellent 
oonditionn. 

IJrlriug tl~tr ~r~orttltn of Jnly rbntl Ar~gnnt, rriinn wthrrr ~noro frut nont anti, aitlecl by 
the w;wrner wa;itl~trr, c.orn nr:itlc, :b ront:~rk;iltlt, growth, :In tlitl all lioltl crops. Hrirty 
f r t t i t a ~ ~ a t ~ ~ r u t I  wt:ll i i t ~ t l  wt:ro t1r:~rktrt~:~111~ Ily .Jnly 24. l'lrtr high te~l~ptrrattrrt~ which 

revailetl ttr~ring thtr 1:~nt w10t.k o f  A~tgunL nut1 tlrtring r b l l  of Heptortrbur wiw munt 
ferrrrfi(eial to a11 ero11t4, en,tt:ci:~ll.y t:orrl. 'I'he c:rrttirrg of. t l~la  trro J con~rrronend a11o11t 
&,ltte~nl~t,r 16 nnil wiln qnitc gt:rlt:rtt81 on tho PBcl. '1'110 tligging o! potatma genemll 
&x,k 1 ~ 1 t h ~  I h ~ m  Heptaml~ctr 1 bu trrlcl contiunecl until the crop WIW all holtaml 
Fall plowing in thin aoction wrbn tlolnyetl b rowon of tho dry condition of the 
g m t a ,  owing to tile sbnerrae of rain. ~n t t a  rrtortlrern nu~:tion of the ~ t a t e  the 
1)rineipid orupn rnioecl are wheat, rye, oatn, rind orchertl fruite (princi~taliy a qolos 
er~tl prachtrs) nnd s littlt, late trclr:k. Usiry farming, however, ia thu principd fea- 
turu anti in given enjteciaI attention. 

In thin neation during the early ~ p r i n ~  rnonthn all farm work wan woll atlvmoerl, 
nncl tty tho middle of May whtrat arid rye obtilinod a moat pronrining ntnnd; blrt gram, 
which wrw no rorninirrg iafccw waekn oarliur in tho normon, wtwr nlrfl'ori~lg from want 
of nroiature. $he heavy front8 on tile ~t~ctrningn of May 4, 5, nut1 ti clitl connitfere11lo 
InJl~ry to earlv frr~ite aud vey(etal11en. The frecjllout light 8howem (luring the lrwtt 
wuyk of May greatly 8tiluulretud all  growth. At tkie time oak, were vury baukward, 
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owing fo the  oool d weather, and paan wes too fer gone to be benefited by th 
rains. The yield of %a mop w u  far b l o w  the average and the lightest harvested 
for a number of yeam. The warm niglita whioh prevai ld durin tho middle of 
June aauaed all  oropa to make a rs, id growth and wheat and rye k ripeu rapidly. 
The h w a t i n g  of wheat, rye, anif oat, oornnrariced durin the last r e e k  of June, 
and by July 6 theae orops were safely housed in better ooiliitiou than for a number 
of years. *he abundant raim whioh fell durinu July I L I I I ~  A ~ ~ g ~ i n t  greatly beiietited 
ell orope ospecisIly graen, cm(1 the moadows apnitr afforded ample paetnraue for tho 
cattle. +he weather oo~rditionn whioh prova~lod d~ii inu the 111ont~11 of Beptember 
were all that  oould be desired for growth an11 m a t ~ i r i n ~  of the late oropa. The 
cutting of corn wee oomr~runoed abo~i t  the middle of the rnontl~, trn crlno tlrtr nowing of 
winter wheat c~ndrye, bnt the latter wee rettlrdednomewhat by thevery dry weather 
whioh revailed during this month. 

At t i e  time of olvsing this report (Oetobr  4), the winter grain whioli was aown 
during the early portion of September in growing well md has cl very nruxuising 
appeeranoe. 

NEW YOBK. 

From Prof. E. A. Fuertea, of the New York rneteoroiogical bnrean: 
The oropa of New York wintered well, and the anun~irdly cool and ulot~d wscbther 

while retarcling general farm ,rodnoel oheokucl the devolopmout of' ftuit {uda 1111tii 
the danger of aerioun injur Born front had pmsed. Ijy ths  iuicIcIIe of Marrh, not- 
withntanding the oont innd  oold m d  wet weather, +,ha pmpe~:tn for f r ~ ~ i t a  m d  
p i n s  were p o d .  I'lowing had become genoral in the no11tlm1-11 )wrt,iona of the 

tote, but owl11 to excbun~ive nroist~ire the noil wna in bad ronditioll for wc,rking, 
while north of tge Mohawk Vallov this work hcul ncar~nly oomn~t~~icud. 1,uriug the 
lest week of Mnroh potntoee had been plnl~ted and gt~rtlening wan woll advallced on 
Long Island. The maple-nngw ind~intr wae well 1111dor way in tho no~itlrern coun- 
tie., while in the mont rrorth~;rnsectlun!ittle nap h r l  mi yot been oulleuted. 

During the Mrat part of April ebl~orrnally cold weather t11111 heev 8 1 1 0 ~ ~ ~ ~ 1 1 1 ~  
oeused a gonorcll n~inpension of plowing, eestli~~p, allci other fitrrn wori. Althattgh 
exouesively oold weetlier revsilotl the tloep snow8 of tho 211, ,9d, and 4th proteotud 
grains from duruayo w h i e  frriit b~idn were not n~~fiiciuntly d~rvcrlol~ed to suntRi~~ 
serio~is iujury. ~n the welltern countion, r q f a l l y ,  grtsna ~ I I I ~  A I ~ I I ~  wow nligl~tly 
dwnagod by t l ~ e  alternate thawiny and earilly ut tho grotin!: ouuning i~pheibval; 
but over tho greater part of tho Stete re ortn wero ntill favorcdlo ooucerillng tl~etje 
~ d n o t s .   he produetionof mapla nligur&l beguir in the northeri~m~mt ooi~ntiee, u ~ d  
wgo amounts were being m d e .  The middlo of the n~ontli ww ~har~icitorize(i by 

ulru~ually warn1 weather, with about the crvastbgo rwinfrbll. Urrrsaw autl grain8 hwi 
a vigorous growth, spring aown oatn wuru crl~ovu t,lre grctu~id it1 the warln soutl~esn 
vallevo, peacli trees were in 111ooln in tho eont111rt.11 l l ~ ~ t l n o ~ i  V~rllt'y, tr11~1 ill IIIIUIY 
lmallties the seaRon wtln stated to bo fro111 one to tlireo weuka ill titlvtu~ro of t,he 
aver* year. l'lowit~g wlbn 1,oirig 111rn~rotl rt~l~iclly forward cruel tl~tr noil litted for crorll 
in the southern nuctictrrn, whilo i t1  tho 11ort111'rn oon~~tion tho warn1 wuathor l in~i  
bronyht tho front out of tho uro~r r~d;  11ut in ~cwtrrt~l, t l ~ e  noil wen too wet for 
working. In  tho Iio scrgiot~n of t l ~ u  11ort~11, I~opn, wl1ic.11 ~q~i~crtsrotl to Irnvo wirrtarod 
wall, wero lincoverua ulr~l n ~ o t o ~ l .  I~sn i t  tnwn woro Ir t~vi ly I ~ I I I ~ I ~ ~ I ~ ,  iurtl t l ~ e  pros- 
peot, for friiit and berriea wero ~rr~t~n~ccblly fibvvrel~lo. Hotno tol)aoao wrw 1,trillg 

Iantecl in  Oswe o County. 1)11ring the lc~tter part of April the tern ~ortit~ire wua 
eelow the norn~af, nld tlrln, a ~ b l e ~ l  to tho fltrertil clolinior~vy of nrilrftdl, aomtlwhat 
oheekod tho growth of ve otatioi~; Init, owilrg to tho vc~ry fibvorcbblo prorutling 
weather, the ntrtwoii WIU) atilkwell advanrod. Soil IritIiorto tuo wet i*r workiug w w  
plowed, an11 IIIIIO~I spring nowing wan tione. 

Durin the firnt two weeks of M I I ~  the ~~o~i t i r i~ iod  dr and nntinnslly cool wettt,her 
retartletfve etntiorl, and crops drop ed 11sok to thr3fr civerrlgo nerwo~ral growth. 
T r m  were fn full loaf snd fruitn h a s  blonnomutl 1) t111r 311 and 4th ill 1111 seotioite 
exoept the tmltier ptwta of the northern counties. tliu 5th ant1 6th *overt, f'rontn 
oocurrocl a11 over the fitrrto, the minimum tom ~trrcbtnrtur ra~rgiog from 1 tl~rlfree to 6 
degwen below the freosin lloint; 11ut owing tu the ~lry~rool of the t~tnron brn,  u ~ t l  the 
p v n i l i n g  olonli~ionn littve damage ww done exooltting 1111 l~ortionn oftlru wtrtern 

igl~landn. During themiclilloof thomonth oo tio~iertri~in in the enntornsectionn of tho- 
Lltato revived tho parch011 vugetrrtion, but in t i n  wostern part the p o u n d  had becotus 
too dr  dmoet foroultivc~tion, and aropn, oapeoially grtum, were suppneed to have stla. 
taiuttdaorious and permmlent iqlory. 'I'he germinntinrr of con1 aud swds rooontly 
sown wen greatlv clela ecl. Many vineyards en11 fruit treun wore reportocl r ~ i i n d  
11 the frosts of h e  l 6 i ~ ~  and 17th. (feneral but ins~~fflt-ient railin f14l oo the 22d and 
d t b ,  and thls, with the oontin~ted cold weather kept tho cbropn ba1.k. Bevere 
& ~ t s  o a a m e d  on the 26th and n t h ,  whioh did ouddezollu d m u g e  in tho uor&wn 
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ooc~ntiee. Many early potatoon and strawl)errien ant1 other tontler plnntn were 
re orted killed. 

f h r i n g  the firnt part of .June cropn over the Htate were very n~nch in need of rain. 
The hay crop was genorslly entinltbted a t  a half or Itrns; anti winter wheat, while in 
better contlition thnn other graina, wan bet-oming clisrolorstl nrltl thin. Mnn farm- 
e n  plowed up their oats and plant011 b l~nkwl~c t~ t ;  and corn, while clning wed in +be 
e a ~ t e r n  part of the Btate, wan elsewhere roplantrcl to  a connitle@~le extent. Tree 
fruits in  geucral promined a tine crop, alt,hongh lenn than an average yield of ap den 
waa expected. Cherrien, will1 strawberric-n ant1 otller small Srl~its, were r c p o r t J  to  
have suffered nevorrly by the drolight. Hainn on the l l th ,  16th) and 17th, and a good 
general rain on the 18th) hroko the drorlght, end frnitw end ccrrcraln wore greatly re- 
vived; but the hay crop wnn gont.rally too far advnnretl to rac80ive n ~ ~ l c ~ h  1)enetit. 
lIayiug began ahout thin timu in nc2rrttertrod nertionn, with pronpects of one-half to  
throe-for~rtha of an average yitrldj whileoatw end other npring g r n i ~ ~ s  althongh pow-  
ing well, were generally thin, owrng to the fact t h ~ ~ t  mnch of the nooddit1 not npront. 
Corn and potatoon, althoogh backward, wc:ro nlaking rnpicl growth, ant1 hop8 were 
in  fine condition in the northern conntien. At thtr clonc of June thrr crops were cloirrg 
well, althouqh neoding ram. Oatn, corn, lnta l)tbrI~y, nnd tho c-onilition of nntrlres 
hail greatly rmyrnvecl. Jlnring the last wtwk hnjink wun 1)ognrl in the noi~t~euntnrn 
sections. The rye hurveat hntl also comnlonc:ocl in the lower IIndnon Vnlley, with 
pronpecta for an avernge yieltl. The temperntirre ant1 rnirlfall werc bolow thonormal 
end a dronght prevailecl over the eante~n pert of the Htate, whir11 ~erionnly injured 
past~~ron ancl potetocn. Hndnon Valley urnpen, howevtrr, were 1)etbring woll. 

1Jnuaiially rool, cloi~cly wt~ethor, with r~ormal rninfnll, ohtninocl driring the first 
part of dilly, whlrh no~rlewhat rotrbrdetl tho growtll of' corn, potatoas, an11 garden 
true-k; hnt the prospeeto for gr:lnH hail grontly inlprovecl. 1)oring the tirnt week 
wht.cl.t, rye, ancl ba~rley hervestillg bognn in the I Iliilnon Valley. I'c~achan, pears, plllrnn, 
and rherrir.8 were in fine rendition, and an nverago yiold of rep low wan oxpoeted. 
By tho mitldla of the month connitlarnble portions of the hay, wtcrat, and rye crops 
were necured in exc~ellnnt conclition, but in the northrnl portionn this work had 
noarc-ely begun. Wheat and rye wero of a good rolor rintl woll filled, anti the hay 
was of an excellcntqr~ality. Oata and potatoes wore well advanc.t.cl nnd in fine con- 
dition; corn, altl~ongh growing well, wan atill backward. A drought provciilntl in t l ~ n  
noiitheanten~ aecstion, which norioirnly t1arnagc.d ctarly potntorn ant1 ra11nt~t1 increa~ed 
injnry to  cropn that  hail not reroverrd from tho proln~~gotl lrirk of rain in May and 
Jnne. Tree frliitn were in good rendition. Showern tlnring tho 1nttt.r ar t  ot'.riine 
delayed the harventinp. 'I'ht! oat harvt.nt wan woll ~tlvancr(l in the soutfern EInrlnon 
Valley. Corn wan still rctartlocl hy t,he 1.001 nightn, k)iit pron~i~ocl a good yield. 
Apples were i~n~ienally no~~ntl, nlthongh tJre yiold wns notlsrgo. Ptnnrn rind o~rohes 
cantinlied in good condition, altl~ougll thtr pearhoo wore ~~ntL,rnizetI, which A r t  wee 
attrihuteil hy Rome o1)norvers In tho exc~crwnive yirlcl. In n fbw ponrh ori-hnrds in  
Orleans Col~nt~y tho " yt~llttws" wan noticed. Althongh thtr potato b l i ~ h t  wee 
reported In 11 few wt ions ,  the crop in general was in exc.ellollt rontlition. espeoially 
the I& planting. 

During the bt~ginning of August heavy local rninn nr r~~r re t l  nntl tho tr,lnportctc~re 
wan connit1eral)ly bt.low the norrnal. l'he wht.nt nnct ryo l~nrvents wero co~nplotod, 
wheat iving more than an averibge yieltl nntl the rye liens. 'I'he oict harvent borame 
well adrvanced, with lar e yield of grnin andntraw. 111 gtrnernl, the rro wnn free 
from n ~ s t .  H l ~ c k w h ~ a t  Rlonnomec~ and wan growing finel . ' I ' O I I I ~ I * ~ ~ ,  w t i ~ o  hack- 
ward in some localities, prorninecl well. lJearn peac~~c.n, nni'p~ilmn wtm cut abnntlwlt 
yield, althol~gh the each "yellows" showed a tentlency to sprontl. Ti10 rainfall 
during the micldle o?~ilgunt  was w r y  nnevenly distribi~tal,  I ~ I I  the ien~~mrnture 
was above the I I O ~ N ~ ~ .  In  general, the groirnd was in good rontlition for )lowin 
excepting in the lower Hudnon Vallcy, where rontinried dronght rcnciered the sc!h 
nnflt for working and greatly damaged such procliict~ ee had not matcirocl. More 
t-hnn the iiaiial a~uonnt  of bright weather prevailed over the State, howover, givin 
e n  impet~~n  to late nropn as well an checking the potato rot ant1 hlight, which hafi 
developetl t o  a small extent in vario~is localities. Tho herventing of oats progrmned 
rapidly, the yield being much above the average in  quantity and qi~ality. Corn 
grew well and reached an average maturity, excepting In tho cool northern atrotions 
o r  where retarded b heavy local rains. !fobneon was growing finely; hope wore in  
good condition in h e n k l i n  County, althongh elsewhere tho outlook war not so 
favorable an a short time previous, principal1 on acco~int of the ravages of the hop 
aphis. The temperature for the last part ofSthe month was about normal, while 
severe local storms distributed the rainfall very nnevenly over the State. Pantnren 
and meadows were in  fine condition. Tho ground wan excellent for working, end 
5 considerable acreage of wheat and oats had betm sown by tho end of the nlonth. 
The oat harvest wes not quite o o m p l e t ~ ,  and some grain had been slightly dnm- 
aged b moisture. Corn wan still backward. The potato oro wan not ee roniising 
a t  the i s i n n i n g  of h p t e n b e r  a i t  had previously been. l'te blight. a1t60ugh not 
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exteting genernlly, wne looally rolbortotl from nlirny naotionn. Tho outlook for buok- 
wheat wrrevery fsvornhle, a ~ r d  a iortion of tJre c.roli lrntl butrn l~nrventotl in Chnwtau ne 
County. In k i n  o t  hII+ltitnkirIg begtin on tlrtr I n t  of ~ I Z ~ O ~ I I N , ~ .  h e  
hops were f o ~ ~ n d  to be nonlewaat ibnnege~l by nrt~istnru. TIrtr t o l ~ r w c ~  I I IVV(M~ be an 
dnring the tirat wuuk of Beptoulber, with proapeeta fur e lurye yield, of erwlfent 
qunlit,y. 

The tom~iurotnro ant1 rrrinftrll for tho lirnt ,art of Aty~Lnn~l~er were about normal 
end very livorrrlblu fin ut,gt:tetit~n, uapuri:rlly gl-IINN, Itnl~kwh~rc~t, lind fruits. The 
gro11n11 rornainetl in oxc~crlltrnt t.ontlit-ion rrntl f i i l l  ntrtrtlin): progresnect reltidly atld w m  
wt:ll sclvnnc~etl. Tho nowi~rg ot' whortL r1111l rye wlin rrt*tirly ~otn)tIet~r~l in many POT- 
tit~nn of tlrc: Htr~to. l'ht: potato blight ntill c.ontinnc~t1 in no~ne few noc~tions, ba t  the 
tnbers wertr g~norr&I~y in tb nonnd t.t11111it~io11 n ,~r~ l  11 Irlrg~r orop was Itoirrg ~narketed. 
Owing to Bllu roo1 nightn, corn wnn ntill I~t~ckw~~rel ,  trxt-el~tirrg in R few louditiee, but 
the h~crvunt~ing of tlru crop was exlioc.ttrtl to lto got~crrrtl 1t.v tlru 14th in the Iiuctaou 
Vnllny. Ilr~c.kcvl~otrt hr~rvctnt wsn well nntler way Iby tlro lOt,l~, r~ncl the crop prou~ised 
well. Owin to the: prrwlr,iling ulontly tbntl wut wer~th~tr in tho nortlren~ pnrt of the 
Btste, connitf~raltle 1111~11titic3n of oata ctnd ot l~or  gr~rinn renr~~ined atill in shouk on 
the Uth. Vr~~nklin Cor~rrt Iio ts, on at~t*onnt oi 'exre~~ivtr  ~noin t~~ro ,  are estimnted to 
be below tlrn rlvnrnge yioll. &11n clr~irntit~y of grslben is Lelnw the average, bnt the 
qnnlity of ar~trh 11s hava ripened ia roltortotl very gootl. 'I'roo frnitn in general an, 
alt~rntlat~t, nrrtl n~t~tlnn, nlt,lr~iigh the y~olcl in not en rtmt Ha nnnel, more than make 
op fin tlrtr dtrflcien~iy l ~ y  tbtrir ilno qlrnlity nnd soundlooudition. Corn ia r s p o r M  u 
woll Bllutl, nnd en nverrbgu orop is ex~euled. 

Fro111 1)r. 11. 1j. Iii~ttlu, clit.c!oh)r North Ofiruiil~fi W C ; L ~ ~ B ~  8ervioe: 
Avorngn t l t b t ~ ~  Of lblai~ltillg lblrd h:~rvtintilry 0f1'1'01i~: 

l'rel~nrfition of n ~ i l  gonornlly aonr~tlt~totl Iby ttntl of Mrrroh. 
Cot,torr 1111bnt01l April 1 to April :lo; I~~rrvunt~etl A~ignnt to Jnttnary. 
Tol~ncc-o t ronsj~l~&~~tc-t l  April 1 t8n Miry 10; I~r~rvt~ntt~L Jirly to October, 
Corn p l s ~ ~ t e t l  albont A11r1l 1 ; harvtmtc~tl ill Bol~tulnltor. 
Wheat plenteil Oatobor 10; hervustatl June 1. Oats and rye planted fjepbmbor 

10: hrrrvwtocl J n n ~  15. 
Datow ~ f ' ~ , l n r ~ t i n g  and hnrvontirrg of aro in in 1891: 

1*r1~~111rntion of nail Itogrrn April 1. dono very 1111ntily. 
Cotton plantoil April 16 to May d; picking, not gcrnerc~l, Soptrnlbor 15. 
'l'oltnoco tret~n~tltnrtud tlnrirrg May; c l~r i~rg  c*om~nenocrtl Angnat 28. 
C:orn 1'11rr1 tod early in April ; harvnntotl avtlrnge (Into. 
linrvunting wheat end rye progruuning Jnno 1'3; planting Beptomber 10. 

Normal nicalt tcmporaturc, and rainfall and departures for 1891. 

Jan~lnrv ..................................................... 
Pobretnry .................................................... ....................................................... Menrh 
April ........................................................ 
M ev ......................................................... 
d llrit*. ........................................................ 
J n l y  ......................................................... 

.................... .............................. Arlknt. ... 
Bolt tllhlr.. ................................................. 
Outulmr. ..................................................... 

Tbcr worbthor (.to11 t-ontllteionn tlnring the nesnon of l8!)l hnvn lbotrn llnfnvorabl~ f b m  
tho boginrriny in the Htrbttr of North C:srolina. Owing to the ot~nt~inl~od olondy weather 
ant1 exuesnive rninn dllring the firnt, throe rnonthn of tho ear t,htr 11nna1 pre aretion of 
tho noil wliiuh begil~n early in Maroh, wlin deluyetl fufly tl~rue wtrrks. k e r o h  r.a 
the ooldwt nnil wettont month, wit,h a cloltartnm from the nornrnl of -3.60, and an 
excmn in prnoil,itntion of 2.50 inohen. The nail ltocnmn noaked,ronde were so muddy 
so to be nosrl. imprwashlo, end ontdoor work wan intponaible. At the beginning of 
~ p r i l  the llreKny momon'' n~lri~lrlnly en<Intl with n oold map, eondin thn tem rat- 
below fro~zlngon tJhe6th, with 11envy front. Droll ht pmvailed durfnR thela& p& 
of April and the firnt half of May, oansln tlrn #off to beuome rnpidly dry and h d .  

I'lentlnq WM done ~rl~iofly ~lnring nrtd mrly part of Yey, and raa  done tm 
hantify, wlthout proper ~truperation of tho 8oi1, roaulti)lg *om the r t w t  in  poor 

6 
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stand of the chief crops, en~eciall cotton. The stsrlcl was further injarecl by the 
late killing frosts of May 5,6, and {wliicli greirtly ~le~napecl t r ~ i c k  crops aricl iqjured 
cotton in many placen so XI to ~ i u o ~ ~ n i t u t e  rtq)l;inti~~g, nonle of w1lic.h was done an late 
as  May Y2. Frlrit generally esca~ted soriorun il{j~rry. l 'l~e tra~rrcpli~i~tirrg of tobwco, 
which g u ~ i e r a l l ~  toginn April 1, wan coruc~~ei~cctl a ~lrontlt later thin yc:lr. The 
wu:~ther C O I I I ~ ~ ~ I O I I R  (Illring May wure ~unfrrvorrd)lo O ~ ( - ~ L I I H B  of the tlroligllt clnriug tlu, 
early part, broke11 abont tht: l2tl1, a1111 OJI ~&cco~rnt of thu tlocitlod cloficionsy i n  tonl- 
perature, the dopartlire ftorrl the ~lor~rtal lreing -3.9". This wan the chief cause of 
the snbneq~~cnt poor 81113 latcr condition of the cotto11 crop. 

June wan the rnont favorable ntonth of tile eet~non, b e i u ~  nliglitly in  excan in tem- 
perctture and tlefioieltt in ruinfall. Crop8 grew rupitlly and farmurn were ensbled to 
cultivate and destroy weeds a ~ l d  gra~n,  \vllich had rnilde unusual headway. l ' l~o favor- 
able conditions continned until tho 10th of July, a t  wltich date cotton w l l ~  bloo~l~ing 
freely an11 cropn were cletlred of grass i ~ ~ d  well ~~i l t ivatei l .  Uut the rcmaindor of July 
was unusnally cola and wet, making i t  the ccrltlont Jt11 for the pant twenty years. 
The deficiency i i ~  ternperatlrre for the Rtote r i w  do, w i t i  an excem in precipitation 
of 1.60 inches. The condition of all crops exce t corn rapidly dotorlorated, espe- 
cially cotton, the growth of wlticll wae delayed and)bloorning stopped. Tho flrst three 
weeke of August were tb.vor:rblc for all crops but sxcensive rainn fell again during 
the latter part. Buptembcr wan drier, witb cool nights, wlliclt weru decitledly 
n?$vorable. 

I h e  condition of crops during tho latter part of the eeaaon is es follows: 
Cotton in from three to  four weuks Into bmI stand, very woucly, but not fruiting 

well. ie nl~edcliug upper squares ant1 i n  sut!uring matoridly fro111 runt. 811 early froet 
wonill do vary groat i l a n i ~ ~ ~ e  bnt with very lato fall a connervativu eat i rn~~te wolild 
not place tho yield 11ighcr tiiali 70 per oent of a full cro I. Cotton is opt.ning very 
nlowly and picking is progrnnsiirg a t  but f13w plscon wlbife a t  this time lont year the 
greater part of the unirw~~i~lly large cro 11ad been )ickcd an11 n~c~rkctecl. 

Tobaeco is bein$ o ~ ~ r o d  rapidly, but $ to  l o ~ n a g e  ky exce8aive n'inn cl~lring .Iuly and 
the latter part ot Auglint is now neon to have been ronui(1erable. ('~rrings are too 
frc~li~ently poor both in  color and qualit hilt the yield will be good. 

Cool w u  in excellent condition tl,rony6:)vt tbsyeiv, arid a fill1 c roppnt l~s~rd ,  The 
nnifornlly good conditiol~ of corn n n  ronlpared wit11 cotton, oven in ~lnfavorablo yearn, 
should mrve u a warning to ftirn~ern to place Inore clopcrlclenc*e 011 food cropn trlld 
lew on eotton, which neernn n lwqn tlhe firat to niiibr froni tho unOcts of bad wentliur. 

Trucking was very u u c ~ ~ ~ ~ n s f i ~ l  ~ r i  the nonthc:nntarn pimt of the Statte. The yiultl of 
frnit is excellent and abnnda~lt. The yield of grain and minor crops has been nome- 
what below the average. 

A special characteriatic of tho noanon wan tho r~niin~ial n1in11)er of destructive hsil- 
storms occurring clnring Msy, J~inc,  lrntl July, whi1:11 have inflicted tltounands of dol- 
lam damage to crop8 in this Btute during the 8t:anon. 

The crop seaeon of 1890 wan no exuellent, the yicrltl of the staple cropn (oxc*cpt fruit, 
which was a fnilllru) 1,cing the largoet o1)taint:d for many yearn, that the following 
c.omparison of the departitre8 t111rirlg the firnt 11:tlf of the yoars 1890 aud 1891 i n  
instructive: 

Ib artnw 
Monthn. ill LII, )t,r. 

atore, &!,o 

Jannnry ............................................. 
Febrnarg ............................................ 
Y m h  ............................................... 
A dl ............................................... IPy . :. .............................................. 
June.. ............................................... - 

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

OREGON. 

From Mr. B. S. l'rtgne, observer, Weather Bureau, asrrirrtant director 
of the Oregon weather ~ervice: 

Farming operations in  Oregon are alrnout contintio~is. Tlm horvent of 1890 wns 
finiebed, mci immediately plow in^ ancl neediilg were begun. Tho fiill plowing llntl 
w 1 i n g  deperitls upon the oornrnoncernotit of the autumn minn. The almont rai~ilens 
period from June 20 t o  Be tomlrer 20 a110~n tho earth to bet:orne very dry, and i t  is 
not until the rains begin t i a t  cxtennive plowing can be pronccntr~l. Henoe favor- 
able climatic conditions are of parihrnonnt irnportanoe. Tho pori~ttl from July 1, 
1890, to  January 1, 1891, was uncin~tally dry, thu precipitation in those six m o n t b  



WEATHER BUREAU. 

being b111321 to 70 per ceut lmlcrw the uomal  anronut. The temperature wBs &bout2 
degrees above the normal. Ilaring I)ecen~her antl .Ian~lnry 1n11rh of the I ~ n d  WUN p r e  
pnretl for sued. Abuont nninterrntrtocl ontcloor work was done (luring J t in~~ary .  
Bpring wan appthrerrt dnrirlg tho I I I I I I I ~ ~ I ,  Irntln ~ w o l l ~ ~ t l ,  loavos hmke ti~rth, ~rnrl an 
olron winter sut%n~ed itnn~intwt. Thore wnn :In alrnoavw of front in the gronnd np tothe 
1st of February. Fobrnnrp wtin colt1 untl wet. 111 \ v r h ~ t ~ * r ~ ~  Ortrg1111 bile ronnd WIM 
thoro~~ghly eutnratetl with nlointnre; i n  c!t~nturn Orc>gor~ nnow c.ovorcr11 tfle grountl. 
The lrackwnrtl contlitiona c . t ~ ~ ~ ~ t n ~ ~ r ~ c c c I  F~~1rr11nry 1 t~nd  t'o~~tinl~(rtl 1111 to Mi~rrh 21, 
whon wsrnler nncl drior ~c tn t~her  ~rrtrvr~iletl. 'l'Iit!l*o wns littltr (iirn~ work clone 
dl~rin r the 111ot1th of Ml~rch. In wontc.rr~ Orc*l?;on tho noil a i l n  wcht8, t~xc~el~t  on the 
opltu~hn; ~r~lntern Oregon t)l~e narrw wnn tr~t*lling; I," vlt)ue crf ~ntrnt,l~ ~ I I R  HIIOW was 
gonnl but the soil wibn t,oo wet to  he worktvl. 1!11  to'^ rril 1 t111.nr wnn l i t t , l~  8pri11g 
aertling ctonct. The wintor wllrnt w~w, l~owtrvnr, 111 uxrtr/lunt col~tlition ; tho ~nil~lnees 
of the wintor ~rrevuntt~tl tiny f r ron i~~  r ant ; it 1111cl i t  ~ o o r l  rolor, irlltl wnn we11 rooted 
ant1 well ntoolocl. April openoil roofi w i t h  frcaosing tt-rnlrc~~ :~tnro llntl front, and cloned 
with upringlike tonlperrture enti wnnthor. Tho April n i ~ l i t  t ,~~~~r t re r t~ tnre  WIIH higher 
than I I U I I I I ~ .  Thoro wore no warm clejta; only orlo ~ r ~ i r s i r r ~ r ~ t t ~  WILU rol~ortc+cl nhove W, 
During April npring snedin ~rrogrenno~l vary noll, crnlrc?c~iwlly in noc~tllern tir~cl parts 
of oestern O m ~ o n ,  in 17nltdiffn land Morrow ronntien ptrrtic~r~larly. 't'hu rool weather 
chcckecl rapicl growth and nlJnw1~11 vegt~t,ntion to gtrthtrr root, s t r t rn~th,  tintl vigor. 
Towartl t,he clvsu of April winter wllei~t ~ I M \  ~ o n d  ~ r o w t h .  Ontn W ~ T R  hclbltlly and 
bad an eclnnl growth with wboet. Ily April 20 frnit trc~trw wore blovrning n~it i .  
lenfing; Jrop~ wtrre above tho groan11 nntl in 11 vory t81~rivi~lg rontlition; sl~trujr nhcttbr- 
ing wlrs in lrrcrgrone ant1 the Irest clip fbr yt-nrn WIIH I)t.ing nt*t-~~rt~d. Owing to the 
tnilct winter, stork wintor~rd r01t111rk111)ly I V I ~ ~  tlntl tho  rirn~tr K I ' I I N ~  W I ~ H  very good. 
There wore fronts in Merrh nntl April wl1ic.11 a t  thtr t,in~o wtbro not c~ol~nitlt)rtrtl clnnl- 
a ing, got dllring M~ry i t  wibn fonntl t l ~ i ~ t  tlro fi.~lit W I I H  connitl~rr~~hly irSjnrntl by 
tfrnl,  not nc~ttivionbly 'cnjnrionn, howovcrr, to ~nnktr I, ~nt~rkotl nllortngo in thn totla1 
yield of' frllit, for h i t  trot-n htrar so 11~nvily t111ht t l l l l t tnn l'r~)nts ~ ~ r l l n e  olrt tho Nllper- 
AIIOIIB frnit ~t mnnt lro clone 1)y hl~nd, otllorwise t,l~o trnit; troon wt)l~ld brrrr thum- 
sslvea ont or h r o ~ ~ k  down. 8cutling ro~~tinnecl tll~rirlg April, Arnt on the ~~j)lt&ndn. 
then, as tho soil grtbtlnally dried out, soettirlg wrls tlono on 1owt.r lantl. lly Mt~y ld 
eeediug WIM rectircbll over and the woathcrr r o r ~ t l i t i t ) ~ ~ ~  w t w  very favorrlrle to the 
growth of t ~ l ~ o r o ~ s .  &e entire spring wan Irnrkwtlnl; April wcntll<*r wttn fnvonlrle 
to  tho life fin11 vigtrr of vegetntitr~~, Miby to thtr grnwtl~ nncl ~ L ~ ~ ~ ~ I I I I ~ ~ ~ I I I I ~ I I ~ ,  1111 to the 
2:3tl, 24tl1, 26th nncl 26t11, when hot clry nintln ~rrc~vciilccl c~lo~tg tltcr Ilplit,r Colirrnl~iu 
Hivor I~anin cftnng ronni~lorablo 11nnluge to ot~rrrrrln. 1)nring .lnno c1~r1, partly 
cloncly worttiler, wit11 gtrncrrnl rlntl fraclllont rl~ius, pruvnilvtl. 'J'hero was nn absence 
of en iri,jtrriono climntio col~ctitionn tmd the prononcbo of rill fravorrtlrlo onew. 'J'he 
ripenkg period ~ I I R  tlolil ed, hnt tlln certaint ~ r f  fino t'rtrlrn irnprnved earl1 (lay. 
Haying was in lrogrtrwn inr ing t l ~ e  n~oath, an$ nevtSr lrrfirrg won, thtrro nurh hay 
cropn auol~rmt. Rtrn\v~,r!rrien rrrrgi clrnrrics yiddcrt~ well, aitlrong~~ hot11 were injured 
by the rain. 1111 s thrivetl, t~rtcl tho hop-lonso rnarle its appeernnrn. l'he weather 
condltiotls kept tfie cotlliupnloth w1d kindrtxl innorta in owlwyo. J11ly wits firvornble 
to t11o ripening of corcrnls, frnit, otr. Th11ro were IIV injnrionn ~~onditions exrept an 
extremely hot period frorn the 224 to the 25tl1. 111 Wnnco rind 81te.n:nn ooimtios the 
grain was somowl~~~t ,  in,pred. in oth1.r aectionn i t  wtas too fiir r~civn~~cotl tjo be irgnrrd, 
corrniderable fall w l ~ e r ~ t  hevjng lrocrn ol~t .  D l l r i n ~  AIIKIIR~ 1111rvont~inp wlis in Ane 
u erntion. Rainn on tho 4th, fit]), nncl 8th rlolnyc.11 lrclrvoating, bnt tlltl no d~rnlafte. 
darvturting oont,innea on 81r1)t1~nrl1t*r 12, an11 will ~vrntinno nntil nbont Ocltber 1, 
wlitrn practic~r~lly 1111 tbcr ~rnirr  will havo Ireon tl~rti~l~c~cl.  

'I'o nn~nr~rtcrix~~, it  rnigltt he1 wl~itl t11v dry ILII~II I I I I I  of lH!K) clol~~yntl fiill rlowin md 
needing ths  wsrtnbli of I,t,rrlnhtrr and Jiiol~nry advnnrotl ~crgutnt~ion, t \ ~ e  c o l t  cut4 
w1.t of f i ~ l r r ~ l t l r ~  t1n11 Marrll 111~1tiyt~~i wpring opornticrnn B I I ~  a~lvnnc~on~tr~~t  of V O ~ A ~ P .  
tion. April, Mey, tu~cl JIIIIH wcSro v ~ ~ y  f>~\ornltlu to t l ~ u  growth of vogctc~tion, July 
and Angllnt to tho ripening rntl Ilarve~t~ing of procll~vtn. 

E'rucluently in JIIIIO t l ~ a  weather beron~c~n very dry 111111 11 11th )trricr~l ro~ncs alon 
wllirll 110es rent dnn~n~ge to the ~ r e i 1 1 ~  dryi t~g it 1111, nhrit c l l i r , ~  t b c r  harry, ~ l t , ~ .  ~ h %  
gear the onyy inj~lrinns e l i ~ n ~ ~ t i o  condit,ion wan tho htrt \vind in thtr latter part of 
Mny, whir11 dill n l i~ l r t  dnmugo in the llpper Col~tn~bicb Hivt~r bukin. Thu,lu~~cr r~tius, 
however, rctpairc.rl rr1)out all the ddmsge tltrt  wnn tlonn. 

T ~ I R  bt~rvnnt of all oereltln and frnit in Ore tln this year wnn nevrr brttt'r. Tho 
wool clip wtan Inrgo.ntl most n~~ecessfil~. ~tn,!L wintom11 wall, t l ~ e  ]on* wm p r t ~ ~ t i -  
oally nntlrir~g, ~1111 tbay were iu ~rinro rontlit,ion for sale in Mlty ant1 ,111ncr. lfopr 
bortr wsll, but tho hop-lonne did ~&nl~~go.  Con] nevcrr gioldetl no well. Mclonn wora 
plentif111 ant1 of' in~~tlense sicn. Garden truck wclcl Into in tlovelo ing. hnt nll ga~denn 
were nacraneful. Potstoea are no plentifill that  many erron w i g  not be dag, Isa they 
won't R . for the di ging. Good pricen prevail, debts and ~nortgagoa am heing paid 
ofT nu8 t i e  Oregon k m e r  is happy sad prunperul~a over the ntrucaasful hsrvest of 
d l ,  



REPOBT OF THE BECRETARY OF AGRICULTURE. 

From Mr. Charles M. Strong, obmrver, Wc;ttl~er Bureau, sccrotary of 
the Ohio meteorological bureau: 

Exoeseive rainfall dnring the month of Memh ant1 tl~ficioncy in ternp~rature dm-  
fng t@ dmt half of April prevented farn~ing operntions on nrly large scale horn tak- 
in  place. 

&ring the latter part of April and the firnt few cl:rys in May farniing o r~rations 
were In general propens in all sectionn of the Ht,;~te, sntl wlvanctnl ry,it&y nrlcler 
favt~rshle ens iron, nltt~ongh the g r o ~ ~ n d  b14ng rothor hart1 n~atlt, plowi~lg difficult 
and delayed tfio work. 

The temporatrrre antl snnnhino, both above the normal, fovorotl jjlowing and the 
developn~ent of wheet :mil gr.wa, whirh grew repitlly. l'he roillfnll wan ttefioitmt 
and w w  badly needed to softthn the groantl. Yrotn the 211 to the !)th of May the 
tamperatare wm nruoli I~olow the normel; killing frtmtn, with ico forming, being 
re  orted generally from all ~uctione of tho Htate on tho tnornin aof thoBth, Ath, and 

The wheat lont WRR l~adly touolro~l in locali19ics in  t k  northowt section. 
Tender plants anttfrnit wem nerionoly il!jnnd north of Colntnbris, or111 grepe shoots 
were b d l y  nippetl in  many loanlition sonth. A ~~t . rnl inr  hnninonn ill111 t l rgnw of the 
atmosphere oontri11ntt.d l a r ~ e l y  toward prevt9nting ~t'rionn etli3c-tn froni frost solrtfi 
of the center of the Htate. 'rho dro~ight thrtt 11t?g:~1i d~lr ing tho month of April oon- 
tinned nntil the 19th in tho northc:m and ~nitltlle soctionn, who11 ropio~ls nhowera 
fell, reviving the vegetntion, which wcw, boxining to nt~ttbr eeriorrslg. 1 ) t ~ p i t e  the 
drought the wheat continnet1 t o  improve nnclor the infltronco of tho tlry cool wouther 
t o  the 17th, when another killing frost in,j~irt.d i t  nomowhat, on low gro~inds in some 
localities. This frost also killed garc1t.n voget,nlrl~~n, frnit, l~o t~r to  vin~~n,  an11 corn in 
the northern and middlo sectionn. 'I'lle efforts of tho front 011 fruit wore notic-ntl in  
the latter part of the month, in tho gtrrroral fd l ina  off fron~ trc:en, 'I'l~cr rrroi~th e l o ~ d  
with exoessivo clotidinrtnr an11 lack of w~t rn~th ,  11nt wna bencrticial on ircc0o~rnt of con- 
tinned excess in reinfall, which furtht-r relievutl the ctro~rghty oo~lclitiona ul~tl 111uced 
ground in better condition for working. 

Durin the first of Jnne excena of rainfall and itltornate nnnsllino nnd olont1int.s~ 
produce$ excellent growing weather. (:nrtrala wercr doing w~jll, s l t l~or~gh  the oorn 
-so retarded in growth by tho cool nightn. 1nc.ro11nc:tl wrlrn~th, wit11 dt.firienoy in 
clondinean and rainfnll, formed very fnvornl~le condition8 thronyhout tho 1)alnnos of 
the  month, antl were evidenood in the repid clovnlopn~orit ot rrll growing crops, 
erpecially corn, potatoes, an11 tohacco, antl tho rr~ntr~ri~lg of tho who~bt, whiuh WIM 
bein harveeted rn the miclclle anel no11t11ern nortionn nt tho end of the nlonth. The 
rap i t  development, with accompenying high ternpcrrrturua, pr~)vt,tl in,jt~rioas in only 
one thing, that  is, in  the rapid growth of weeds in the corn and baking hard of the 
ground. 

During the month of July the toml~srat~ire  wnw connidernbl bolow the normal, 
but inJnriorl~ eff'octa that  wotlld nntnwlly rusnlt from this rontttioa wurc ovurcome 
i n  a lergo d c p e e  by deficinnt rlol~dinenrc and opportune rrrinfrtlls. An n w h ~ l e ,  con- 
ditione contrnued favorable, &nil the tleveloprnont of all arops, oxcej~t tho corn, 
which was hindered 11y the cool nights, wore in r p o r t i o n  In tho northwect por- 
tion of the Stote dronght co~\ditiorlo prevailed lirtng t h e i a t b r  part of the ruontli; 
a h ,  rmshoppers proveg very dentn~otive to  oats and pmtt~rage. At the end of 
July &e wheat wsn generally aoo~ired, oats were ready for harvesting, and fall plow- 
in wan remiy to begin. 

Suring the first week in Angnat tho deficiency in tcrnpemturo, with nxcuasive 
cloudinear, rentlered contlitiana 1infnvorrb1)lo for corn snd potatoon. 'rho furmers of 
the northwost sertion were ontting their oatn to  sc~ve them Srolrt the runnl~itl~~turs. 
Fall plowing was alro oomrnrmct~tl. Ijnrin the nor1111t1 and tllirfweeks (:om, 
pobtcms, anti pwt~l res  were affeohd ~ l n f a v o m d ~  11y oontinned dry c ~ ~ n d i t i o ~ ~ n ,  111it the 
oat harvesting wsn feoilitetotl. The d r o ~ ~ g h t  wan enpet*ially rcevertj irr tho northweat 
portion of the State. 1)nring the wectk ending the 29th the tlror~ght wus gu~lorall 
relisval 4 ropious showsrn; tSorn, potatnu, a n t  p a t ~ ~ r a p ,  wars nrvivnl, 8.11 fa6  
paatnrnge saved. Fall plowing c:ont,~nuod (luring the month ~ ~ n t l t ~ r  uncrt~lly fnvor- 
able conilitionn, the mliy difficulty ~~ncountemtl being tlry~lesn of noif 

Deficiency in temperatc~re extensive clo~~dinorts, with only norittal rainfall, ren- 
dered conditions nrlfarora1,ie a t  the commenoement of Hepternl~er, I81tt this w l t ~  
relievod 11y tho mcond ww*k by rctnrn to plore aemon~tble conclit~ionw, folltmed the 
.h id  weok by summer heat an11 clrynesn, which, a t  tho presnnt writing, hrts p Iocd  
sll crops in  a seal~ro state an11 rnati~recl the cam, tobaccol ant1 potsttmn. 

The fall plowing is sltont fininhen, nlrro whrclt M - C ~ I I I R ,  with 1argt:Iy inoreaeod 
m e  e. 

B'a?gtsstures are aguin sufir ing from droughty conditiom. 



Perlado of drought, wot wonthor, or  norlnnl t ~ o ~ ~ d i t i n n s r  
Mnrnh 1 t,o 10, n o r ~ r ~ n l  rciintilll. 
Marcah 10 to 20, ext30nn ill rcbi~tfi~ll. 
Mer1.h 20 to April 9, ilortlrrtl rctinlilll. 
April $1 t,o Mny 10, tlt!fioitmL r~tit~l'ell. 
Mny 19 to .lone H, nxc-one in rnillt'nll. 
~ l u i ~ e  H t o  28, dofi+iont rcril~ti~ll. 
.Jnne 28 ti1 .Jnly H, trxcenn ill nbilll'all. 
Jn ly  H t o  l X ,  norlnnl reillli~ll. 
Jnly 18 to  28, tlofit*innt rninfrrll. 
Jlrly B t o  Ang. 7, c~uc~t~nnivtr rninfnll. 
Aug. 7 t.o M, ~rornltil rtbinl'nll. 
An& 27 to Rtr 11. 12, tlcrlic-iont rnillf:lll. 

( h ~ l  lblltl WILTIII R l ) t ? ~ \ l  : 
Mnrt41 1 ttl 30, wnrln. 
Mnralt :3O t o  April !), cool. 
April !I to 2!l, waran. 
April 4!) to .I~lrlo H, t~ool. 
.IIIIIH X to 2X, wnrtll. 
Jllnw 2H to  A~ig.  7, t-ool. 
Ang. 7 tfo 27, wnrlrl. 
Aug. 27 to  hpt .  12, cool. 

From Mr. I;. M. Dcy, ~I~HOI 'VCI ' ,  t l ~ r o ~ i g l ~  Mr. B1111, t ~ a a i ~ t n n t  ohaervor: 
A R t n t t ?  Itrrgtj nn I ' ~ ~ I I I I R ~ ~ \ ~ I I I I ~ I I  lnnnt t1at~t)nnnrily 110 tlivitlntl into novt*rsl artjan, in 

each of whit.l~ jpnt~rrll fitrltling o ~ ~ t r r ~ t l i t ~ ~ ~ n - t , l ~ u  111ntlting rintl ri~ining of erol~n l ~ n d  
their  linnl I~nrvont~-oet~ar nt  tlitlhrtrnt peritltln of tho yonr, I.ot~nl fnr1111ng op~rnt ionn 
depontl I I I N ) ~  11otIt tho  I r~ t i t~~c tn  a1111 t,ho nltitntlo of 11 givtrlt pllbcc, no tl~rct we ti1111 fibrni 
work eikhor rnore nttvn?lc.ecl or I)rhilltlllentl ttc~rortli~lg to lot*tttiorl, wllotlror in rb hiyhor 
or lowur Intitjntlu, ill tho \ nlltry or IIJIOI~ t8ho ~ n o l i n t r ~ i ~ ~  nitl~r. Hprilrg f r r ~ n  work ~ t ~ ~ o p -  
crly b ~ g i n n  with p111wi11g for n p r i n ~  whoat, onta, tlnd nnrly potatinxi. Tile da te  of 
conimcrnaomnnt t l epe~~da  11p011 tile charnrtoi~ of tho ) I I R ~  winter ~ n t l  tho rendition of 
t ~ l u  yn,nnti titlring ~ n r t ~ l i  ulld April. An won un tllu protinil t~lavvn s n m ~ i e l l t l ~  the  
plow in prtt in R I I ~  t he  work o c r a p i ~ o  tltn grnsttrr 111rt of bit~rc-h rule1 April. The 
~tlowirtg ntrnn(rn of 1891 in I'on11~yI~n11ia wan Iltlfnvore\Iltr. 

111 n1rrll.y p111t-CR tJlo gro111111 wnn 11nrtl nntl dry,  trtltl ftlrnl work nut1 plant  growth 
wero 3st~kwttrtl. Ct1rn-1)lnntirlg n a ~ ~ r ~ l l y  extendn fro111 t l l~o~ i t  M~by 1 to  Jtlne 10. Thin 
R ~ R A O I I  thtr ;~lniltiiig wlln 11rt)o erltl nlow. lLInt41 oftlltr t~er*l,y i ) l n ~ ~ f i n u  ftrilotl to gerrui- 
nate, owing to  tlln l~lflnfll(.inl~t~ ntt~intl~rtr. VPIIU~R nnt1 nornn frotr~illg went l~t r rocc~~rrod 
dnring tho lnnt wook i l r  A111 il, 111tt only nliglltly ~ R I I I I L ~ R I ~  frnit, trtuen anit tender 
pltsntn. l ' t ~ t r  trnon wrrtr I~ar~vily lntlun witjlr I~lt)trln, ttntl notno tlat~lt~mcl t lhrt  tho  float 
wnn I)trnnficinl, nn i t  cnnnc~tl ~nrrny of tho I~loo~nn to tilll, ~ J I I I R  roliovillg tho weighted 
trron. 

Fmal  Mny 1 to  16 11lowing f i ~ r  corn wnn ntill irl progrnnn in the  rlortllern coniltios, 
whiltr irl t l ~ t b  notlt,lltrr~l tho plnltting WILH ~ 0 1 1  I I ~ ~ V I ~ I I ~ ~ O ~  nnt1 nii~ntr (if t l ~ n  corn WMI 
nl~ovo ~rol in t l .  'I'lro nonnon wnn ntill I~rrckwnrd. ('ole1 clry wc-iith~r rolltinlletl, yot 
l i t t le tlnlrltbgcr wnn clontr t o  wlle~tt, grrun, nntl frltit trotw. ('nnnitloring t , l~o ~~t~ntruaon- 
a1110 W H I L ~ ~ I I T ,  tiler finer nplletrrttltcn of vog~ t~~ t i t c l l  111111 growillg tarolln n t  thin titno WHB 
r o n r k l t .  Aftvr Mriy 16 11118 111tt11tuk grow u~~rionn, t,llu d r r ~ ~ ~ g l ~ t ,  t ~ t ~ ~ i t i n ~ ~ t ~ e l ,  N I I ~  n11 
oro n wort\ nnflirring. Corn plnntiug wnn tlt~lnyotl ant1 wlltmt I L I I ~  grnan nllowt*tl tho  
b o E  of rnaint~nw. 'Fho tnsrl)orut~tn, s t  this tirno wnn nt~lsrly ~lormrtl, wlrirh wgs 
exroodillgly fort ,~~nntu.  

By Jnno  1 crol, plnntinu, oxorpt tollnc-co, wnw nt5nrly ovtlr. Wnatlior ntill nnfa- 
vnml~ln,  ant1 b n t  ltttlu rtrin hncl fttllcn. I)nrillg tho M R O ~  encling Mny %I ge~lera l  
rnitln lrntl firllon, nnil thnnu in rnnnv ne(+tionn nnvtld tho taro IU fro111 nt\1~1onn it~Jnry. 
Cool werttller c*o~~tinciod, pet, ~ l o t w l t l l n t n l ~ t l i ~ t ~  nil, Ulo c - o ~ ~ t l \ t i o ~ ~  of the  crops war 
orlcoanrgi I I ~ .  

A Irot npnll oc*cnrrotl fro111 the  8th t o  tlttv 17th of Jnun, anit t he  ompa ndv&naeA 
r a ; ~ i I y  '1'1113 wrirllt wtrrttll'r ant1 gnllcrronn rninn Itrnt ~ R I I O W O I ~  R I I ~ ~ U J '  t o  p ln~r t  lifo. 
Corn onpoc~irtlly irnl~rovotl wontlrrfi~lly, n~ttl rorren11o11t1~11tn ntfrltt\tl t ha t  wheet, nnver 
Inokntl bnttor tlrnrl r r t  tl111t t i ~ t t t r .  IC~lc,n~ltlnn t*ro In of to11tlc.c.o I L I I ~  potntc~nw wero 
plnntr,cl, tilt! wllrtrl drt~rvtur,~ wt~ntlltrr brrirl~ tbngt~r~itlllJ fnvornllle for tt~l~rrcon p l n ~ ~ t i ~ t p .  

13v .Inlv 1 Iltlvinc: hntl eolninol~c~crl at111 tol~nc-c+o ht~tl 11nc'n sl~ont, ell l)l~tntod. All  
r ro j~n wt ; r~  ill 'l111;r cot~tlit~ion 111111 1,1119 ~ ~ t l t l t t r r  ~~ropit,ionn. Whtrnt lthrvent ltepnn 
nl)ont Jn ly  3 n11t1 WILR n ~ o n  ill fill1 Itlr~nt. It~lrt.ly 1tofi)rtr hnn n~~t.ll tan oltornloun y~el t l  
OF w l ~ e r ~ t  11ot~n nun11 in I'trnll~y!vrtrrirr. lSvt~rvwllc*rir firn~~tbrn wtrre rttjoit.i~iy a t  tibe 
luxurir~lrt  flcldn of wuving yrn111. O t l l t ~  ( - r ; ~ ~ ~ n  \ V O ~ O  nlno n l  tilie ooudition. The 
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westher wss cool and retarded the growth of corn, but  the outlook for s large amp 
wee very promising. 

Hailetonnn on dnly 3 did some dnmnge to corn, tobaoro, nnd fruit in the central 
portions of the Htate. Thne far the newon hnd been w i t h o ~ ~ t  clretrnrtive storms of ' 
en kind. - .  

b e n t  harvest wan nearly over l,y J ~ r l y  20, and still greater eatisfaction waa ex- 
pressed a t  the pros ectn of a npli?ndicl yii*lii. 

A protracted G o o f  npdl occaneil duriog the whole of Jt11y and the early par t  of 
Angust. On three daye only ilicl the te~nperat~lre  rise above tire normal. No nerioun 
dema e re r~~l ted ,  other than to dole tho growth of corn. From August 12 to  abollt 
tho 2fth the weather won gene.ral& wann and silltry. In the extreme northeeet 
section the drought remai~leti urrbrokerr and the crops ei~ffered greatly. Welle, 
springs, and small streams wero dry, n ~ l d  i t  seemetl that  the neaaon wo111d be dieas- 
trona. Coaioua rain@ fell during tho 1etti.r ~ n r t  of Anm~et and greatlyrevivecl vep;e- - -, - 
tatiou. - - 

The week ending A I I ~ I I R ~  28 was chnracterizecl 11s tlentriiotive and terrific rain 
ffoods in the interior conntieeof the Htttt,~ e ~ s t  of' tile Allegheny Mo~lntains, nnd 
eepeeially in the Schnylkill and Lebanon vc~lleys. 111 lrlany places the rtbin wan the 
heaviest ever recordecl, butfbrt~inntely the arnl~n on tile whole were td~o far ndvanced 
to be eerioi~nly injured. The period of wet wrnther continued until Bepte~ilber 7. 
Since then the da a have genernlly been f i~ i r  antl cool, affording oxcellunt opportn- 
nlty for farm worl. Corn neecia more nllrlshine and wannth to  maturu it before front. 
Preporatione are makin8 and fall needing will begin properly about the miiltlle of 
Sephrnber. E'nrmere are rapidly pushing the cntting of tjobacco, the cool weatller 
causin them to fear the approach of front. 

On t%e whole the year has been ain ularly pros eroun, snd we11 illnntrateu the 
proverb, "A bad beginning makes s F(oo$enilinK." Jheearly ntttlncnl w a ~  nnfavirrnble. 
Cool weather and dry soil retorcIed t'nrn~ work and tho growth of crops. Nr~twit,l~- 
rtanding all, the ontlook was a t  a11 time# favorable. A brief periocl of dronght 
darkened tho bright horizon, but generolln rai t~s  and plenty of nnnnhirle tlin~~nlleii the 
gloom. 'I'he ttxtren~e northonnt section, it, is triie, e~~fterecl 1% 11rotro(:tei1 t l r o ~ ~ ~ l ~ t , ,  but 
rain came in tinre to nave most of tho crops nnil tile yielcl wnn very fnir. 
In conclunion, i t  can be #aid that  few yearn wit,hin tile tnelnory of nlrin have yielded 

more abundant hnrveet, few have given more ~leanar~t  wsntl~cr for ficrnl work, ant1 
few have given lee8 canre for colnplsint of ioodn, clr~llg~ltw, insects, or the lnuuy 
other evil8 ao well known to egrionltaristn. 

SOUTH UAROLTNA. 

From Mr. A. P. Butler, observer, Weather Bureau, at Oolnmbia, 
director of CJtate weather service : 

The general farming operatione began a l~ont  the 1nt of Ifarch, but  wero attended 
with but little sncomn. The excessive rninn prcvelr to11 the proper   re pars ti on of the 
mil an11 grtlntly reterdeil the plnr~ting of the corn c n ~ p ,  no t l ~ a t  at\eaet l~tclf of April 
w m  conou~ned before the fnrrnerw c o ~ ~ l d  pre Jrbre nny portion of the Inncln for the cot- 
ton cro . At~oot that  tinlo the rtlinn oonnetf antl the noil I)ecen~ono 11nrcl that  i t  was 
imponHrble tu plow an11 plnnt the rmlaintler of the cnbp nntil a110ut t;JIo ,nonth of 
June, and much of thnt which wnn plnntotl I n h  elid not germinate, anti i t  waw not 
nntil the latter part of dllne that  i t  co~tld be enid that  the cro wne fairly U ~ I ,  an11 
not until early in .Fnly waa the crop rrclncc.tl to n ntartil. M I I ~ ~  of tile l ~ u c l  was no 
over r i~ l~  by ~ P I L R R  thnt carno up IIeforo tho plant, tlmt t l ~ o  nts1111n were I I I U I ~ U  i~r~perfect 
b the i:llopj,ern, anti in norne inatrincen the! emp WrLR r~l~orltlontrtl, no t111rt n b o ~ ~ t  one- 
tzird of t ~ r c  cmjt w w  vcry lab ,  and t11c3 i-ontillneii rrlil~e cat1ni3cl t l ~ t ~ t  part of t l ~ e  erop 
to row t~nunnally h u t ,  taking on ant1 Iloltling bnt little f r i~i t .  

&,I, ewly cotton, wltile i t  ~ r e w  vary ~ l i ~ w  in .Jlirle snil I11e firnt, part of Jltly, 
fruited will, when t,he T I L ~ I I R ,  tilo want, of nllnnhine, nntl tile low tert~l,ernt~lro ill .Jt~ly 
and Angi~nt tint1 the two wiscltn in 81~11tc.rnber c8eiinetl tho plnnt not o111y t i t  ulji~l, 1)nt 
t n  ri~at, the neetl to npront i n  t l ~ e  open bolln, t l~erehy clsntroying rrtirch cc~tton and 
b d i y  i~?/nrin(r; tl~rt wtsplr*, no tllst tho prow tectn of R, f u r  avewgo rotton crop is not 

ow the crop of lant yunr. encot,rngi~~y, and will certainly 6~11 fnr *1 
SOUTII DAKOTA AND NOB'FIL DAKOTA. 

From Mr. Samuel W, Gl-lenn, obncrvcr, Woi~bl~llt?r Barom, director of 
the Sontl~ Jhkota wt?atl~er uerviae : 

The winter of lHIMJ-'91 wan miitlor ti~rbr~ nnllnl nntil after Yebrnnry 1. 'IVhe greatper 
portion of Fubrclary was wrbrrner than tlict nt~anot~al rtvitru~e. Ht,oi.k frd ant1 Iktte~reti 
on the range ruoet of the winter, tl~erifl~y C I I I L ~ I I ~ I I ~  n t o ~ k  tnen b t ~  mwry theul t l l r o ~ ~ g h  
on what woultl otherwine have I~iten IL nc!rio~~n nl~ortegu of liretl. 
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A little seeding wea done a t  fnvornblo opportunities in the eerl part of Maroh, 
but this work wns not genornl until the Igbttor part of tho month, wten  it was me6- 
outecl under thvorable conditions of mil, ti110 to the, n ~ e l t i a ~  of recont snows. fnter- 
ru  tions were frequent durirl the n ~ o n t l ~  from front, cold, e t ~ d  snow. 

!n the first half of the montt  of April seeding wns iaterri~pted by windy 0001, and 
rainy weather in  most sections, but every favor~ible dny was ntiliaed. h e  latter 
part of the month warmer nnd more fnvorablo wenthor prevniled, and by the 24th 
muoh of tho grain was well sproutect and growing under most favorable condition8 
of both moisture and tem orat~ire, inclaoiuy a n l ~ ~ c h  111rgor acreage to late wheat 
than was antioipated. T ~ O  montli closed w ~ t h  the nprouted ain i n  South Dakota 
in luxuriant growth, and most of the needing done; while in E r t h  Dakota, latitude 
oonaidered, a8 favorable conditions provr~ilotl, bnt work not no well aclvsnoed. Frosts 
ooonrred in North 1)akotn and ort~ons of 8011th Dakota the latter part of the month, 
but  nu serious dama e reporto%. 

The finst week of %ay waB nnnsnally owl, and frosts did slight bnt  temporary 
darnage to etaples i n  North Dakota ant1 northern South Dnkotn, nod oonsider~ble 
iqjury to  berries and early vegetnblen. Tho tom ernture wrls below the average 
most of themonth, nndshowers werolocd, somelocn!ities fonlin tliouoed ofrain very 
muoh diiriog the l a ~ t  week, eapeoinll~ for oorn, nsd a ~ r n e  npecinlfy 1nt08mn1lgr~i13th~t 
had lain in  the ground unspronbd for somo time. Frequent high  wind^ ndclocl to 
tho eReot of the droughty oonditinn. This condition was, howevor, pormanently 
relieved?, general ohowera on the28th anc129th. C o r n p l ~ n t ~ i n ~  wan grmral iluring tho 
month. ghe month closed withNorth Dnkota in butttrr ronc i i t~o~~ in point of nioieb~~ro 
than South L)akotn, with orop advanoomox~t aorrmpontlingly nntinfaotory. In  Sonth 
Dakota oorn warn doin fairly well bnt nnecletl warmer weather. 

Tho temperature of f u n e  wea beiow tho avorage, nn nlso tho amount of snnshino. 
IJnue~~nlly henvy and opportune rnins ooc~irrotl over both BtSratce, ~ t~ imr~la t in  a11 
crops to phenomenal growth. High winds were nlightly ~lokrirnnnt~nl, &ucllocalCh&il- 
storms infliotetl Rome injury, but tho genernl oonciitiona wero oxrol~tionnlly favormble 
ta small grnin et~t i  grneaea. Corn, already bohincl tlie soasonnl oontlition, wonld have 
dono bettor with warmer weather. 111 localities whero the dronghty contlitiotis of May 
had serionoly irljured oropn the gronnd was roseeded to something of ]attar n~aturity. 
The conditions during .June converted the fcnrs of May that there would be n ropoti- 
tion of former unfavortrblo eennons into rc oicing, and the month cloned full of prolnino 
for n most tonntntiflilcrop nfsam~lgrni~~nndgrnnsoa. ~nnopraot ion~ly ma& the w o n b -  
ii~! small-grain orop )rod~lced by the 1)ukotnn (luring the sonson. 

J!he ten~poraturo o f ~ a l y  w w  below t8he nvern e, while tho rninfnll wue abont the 
avera o ovor North Dakota anti below over Sauttf Dakotn. Tho rbmonnt of e11nn11lne 
w w  a%oat the average. 'rho oon~litions highly fnvored nmnll rain in 8ont~l1 Dnkotl~, 
but in North Dnkota the growth w w  most too mnk;  oonsi(~ernh1e oonrplnint wua 
mnde of "lodging," nnd fears wore ~ntortn~inetl thnt grain w o ~ i l t l ~ o t  nit~tiire I~ofnre 
poseible early frosts niight injure it. Hy the 26th tho hnrvonting of nrnt~ll grain wae 
well advance11 ill South I)skota, ancl ro reenir~g i~nder  moat fnvorable general eon- 
ditions. Looi~lities in  North Dakotn Enrfrnportoti IigIte ikt~ata, but no s13rions darn- 
ago. Loct1.1 111~ilstorrns did some dsniage in both fltates. T l ~ o  month clonotl with 
tlre hsrvostin of ernall grain in socitheast 8011th Dakota prn~t~ioall anmplotoci and 
eleewl~en, wuffndvant:od, while in North Dakota most of the ryo anJbarley w~te out, 
wit11 indictitions thnt geucrsl harvest wo111tl begin about A~lgnet 10. 

Daring A I I ~ I I H ~  tlie ubneiice of general rsinw, the ahnn11nnt snnnl~ino, and highor 
tu~r~~)erntnre all oonibinetl to protioco tho most fnvornblt~ wo~rtlrrtr for the oomplotion 
of t11e ripening. hervesting, M, li~nitotl rimoarit of thr~a~t~l l ig ,  ant1 lnto hay-~ntrking in 
8011th Hnkotn, nnci 1111n11iug towrrtt colnpletion of tlicv Iiar~net in  North U~tk~ttn. 
Corn (not a ~ t n p l e  in North I)nkotn , oonnidorltl~ly 11~~11intt t110 N O I ~ R O I ~ I ~ ~  oontlit.ion st 1 tho olose of .July, mutle ~nnrkotl 81 vancen~ont, ant1 gartlori wt~~tfs and inns rrnps 
developed fintrly. IJnfortonatt~ly, a front oao~~rrcct over mont of North Ltkn ta  rind 
nortlieruhulf of 8011th I)akottbon thoP2-2311, I ~ O ~ ~ ~ C ~ I I N ~ I ~ ~ ~ I ~ ~ ~ I \ I ~ I L I I I U ~ ~  tos~nall rain 
in North 1)akottb (in q ~ ~ a l i t y  Inore than cl~~nnti ty)  a11tl killing vitiew arid voge*tn%ltw, 
and damaging oorn oonnitlorr~bly in 9011th ~ a k o t e  in ibrolla, inany looal~tion in the 
frost belt osoapin witoh little or no i~tjury. Timely w~~rninpn from tlio Wocbtlier 
Harenu doubtlns. fid nilioh goo~l, na l~s~~la t lgen"  woro enernl 111 both Btntus. Sonlo 
damage was done it1 both Ststun by lorril hailstorms. %lie mont+h oloned with 8ontli 
Dakota ~ I I R  ~ 1 1 0 0 ~ ~ ~ f l l l l ~  garnoring tho niont bo1111i~if111 niid ltighest qnnlity amtcll- 
frnin orop t i n t  she h s l  ever pm~i~lutltl, nntl Nurtll I>nkotn p~uhil ly  to  oo~spl~vkion the 
~orvt,stin of n verx lieavy orop, irlforior only to tl116t of Soutali 1)nkotn it1 t h ~ t  sonlo 
of i t  hnn faen illtmngecl by frost. 

Tho ten~pnrntnre of 80 )tn~nbor (1 to 12) wrin below the nermo111r1 ovnrngn over 
botli Htirtlm. nriin is lu,o.\u,~ ~Olltll'lLlly for tidl 111)winy. t[oi,vy f i~wt otr011rr19ti ovtw 
N l ~ r t l ~  I)akot;b lint1 tho reator portio~i ot' H O I I ~ ! ~  I),~kt~tci 011 tllt, 211 nn11 Stt, 11nt nu 
apec.1~1 dntnoqi rt~porbecffrotll Norhb I)nkot*,, t l~n  I ~ t ~ l k  01 tho NIIIILII g r ~ i n  JJoiti~ hnr- 
vested; but 111 Sunth Unkote, tekon iu c~onl~ot-lic~~l w i t h  tlio otl'ocnt oC tlie A u g ~ ~ n t  tiwit, 



1n man looditise oorn snffered considerably, and tho frost iqinrecl vegetables farther 
a u t h  t i a n  in  Aagolt. Corn will mature in aoutheut Nonth Dakota, elaswhere the 
frost injury is permanent, and aa a whole the corn orop can be called ba t  "fair." 
The orop n e w n  is praotieally ended in both Btatm, and i t  remains for the l)&ota 
fermers but to convert the nurplus of their overtiowing granariw into other n w n -  
m i e n  aud oomforta of life. 

TENNESSEE. 
' 

From Mr. J. B. Marbury, obeerver, Weather Bureau, as~istant in Ten- 
neesee weather servica : 

General fann work was commencecl in Tennessee abont tho middlo of Mnrcb, 
near1 one mtrntll later than the IIRII IL~ time, owing to the llnseasol~eblo weather 
whicg waa colcl nnd wet. Vcr little progrens wna nlade in general far" wmk until 
abont the nerond week in ~ p r i i .  

Doring the lrrtter prrrt of Maroll the wonther continuotl so colt1 and w d  that  
farmern were cltrlnyctd in preparing tho lrbl1~1 for ~~lnn t , i i~g ,  ullil what need hrul been 
previonwly pl:r~~t,c:tl ww groetJy tln~r~r~gc~tl. 'Illone c:ouilit~ionn cnlrni~~ntecl in  a cold 
wave ant1 t~t@:~vy Sront, abont t,ho 6th of April, wlrich ditl solue dan~rtgu to fruit a n d  
killed n gtmd don1 of yo~trry olovor. 

Dnring the third week 111 April tllo wetbthor WIM s l~ont  normal nnit generally 
favurnblo to fan11 work. 1)nrinp t l l i ~  lrr?riod large crreas of corn wore planted ant1 
greparationn n~atlc for the p1:aitlng of cot,t,on, whieh w w  c o t n n m e d  about tho mid- 

le of the raonth. 'l'lie ares plnritod i s ~  cotton t,llis neruron wns sornewlrnt smeller 
than ulcnal, aa ~nnny f'urnlers liave tnrr~ecl thoir nttnntion to (:lover, grwen, and live 
ntock. 

Tho area sown in onte wnR alno n~nall, owing to the dolay in getting the land roady 
for la11tiog. 

A?arge ores of Jrin11 po ta to~r  was plneted, and nlthough tho oerly part of thema- 
son wes rtrthor colt1 :rntl ~~nnttnnonrrble a ~[~leniliol crop wnw rnn(le. 

Wheat contirrnecl in g~~ocl  hotrltby c*o~ltJit,ion olnrrng the ontire noanou, except a 
slight den~rtne bv rust in the norrthorn neotiouw, ant1 u, very fino crop wan l~nrveetsd 
anit saved. - " 

Tobaeeo p l m b  were rathcr nnrnnll, but in good conolition when plantocl dnrin the 
latter portion of M a y  and Brat of Jnne. Soon nftur tho first plnntings a %art 
dron h t  m t  in  a~rt l  rnany of the  ]>lnnt,n tlicbtl, but  tho nt~co1111 ple~iting nlecle a good 
B t a n J  and an average orop is am~lrotl I I T I I ~ H H  clcntroyrtl ~ ) y  on early front. 

A drou6ht set in a11ont the 311 o f  M:by t ~ r ~ t l  l : l~i l t~i l l~~d till the 18th. This was 
c c c o m ~ ~ a n ~ e d  by unneeeonably low t ~ ~ n ~ p ~ : r : ~ t n r ~ f ,  w1ii1-11 grerttly rnutr~rdt)d the mstnring 
of near1 all cro in. 

A goo~fdoal o?dottorr waa killell ontriyllt, and the lun~l  had to be raplowed and a 
seoond planting nrrde, and this crop will 11ot Lo navetlunlennthere should he no front 
til l  late. 

Good ~ s a o n s h l e  weather eontjnnc~il t l~rongh the monthn of Jnly and A a ~ o s t ,  end 
crops of all kintln did well, c:xc:r,pt cotton, which wiw s o ~ r ~ e w l ~ a t  injnrod by the  
abnormally coltl nights o l~~r ing  the 1:mt week in An rr~nt,. 

I h ~ r i n g  tho Rwt two weokn in Xrptcnr1l)nr the l r r k  of rain oanmd a drying and 
hardening of the soil to  s11c~11 all oxtent tlrut plowill for wllent antl othor tbll nnuedn 
had to be nusporrdod, snd them eonelitio~m c r ~ n t  ut t f e  closo of the week ending b p -  
tember 12. 

The early rorn rrop wna tho largest that  IIRR Ileon rninod in t,bis Rtate for years, 
bnt  the late c ~ o p  is ~ i o t  ut a11 e~~c .onrag in~ ,  an11 11n11:an good ralnn occnr in a nhort 
time there will not be more til;&li a t,frir.tl of tho I J H I I ~ ~  crop. 

Cool nights :rnd w~.rnl  (try (tl:byn nro IIOW rr~ritlerirrg the cotton outlook rather 
glmny.  

TEXAS. 

From Dr. I. M. Olinc!, local forec:~nt offlcirtl, Weather Bureau, Giilvoeton : 
During the n~ontll of Jrir~nnry tho prtrcipitation wnw in  excow over all portions of 

the  Btatu, tire avcrtrge above rlorn~tl~l 1113i11 ov~rr 3 iuch~n.  'I'hat thin I ~ X C I ' W ~  did %lot 
fall in heavy r~rinlc in ~III)WII by ti113 fact tkat  the nnrn1)er of rainy ~ l s y s  tlnrlng the 
month average11 abont 12 per C R I I ~  n1)ove the nurmn,l, nntl sonnoqnnntly the grester 
part of the prc:cipitrrtion wrwc rrbnorbocl nnd retrtinotl 11y t,he noil. The h~npnrature 
averaged 2deyrutw nbovot tie~~orrnrll, whic.h,witlt t~honl~ow~rry woat,l~or, wanvory favor- 
able for the wf~oat, oro of'tllo ~~otrtltcvc.ntctrn part of thtr Htntcr. J h ~ r i n g  ttie rrro~rths of 
Frtbrullry and Marc11 tfw pntcipitstion wrur gen~,rally ~leficient. Unring Yel,ru:cry i t  
wan 1r:nn thsu 50 por c o ~ ~ t  of tllc+ 11ornte1, antl the 11111nb13r of rainy deys wnn about 
20 per cent below the rlorrnril; while tlltring Marot1 the alnonnt wan fiom 1 inch to If 
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inoher defloient, except ovor north T R X ~ H ,  where i t  WIM above normal, but the num- 
Iwr of rainy days wan generally abollt normal. Unneral farming operations began 
in FHhrunry when plowlng for cotton, oorn, and ot,l~er cropn wen entered n ton in all 
p r t iona  of t i e  ~ t a t e .  Thl. raiufallof January, with what rain Lllduring Eebruar 

opt the round in unoanldly good condition for cultivntion while the exoe tionall 
fair wentfer enabled rapld prnpnv+a in f n m ~  work. f)uring h a m h  and nntiftho loti 
of April the st~me favortbl~le oonclitions IMJ ?~rcvnilod dnring Fel~rnnry oontlu~~ed, and 
fitnnrnq operations propennet1 rapitlly. E ront ikom A r i l 8  to 6 ditl some dau~age to 
t l ~ o  f r n ~ t  onbp. Ily April 10 tho corn anql h ~ 1 1  l ~ t o n  {nntotl pnd WIW go~~er t~ l ly  corn- 
ing up; the greater part of cotton ha11 11oen plantoc over the nonthen~ ortions of 
the Httrte an11 plnnting WILR under ood h e ~ d w a y  over other portions. krom April 
10 until the la t  of May tho r a i n f d  wtcn nl~ove the avertlge and tho tonq~t!ratr~re 
wan 1&bo11t the avoragu, wl~ich brou h t  up oorn ant1 cotton gonerrrlly, tho l a ~ ~ t i a g  
of cotton having been eon~pletetl in t i e  no~ct~l~orn ir~irl ~.ontrsl portioneuf tl~e!tatte by 
A mil 20, and in all nectionn 11y Mtry 1. L)c~ring the Int,t,c*r part of April tho H ~ I O I I   liver overtlowed its 11ankn ant1 did somn dnn~age, wliicl~ ~~ucennitsted repln~iting s 
few thonnlbnd t~oron of cot8ton ant1 ccJrqm thin, however, wtia roplnntntl by Muy 7, 
antl cretnn up ant1 grew oft' rnpitlly. $he proaij~ittrtion for Mny avorngect ebont 
2 inohen 11olow tho nor~nnl, 1111t i t  fil l  on el~oltt tlln uvorngtr nnn~l~trr of day8 
m ~ d  wlbn we11 tlintriltntetl thronghont thn ~nonbl~, oxcwpt along t,lro aoant and over 
the onotnrn portions of the k!t,tbt,tr; whore tho ~ ~ o r n b ~ r r  of daye nn welt BH tho atnour~t 
wtw ~ItrAeiot~t. 011 Mtby 17 connitlorable tlan~ago wns tloncr by Ilsilatorn~n in the 
~iort~l~t,ru antl omtern p ~ r t ~ i o r ~ n  of the State, and slight tlalntrgo in onu or two of the 
weetern c:ount,~os; a l~ont  26,~X)Oncrt~n in cwttor~, oorn, wl~tmt, ant1 oi~ts  were badly dam- 
agoc1, cmd af,c~ub 4,NH) uc!rcss wctru crntirely ruincrd; thin wan, howovcrr, all rcr t lu~~tod 
in cotton. I hu ten1 v,rt~t,orcr t l ~ t r i n ~  Mng avoraged 1~11ont 2 111\grt.un dl~ily bulow tho 
nonn.1, and t l l i ~  h a j  t l ~ o  oIl't~~*t of n,ticrtling t,l~o g n ~ w t l ~  of 1111bh cotton andl corn. 
Tho cotd,~~r~ 11lent on the lnt, of .Inno warn nnitrll iu aonnocliltsnco of thtr cool wtrtrther 
but WnH ~ I ~ I I O P H ~ ~ Y  h~lbltll,V, ILIIII  tt110 1'rOl)H WOrB l l l l l l ~ l l l ~ l ~ ~  0101111 ~tlld ~ ~ 1 1  Ol8ltiVlbt0(i 
and t,llo gouuriil ont,look wtra I~et,ttrr t l ~ s n  the avortrgu a t  thin annnon of the 
H O ~ I I ,  w t i t ~ r ~ n  t11.m 11ail 11trttn 1% I,,, incrtrnne in ~ f i u g o ,  wIliIu in a titw t,t%%f 
beou a blling o r ,  yct tho trvorsgtr for tho Rtt~t~n over lant ywir nilowed en iuc.renat, of 
about 7per  oont, whiol~ 111rkon tjhe t,otirl eott,on crop of the Httrtu this reueon about 
6,000,OOO acreu. l'hcbre wtw elao on iur:roaae in tllo acreage a~~ltivatecl iu cirrr~; the 
growth of conl, hat1 I!I,I~ Ituen n~aterially rotarclutl by the cool weathcw ant1 the ore 
a m  very pronllotnK. 1 he woatl~er t h r o ~ ~ g l i t ~ ~ ~ t  tho season hucl been favonrble for sn1u8 
y a i n ,  of which there wrw dno u 1nno11 lurgtrr aoroago than lslrt nowon ; t l ~ e  wouther 
( nring .June wrw favorable for I~trrvc.nt, autl the ltrrgfrnt yield of wheat 
matlo thnt I I ~ H  11ee1i 11rot111cet1 for non~o T I I ~  otrt rntp ww nliylrttryRfi$EtYE 
WIUU nnctionn Iry the c;ool wotrthtrr end $:!?$BIIC~ of r t ~ i ~ ~  1111riug May, but tho crop 
wae gt!ncwelly about tho nveruge. 

During .Inntr nnt1 .Jt~ly tho wuabhor wan nhowcry, with about norn~al ten1 orature. 
The rt~infi~~ll WIW from 1 t o  I 4  ina1ic.n tlulicit~nt,, but t l ~ e  n~r~nbnr of reiny say, WLUI 
notrrly I I O ~ I I I I L ~ ,  tbnd IW a run111t crops tli(1 not n~~tl'or ta  au grt31rt oxtont frotu the 
ilulioientry, wlrial~ fro111 Mi~y 1 to  July 31 n~nonnt~trtl to necbrl 0 i n c h .  The c:ult,i- 
vation of corn wtu, curr~pltrt~tttl by Jnnu 30, and of ~ot,ton a July 16. With an 
averago setinon nfl'!r Anyitst 1 the c.ott.un crop woaltl hevo bereu Kuav,y. 1 ' 1 1 ~  ~lrevioaa 
d ~ f l ~ i ~ l l t ' ~  ill r~illflbll w0111d II&VB 111!1lll ~ ~ n ~ i d t 3 ~ 0 d  ~ H I I H ~ ~ C ~ N I ,  RA i t  had givt!n 400(1 
o1111ortunit fur work, rrnti crops had never boon I~trttnr c:nltivated. A t  thia tinlo 
however, t l u  cotton ~ ~ l s n t  wrc. putting forth 11loo111n snil b~,lln tlt a rapid rate, and 
i t  roc 11irot1 a t  lewt an uvorage trnlct~~nt of rainfnll, pnrtic~ilorlv o ~ i  a c o o ~ ~ n t  of the 
prev/oua tlefieis~~cg, but n lar e tlei\cioncy cwtinutrd drtriuy Anguat, . ad  by the 
niid~llo ofA~rgunt ~ ~ n l a p e t n  ht~ffnl l~tn on' n~tbtnridly on wcount of c11w)ryht. Worm@, 
whic:h lltrtl itpl~oaretl in a fow ntrt~t,ions al~ont  t,ltn lnt of A~ignnt, nl~rtratl ral~idly betwuen 
Arrg~int 10 trud 20 en11 tl~root~tmcd a grerbt tleal of dtrn~lrge. llowuvnr 11nna11a1ly 
col11 weatl~ur for Asgl~nt. oot.1lrro11 tko111 tile 2!itl to t l ~ o  25tl1, whiah ohocketl the 

.,rk~rerwl of worlnn, ant1 this wan followotl by n~iothor cool apell bctweun the 1 n t  and 
10th of Hol~ton~l~or, w11ic:h ntop etl t l ~ o ~ n  crntirol , I~ctforo n~t~ttrrlnl dtb~nago hrd boen 
tloue. '1'111t ton, ,t~ratllrunthrotlg~1ol(tt.h(,~t,tLt,tr, w ~ i l ~ ~ d ~ t ~ i d ~ d l ~  11tr1ow tl~euvora o, war+, 
in  no Inatjnneo \ow onon* to inJ11m tho t*tttt,on plant. Hcltnc olalmed tlrtrt h e  ntml 
weather 111rtl osnntul runt, b l ~ t  ou alono uxa~ni~i~rt~ior~ what sl,pc*arocl to lm runt wan 
fo~rrld to btt lttavos turning yollow fko~n dry weatlrer. 

The doficionoy in j)recIl~itntion tlitl not h j ~ r r e  the corn orop exce t iu nome 
of utllthwostfhnu, where tile ~ l n ~ t ~ y l ~ t  wlu I I I ~ ~  a ~ ~ e r e i  t.killg tslle iLb . 
the oorn orop wtuc nlightly above t#l~e ovnrtrgo. The gootl yieltl of oorn criu be 
aoco111itui1 for from t,l~u reneon that  tho orop wtw mtrtlu I~nfore the n~icldlo of July 
and that  the nt!tbno~~ in tho gronutl nt tho tinre of ~)lsnt,log wtrn nnflcioet with the 
ourrent rsinfi~ll, t,o keep nll crropn in e tlnttering aontlition until towarcl tile lant of 
July. Ilnring tho Istjttrr part ot Angt~nt at111 the tirat of HelttRn~bnr dro~ight eontin- 
u d  generally th ro~~ghout  the Htoto and cottoil nt~tl'eredncverely, and the pmpeota for 



cotton eontinuedto become more unfnvorable, and by the 1st of September the plant 
had sto ed growing over southwest Texas ant1 in u few localiti~n over emtern Tnxun, 

e t  in  %er portion13 the top crop contiirnecl to rtarrcl the drot~yht very well, and i t  is 
kl ieved tha t  the showern since the first of the month, with fuvornble wonthur from 
this timeon, will make a n  average to crop over a t  lennt two-thirds of the State. 
Tbe bottom crop was excellent throilaEolrt the State, mtd the mitlclle crop will mrlke 
s f a i r  yield. Cotton-piokin is nlrich further advanced than a t e  corresponding tinio 
in any previous season, an3  the stnplo in longer and much cleaner than is generally 
the case. 

Some have estimatecl thnt the enectn of the drought since August 1 would result 
in a decrease ranging from 20 to 25 per cent per acre from lnst year's yield. Thb, 
however a peam to be greater thnn wonltl renult with the lonn of the entire top crop; 
since in 1&2, the best yield ever pro(111tvtl in the Rtnte, tlie top crop was placed a t  
lea than 15 per cent of the entire crop. lip to  the 1st of Ailgl~nt the crop looked 
as well over the greater part of the Htntt: ns it (lid in 1883, ancl the top crop now 
gives promino of a fair yield in tho grcauter part of the State; conseqi~ently, if the 
wtton is picked as clean sa i t  wan 1:bnt sranorr, and with favorable wcrcbther from this 
time on, the yield per acre will hnrtlly fall more than 12 per cent below that  of 
last year, which woillcl give u yit*l(l of abcnlt thirty-eight huntlredthe of n bnlo per 
mre;  and thin, with the incrcsnrd ncreagcl, would pivc an ngpegeto yield of about 
1,800,000 bales for the State. 

VIRGINIA. 

From Mr. J .  N. Ryker, observer, Weather Bnres~~,  as~istsnt director 
of the Virginia weather servico, Ly11chbur.g: 

The (late of beginning of general farming operntionn in this State in 1891 wna 
very mnch delnyocl t ~ y  reanon of continned nntl rxrennivo rnins in Febrnary and 
Mnrch, with tempnratiire gonernlly below the norn~ul ltntil n b o ~ ~ t  tha 4th of A ail, 
ao that  little preparation for lvprlng crops corilrl be "lade before tho 1nttt.r date. 
Thin was followed by eighteen t o  twenty clays of Snvornble wonther, exceptin 
fio13ts on April 7, 8, and 9, thnt slightly dnmng~d froit whiell n r ~ n  then in bloom; afi 
kinds of f r ~ t i t  wore in  bloom between April 10 atrd 20. Yonie corn was planted md 
oats needed during lnnt ten days of April, tlioilrl~ the ltlnt week of the nionth was tog 
dry for lowing. Tobacco hedn were not make thin yrnr iintil in April in most sea- 
tinnn. b r i o n s  ,lroright continned from April 26 to  May 16 in all portions of the 
Stete, nnd, in the north and northea~t   portion^ iintil about May 25 to 30, ntopping 
corn planting and plowing, cnusing slmont nn entire fibilure of the 8mt crop of 
clover nnd tlnmagirrg the ont orop moro than Ffi per cent, uric1 killing tlte rrt of t11e new gram crop. After J I I ~ O  I the conditions proved yerrernIF":"t~~ 
nvorn1)le to nll crops, en ecinlly to  tobr~cco, and nvcrytl~iny irnprovetl ; tlic.se oonc11- 

tion" c-ontinued iintil nloiit Jnly 25, fol lo~t~cl  I)y continire~l rain8 ant1 too nrrlc.h 
clonrlinene, with excensivo rain8 in ~o l i th  nnd solltllr?~mt set-tionn, that dibmlbged the 
melon, tobnroo,pennnt, end potato crop#, with cool wrnthar the lrmt wrok of Ailgust 
and first werk of Hepternl~er, that  ret;rrtletl corn llrlcl toi~ncsc*o. Rlrlcw Selttonrt)cr 11 
the contlitiottr lieve been very ftrvornl~lo; fit11 1)lowinp in ~1bn1 '1 ,v  nearly all fln- 
inhetl, nnder fnvorable contlitionn, R I I C ~  pronpertn nro t~r~g,rht or fall nt.edin *. 

The followirlg dnta will prove to 11e a tolcrally correct atnternent for tho crops of 
the &ate: 

Ontn: 1 J ~ l l ~ l  time of needing, nnhont Mnrrh 1; thin yotrr, fron~ April 1 to 26, and the 
amo~int  r ~ i t  off hy dry April and enrly Mny. 

To11at~c.o plnnt bocls: lJst~rblly froin in wint,c.r t ~ p  to Msrrh 1 ; tlrin ycanr, ilenrly nll 
after April 1. 

Corn plnirting: U811olly ILllOIIt April 16; this yrnr noma from A~tril 20 to May I ,  
bnt nlontly frotr~ May !20 to  ,711nt) 20. 

Clover crop hnrventing: IJs~inlly nt~ont Jnno 1 ; thin yonr very little of first crop 
harvostncl, and noomld cro cut from .Jiiitr 20 to .Jirly 20. 

h ~ l u c c n  plnnt setting: %in year, n l ~ o ~ t t  thtn ~~ntrrd'tinre Mny 20 l o  .J11nn 20 or 26. 
Wheat harveet: IJsl~nlly aboiit J ~ t n u  20 to July 10, nn({ th113 yrnr ahont the nnnle 

timo. 
Ont hervent: Usnnlly aboiit ,7111~ 10 to Jn1.v 25; this year, Jirly 15 to Anpout 1. 

with very short orop. - 
Hay hnrvont: This yonr, about the 1ifl11r~l timo, from Jr11.y 20 to Allglint 20, wit11 n 

fairly good crop. 
Cort~~fotlder plilling: Unnnlly llegii~n nl)otrt Anx~tnt 20; thin yenr, Ht.pt,ornl)er 1. 
Corn-eltttine: IJntrnllv n l ~ o l ~ t  (lent~,tirltcr 1. I I I I ~  illin venr will Ito nonr Octol~er 1. 
Tot)ncco clittir~g : 1 ~ n ~ i a l l ~  A I I ~ I I ; ~  20 to  O ( a t t ~ b ~ r  I ; t l i i n  yeibr, Hcptenil~ur 7 to Octo- 

her 15, if front nhorrl~l not O I : O I I ~  nonnrr. 
The fruit crop has proved an alturidnnt one. 



WEATHER BUREAU. 

Oats was sbont one-third to  one-half an average orop. 
Wheat probably about three-fo~irt~lie crop. 
Hay crop abont an average. 
P~stjlrea have been good since Jnne 1, ant1 are in excellent condition. 
porn prn~niaes a lar e nnd good crop. 
l'obacco, a fair to  YWge crop, tl~oiigb the (~11n1it~y 11118 been injilred by rain8 and 

cloudy weather and the cool weather from Ai~gi~a t  25 to September 9. 

From Willis L. Moore, local forecast offlcial, Weether Bureau, director 
of the W~RCOIIR~II weather eervice: 

April 1 fonnd abont 2 feet of enow on tjhe qround in tho nort,l~ennt ar t  of tbe 8tnte, 
2 t o  6 incl~m in central a ~ i d  northwent port~onn of t1lc3 Xtntct, nncl tfie sontl~ern part 
uncovered. Plowing and seecling begnn in ~ o l l t h ~ ~ l l  part nhont April 1R. At thia 
time i t  wnn cor~~idtrrecl tjhnt winter g~*nins hncl come thro~iph in excellent condition, 
and that  winter whent eopyiall was in fine shape; bnt tho senaon waa thougllt t o  
be abont two weeks late. I h e  kt half of April was wnrrn enon h to ndvanc*e the 
a i a o n  fnllly np t o  the avorryle. (Ipring plowing and aeediug comp~eted in tho south- 
om countiea the laat week in A ~ r i l .  and also finiahed in the nortJhorn section bv - .  
Mny 10. 

lihe Crop Rullet,in of Map 2 eaid, in  referrnee to  tho high temperatilre of the two 
previoiia weeks: "'Ithe wokther I~nsbaon too wnr~n for the crnnberry vinea, atnrtinp: 
 thou^ too early and thereby making them lirrblo to be frostetl latur on." Thie pro- 
monition wan fr~lly jrrntifiotl, for beforn tho oxpinbtion of nnathnr week severe frost 
occllrred in a11 p a ~ t n  of t,ho State, wit11 rninirnnnl tcn~percrt,i~ms r ~ t n g i ~ ~  from 190 
to9tj0, and the prcn~nt~nmly tieveloped rranl~crry kllootn won9 uonsitlt~nrhfy tonalled. 
However, the effect* of thin cold werc grc*nt,ly mitigntcrd by tbe fnct that iittle or no 
rnin had fallen for nightc~on dayn previous ancl1r11 vngetntion wan comparitively dry. 
Winter wheat, pa8t11rt.a~ rind a ring-sown gr11i11 were hilt little iqji~recl. 

Thie drought condition contEIiietl up to  al~olr~t May 20, the gronnd bcin ao tlry WJ 
to  cause farmers to hold off in planting corn. Corn, therefore, entered tke ground 
late and tinder very nnfavornble circnmstnncos. An average of abont 1 inch of rsin 
now fell over the State, but ita good offert wnn t r~ns i to ry  nntl thedrnught renlained 
unbroken. Sever0 fronts oroi~rrod on t,ho 26th aritl 2Gth, ice for~ning one-fonrth to  
one-half en inch in thick~~eaa in the interior c-oi~ntios. Again tlio dry andl backwerd 
conditibn of vegetation niatfe tho effocts of the fronts 11nt 8lip:htly apparent. 

The rosy prowpectn of April slowly hnt surcly cl~teriornteci as the sertnon ndvnnoad 
witho~it  material rainfirll, until on the 1st of Jnno the pnrolietl ground sntl the 
withereel leaf of vegetation pron~iaed anything l ~ u t  n 11o11ntif111 y i ~ l d  for the crope. 
Corn ant1 hay were partic~~lnrly nnpron~ising, antl mnny deltls of whe~bt wore ncnrly 
srr bare an when sown, fot~r to six weoks before. But thc temprrntr~ro dtrring May 
wtu, 40 below the normrbl, which tmndecl grent91y to prenervn bht3 vitality o f  
during the d r o l ~ g l ~ t  porincl. llntl nlmorronlly high tt ,~~~perntiin, bum c o i n o i t ~ ! ? ~ ~ f k  
tobe May clronglit its nevtrrity wo111tl l~avo 11oe11 greatly i11t~r~11~0tI nntl the IIIW or of 
the growing crop to rectipernte with the c o m i n ~  rnina of . ~ I I I I C  btrtru cot,?lclc,~~~bl~ 
lenaened. 

Bnt what n change occ~lrretl during t,l~e niont8h of ,TIIIIO. While t,ho rninfnll w w  
below ttho norn~nl ill tJlo nortlisrn portion, it  wtb~ I I ~ ~ I L V ~  er1011~k to  bre~bk tho elron h t  
and in tho ao~,tlrtrrn rmd west-eentrsl pnrt i t  ~ I M  fnnn 1 to S he-htm in RXI'WN. Sfill;( 
t c ~ n ~ ~ e r n t i ~ r e  t l n r i n ~  the rnontli wns also ~ ~ 1 1  t l ~ ~ b t  ~oliltl  1)o ti~nirt~d, avorngir~g 1C' 
above the norn11~1. It may 11e nc~icl that  the wl~ncrt~, ryo, ant1 potato cropn wtrra ~ n ~ ~ t l e  
by tha rninfiill a~l t l  t n n ~  crnt,~ire of tho rnontli of .li~ne. &:veryt31iing asenrot1 to trrke 
a now 1o11sc of lifb; f i c d n  that wctrcr considered hopele~an came forward with a11ch 
sst ,onial~i~ rnpidity tbnt a t  tho ond of tho t r~ontl~ nll crops promintttl well exce ,t 
hay.  hi% more rnin of a nlow soaking 11ab11ro wolllll htbvo hcen tmllnfioial, st111 
there WILR 011011gh moistllro stored in the gronnd dllring tho rnonth to narry whoatt, 
pot,rrtvos, antl onte throngh the sxt,ren~ely dry months of July ant1 811 nst to RIIC- 
cessli~l rnatnrity nncl II good yiultf. U ~ i t  not ~o with the Lag crop. 'I%, qnoution a t  
once presents i t~n l f :  I f  the rtrinfall were nilflicieiit to  prndnro n fnir oroy of cernnls, 
why whonltl not the menclown produre their proportionate qnota of hay ? The answer 
is probel~ly fi)unil ill the fact* tl~ttt  tbe grwn ntookn grow munl~ cloeer t,Iinn tibone of 
the oeroals and that the roots nromntted art1 rnany-foltl more numerous, ntldthertrfvrtr 
connnnlo a grentor nnrount of luointure. To bc~ snro, tho not1 prottootn the 11ndt~rncri1 
and rot,arils uvaptr~~t~ion, hnt thin prohallly tlotts not coinpcnot~to for the great tirnft 
mede npon t>l~o rnoint~~rc* of' tho soil 1)y tilo nntnnrolln roots. 'I'bn crop wen nboi~t  
one-bnlf the nversge, end wrm entirnly h~wvctnt~t~tl tl~rring .Jnly. 

July WIW cool aud tlry tho rninli~ll I)triug 1 to R inc-ht~n 11wlow the normal antl the 
temperatilre 60 t o  10" beiow, conditions vory i~nfirvorrrl~le to oom. 
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August opened with the  hay crop all  in, barley and apring wheat b d n g  hamsated 
in emtern coanties, oorn small ant1 nnpromioing from the eK131:te of the  continued 
cold d r  conditionn; toba.cco looking well and cru~iberries promining fairly well. 
It will b remembered that  the tobacco chmtriet of tho State was thorunghly u t n -  
rated during the June reinfall. Iio~~ntiftrl rain fell in the northenat yortlon of the 
Clfote during the Aret wot:k, nricl reliuved all anxiety i n  regard to  the principal orope 
this reason in tha t  district, no far en rain wan concerned. In  the reluaining part of 
the State the dronght aWectccl pn~t~nrago to niloh an extent that  in nlarry countiee 
farmerw were feeding nenrly an n~rich hn as they do in winter. By the middle of 
An et tho early-plantetl tollricco and allgreirln wero being Irsrve~ted, with a good 
yiee.  On 111igoet 20 a very Laneficial rxin fell ovur the whole S tab ,  but not enongh 
to rruanently relieve tho drought. ' l l~o low-pro~nr~re sren tbat  cause11 thin rail! was 
folcwnd by a high-proonore area ant1 a ocrltl wrhve which cnnsed killing frost in tlre 
cranberry re  'on uud ligltt front on tho rrorChwent korcler of the tobacco bolt. Warn- 
i n g  were (s&apliel twenty-four t o  forty-(bight b a u n  in aelva~iru of the front, lint 
owin t o  the dronght contlitio~i which l~rul rov:cilotl duri t~g niost of the soriaor1 mau 
m m t e s  eor~ld not get watar, and two-t i iu~n of tlte crop wag totally duatroyett 
Corn and buc~kwhr!nt in the north-centrnl nntl ~iorthwont cuuntiee wore alno severely 
dam~ged.  To1~acc.o wtle unhurt, ant1 the rairr of the 20th wan junt w111rt WIW needed 
to Rave the late field8 from tlro tlrol~ght, whir11 now 1)ogait to  serionnly threaten them. 

The cool wave sncl frorrtn of tho lent week of A ~ ~ y ~ u r t  wore fo'llowecl by another 
cool wave an11 muc11 11t.avier fronts on 8epten1ber 4, which froze and clentruyed 
many fields of bookwheat and oorn in tho central ant1 northweet oo~intice and 
csnsecl froet over nearly the cuttiro tobacco belt. No nerioun darna e wan done, 
however, to  tobacco. Warningn wero eont forty-eigl~t llourn in  n&mnce of the 
&ost. The abaornrull low t~o~rrpcrsturo and tletioiency of raiufrtll tlllring July and 
Angnat-the prinei &<time for making tfhu corn cru 1 wrrtbined wit11 the nevere 
blight by froat in tt)o oorthweet half of the Stnto, t [ : l f ~ l ~ o  s k ~ r y  of t11o short oorn 
crop. During the nevere froatn of tho lettur 11:ert of A11gunt and tho tiret of HRptem- 
ber tho protacting influence of tlre leko in  k(.eping up tho night ten~perat~lro was 
much tha t  no frost occarrecl in t,ho coonsf collntien. 

Altogother the year wee a frtirly n~~ncc~naf~~l  or10 for the farmore of Wi~conain. 
Wheat, rye, oats, potatoee, toltar:co, ant1 barley, pl cropn; with con1 l~ny, and 
manberries very 11ght. It is, indeed, 811rprining t a t  nuck boantifi~l prohuctn aould 
come f ro~u  the eoil with M, little rein. 111 this connection i t  nlio~rlcl not be forgotten 
that, with one exception, tho perioeln of lennt rainfall woru rrceortlpanied by ~ooder- 
ately low tRtrrperature. Thin gtbvc hnt litt81a evaporating power end left to vugota- 
tim the full memure of all rnoilrture in the noil. 

By Prof. C~,EVRLAND A n n ~ .  

The Intzrnationnl Conference of Met&orologinta held in Milnioh in 
Augnut, 1891, wan a11 oaoltaion of m~rch importnnco 1)otlr for meteor- 
ology arrd fbr ttjiric:ult,ure an orre of its prmticril ~.l)plic:atio~r~. AH the 
Ohief of the Weather Huret~u nrrd ttlywlf had been cornrni~;tsiont~cl to 
reyremr)t the Departmt*~tt of Agricixlt,ure 011 this oco~niolr, i t  wris 
deumed by UFI os~)cx;inlly irnportmt tnj givo an nrnoll :~tt,e~ltion an pos- 
sible to tho beariug which tile tli~:~ln8ionn nlloultl Ilave ngnoul- 
tun1  mathre. The f w t  that at t lr in corrfbrotrce repre~ont~r~tiver, of t h i ~  
Bureau were present oosi~sionod lnnrly oon grtltulntory exprr?ssiorr u, cmtl 
h s ~ ,  we believe, served to nrouue s lively iuhreut in tho work thtit is 
being undertaken in this aou~ttry. The ueleotion of the Chief of the 
Weather Bureau tiu one of tho two vice?-proniclontrr of tho a)nfiarcnce 
and also ae n nletnber of the pernliinent interntbtiorral rr)nrmitteo? will 
demonstrate to you the ty)prwi;~tion in wl~icll our weetl~er servlce is 
held by foreign moteorologints. 

Ae the r e ~ o l i ~ t i o ~ n  w l o p t ~ l  by the sgrionlturctl oonferenco held a t  
Vienna, in 1880, a8 well s~ thou(! of the ltorne congress in 1879, aro 
intimately connc~:ted with tlrosc: :~loltted a t  tho preuerrt Munich cmtl- 
grens of 18!)1, they !yhoultl a11 hu c:t~,rofnllg aoanidersd in lnying out the 
work of uur agricultural etatio~rs silt1 our State wmtlrer services, am1 it 



WEATHER BUREAU. 627 

is hoped thnt thoy mag bo ~~rintc t l  olnc~wht~re in  ftlll. Those trnrnero~~e 
resolutionn taro tho ofticiiil chsprennioir of t1lln l)t*nt c-oirc.lnnions that t:oulcl 
be rtgrc*ctl npoit by 1:trgo 1)otlit~n of' I I I ~ I I  who 1 1 ; 1 ~ ( 3  tilt? widest knowltdge 
upon thom nltl!jcatn. To tlrono wlro, Ijy loval t b s  j)nrierrt~o, have arrived 
a t  the pocritivo c.ol~ol~rniolr t 1 r ; b t  i b  ul)cc~i:ll u t ~  It, of inut,rionrtuit or nrothod 
of uni~rg i t  in t110 I)c!nt, or t11:rt :L ul)t*ui;~l e-liln;~t it: ir~tlllt~n(w iu tj11e most 
importalrt, nonr(3 of theut~ rthuoltltiollu ~ r ~ i b ~ y  ;:])l)arr, :lt Hrnt tblronght, 
wiinti~rg ill ])rt~uiniorr ihn(1 fi)rt*~,l)r~t 1 1 1 ~  fiwt i n  th;rt owit~g to t,lle extrotne 
oo~trplexit,y of ttlre nnl!jet.t of ~rrrtc~orology iu~d  olirr~i~tr)logy iirrtl %Ite 
ao~~~!rv;rtinrn of I I I I ~ I ~ I I I  I I : I ~ ~ I I I * ~ ~ ,  tlr(hu(y g(~~rt~~':rlizt*(I r ~ n o l ~ i t , i o i ~ ~  oxprt~ss 
all bllibt, i t  1lttU btlell l)t';it'tit'ill)~tb to ;lgl'tlCh l l~14) l l  iln tilllt~i~lllt~~lt~ih~~y illlpOr- 
tant rb i r t l  l)ri~c~t,io;r~lly :itt,c~ia:~,l)lo. Pro111 this poil~t of viow we lt l l int  hail 
ma~ry of tlrc!nt! r t~nol l~t i~i~u ILH i~r t lor~ir~g tIlrtl I ~ I ~ P H U I I ~  prit(~tict~ stntl poliuy 
of the Wc?;btlror 1311rro11, no tllst, rtn i t  wonltl nnthm, tlur n~trtl~ods am not 
only frtw from tho uriticin~t~ of Iwi~rg tliffilrc~irt fro111 tllono of ot8har 
con~rtrios, but +we ill nr:u~y rc!upocts scc.ogirizui1 118 a utCIp iu U.dv;moe, 
a~rtl tllert!for.e l)r;r~i#c:wortlry. 

Among the rt~nolut~ionu ru1ol)tcd 1 b t  t,lrcno vnrionn (*ot~fijron(:o~ i t  is 
propor to dwc!ll nl)on it f i b w  tllt~t) :uw of gc!~ror:il i~lt,cr(?ut, to thin R I I ~ ~ L C I .  
That whtc:lr rhttiv.tn nn ~ t ~ o n t  tlirc~t:trly i u  tho :isni.gr~rrtont, rit tho rt3cjnest 
of t,11o Cl~icf of thin Iiurt~i111, to fllo ii~t~c~r~rat~ioi~nl c.t~n~rl~itt~xr of tho tliity 
of tlrawir~g 111) :i nl)ot.itd rcllbort, orr tho rt.ltttio~~n of~r~t~t.c!on)lo~y to agn- 
cnltnro. I t  will po~nibly 1 ) t h  N(~V(VILI ~(~ibru l)c!fibrt! NU(*II :b rtq)ort c;bn be 
complotn~tl, : L I I ~  inc~snwl~ilo Iny rtqbort ; L I I ' O ; L ( I ~  011 I I I C I I ~ ~  otr thin nubjwt 
ini+,y nervt3 an ;III e;brlle~t of wllnt IS tjo 1)o Iro110~1 fi)r fi'oltl the ao~a~trittee. 
The t1el)endt:iloo of VrOpH :1i1t1 ill1 ;~gr i (~~~l t~ i r i i l  o))t'rtbt3io~l(l 111)011 tile 
alimato itrrd t,ho wc~:stl~e?r oct*npied ~llut:lr rrttck~rt~iol~ t l~iri i~g our rapid rull 
througl~ Eoropo. Wo fonrrtl tl~t? rlortlr of 14:llrope ntill nuff'urit~g from 
cloiitly, coltl, wet wn~thar 111) to tho lwt of B(y)tc~~rl)cr, ;r,ird tilthotigl~ 
duritrg tht! flrnt half of t11;rt tllolrt,ll wo t'l!joyetl dry olo:ir wc~tither in 
nouthorn (~eml;bl~y, A u ~ t ~ ~ ~ i a , ,  F~;LIICC, +hnd 151llr;lihn$, yet tllo crop8 aeru 
baukwrtrtl ;~ntl doflc*ient,. 

Agriclrltural interostu ntBom to 110 c~poia l ly  ~ f u t l i ~ d  by fljo wc%tlror 
bmc?riun of B3rn0~lce, A~int~i-in- 11 ungnry, I {avnrin, rtntl B;~son y ; in tlre 
last two tlru ntrlily of I ~ C I L I  t l ~ ~ ~ ~ r t l e r n t o r ~ n ~  tbnd lrail during the growing 
E L I I ~  the ltarve~f uottrlo~ru Iran l~ltttla euoh progrenn that i t  woultl m1n to 
be onuible to prctliat the gc!nornl prttl~ of a ntorm tlrlrilrg itn growtl~ 
st1 cl' its tliu~olution wllc*rl olroe i t u  tsistonco lrae bee11 rwogirizecl in the 
morrring. I)oubtlcnn ~i111ilihr iQ(:n~r1t ('1111 1 ) ~  titt~~~ilretl in the ITnitstl 
Bt,btuts, or in ally portion tlrcrwf, whoaovor a R ~ N ~ C I I I  of tolr~inderetorrn 
O ~ ~ N I O ~ V O ~ H ,  a t  ti11 avoritgo clint,air(:o of 5 111ilos irprtrt,, acin Im uecurcnl. 
Tho rffbrt,~ 111ndu ill thin tl i rtrt.t,iolt i n  ti)rrac!r yo:cm, 1)y t;he cw)iiperatiou 
of Oon. Ilnec~r ibrrtl t,llo I'c1nt.Oflit*t3 I )ty)i~,rtn~t+~~t~, tIt3u(rrvu t ~ )  1)o renewed. 
An arr illncrtrntion of wllrtt rtrny tlolro i l l  thin rnnlant, it i8 propoeed 
thrbt thin Ihiretbri nurrolurtl tho city of 0llio;igo ian no011 ns prnotiwble, 
and psuil)ly otlrer cities, nllch r t ~  New York lhlrtl Wi~uhisgto~r, if prmtio- 
able, with nuoh t t  minub eyntem of re1n)rtn that tho ivrival of every 
tl~~intlorntona, wit11 it9n nlrort sqntr,ll of wind R I I ~  nriir, slrall be regnlarly 
prediutetl. Tllo ~nrc08sflll working of nliah tb  nystfiln duri~lg the 
Uolumbiitn Exponition will i~ntloubt,edly land Uhicago and &her oitiea fo 
make eilnilar ant1 permanent arrungomentn a t  thrtir own expense, for i t  
i n  lltarcily prok~able t l ~ n t  auch expeaclca for all the pri11~ipa1 c i t i e~  of the 
c o u ~ ~ t r y  ccin be borne by this oflioo. 

Among tho Enropean metoorologints who llavo uhown grtaat uylnptbthy 
with tho neods of tho fnrmor ie Dr. Pat11 Bchroiber, tlircctor of the 
Mefsorologicd l~lrrtituto a t  Ohculaite, B~txony, and from  hi^ recent 
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d d r e s ~  to the farmers' convention the followi~lg, which is equally 
applicable to our own oountry, is quoted: 

The pric+e of ~t~l~wcrirrtio~i to tlro drrily wu;~tlier mrtp in only $2 an~~urclly, and it 
ie remarkable that  thin irrii~ort;~~rt, riitl in Jr~tlgi~rg tbcr itttttru wc:tbthtrr i* no l ~ t t l u  r~ned 
by tho farmers. 'I'litit which in nront trocoenn;iry in  onlor to give the prc~diot,ic~iin their 
fill1 vihlt~e in the r ~ ~ o r o  rspicl dintrilrrltior~ of the we;rtlrer rrru ), so that  s t  ti I ) .  nr. every 
ferrr~er woaLl n.c:eive ~rotics of tlru wrrbt Ircw to be exlroc:tod tire lioxt dtty. llerfeetly 
aecr~rato prt~tlirtior~n urc! not to 11e trxlrc.c.t,c-11, Irl~t very IIH~~SIII i ~ ~ d i c ~ t i ~ r r n  of the 
prolrulrltr chr~rac:tc:r of t,ho wc~iitl~c-r cb:bn 1 1 t h  tlt~rivetl by tho ft~rnitrr frtrtn tlro wouther 
xnajr, and ont~t,c.iully an to  wl~ether i t  in  likvly to rein or not, ant1 '76 pclr ront of thepre- 
dictionn of rail1 i r i  Xaxony irre fotrricl tcr Ire eonrl~l(.tc.l,y vcbritiotl and o~rly 9 per eent 
ex~tiruly fail. l1ur1r:~pn Inrbny of yott tlrink t h ~ i t  you van do as well by gli~nc~irrg a t  the 
sky end nt the "wl.ibth<rr glnna;" l~rrt, howover thin niay Irt:, yoti will oft1311 have 
exlwrirwcoti how easil you are deccrivotl. Yo11 would have I I I I L ~ ~  s vtrry different 
pwdic+,ior~ if yo11 ooald' havo gorle u lrigtr in r, balloort u ~ i d  Iteve takcrn a general 
view of tlltr atr~ronph~rie condit.io~~s afi over Et~rope. 

This Irird'a-eye view is accornplintiod by rnerbrrn of our we:it,l~or ehartn wiriclx show 
us whetlrer csr~nen trro :tj~~rrot~cliing 118 fur 1royo11d t t ~ e  rirbrrow 1i111its of otlr horizon 
that  can 1)r i r l~ ebout n cl~rir~gtr in tlrct w(*r~tlrer. Tho werrthor c:hurt, nltown that  no 
m a t b r  how plua~ant  the wc.;~t,lior in i r r  our ow11 10crdit.y~ un urea of rrbiri is ap- 
proaching; on tlre otlrtrr lrantl, w11o1i i t  in r~iinirrg irr our loc:iblity, whetlter i t  wil l  
ncmn pass by or c.or~tirirre for rb  Itrrrg t,irrlo. I t  ot*h:rln hrrpperrn tti;bt, rb long porifnl of 
fine wortthor or of r r r i~~y  wt.ethvr in ii~t,c~rrr~~)t,otl lry one or two rtbiny or elurbr days, 
renpectively. I 11taIiove thot, firr ontctoor work i t  in princi~~;blly irrrl)ortn~it to know 
whather there will Ire II noricn of r;birry driys trr dry tltbya. Orrt, rchirry dey In the 
midnt of ?tiany dry olrc-u ci~rr nt8irrt ~ l y  be of I I I I I ( ~ ~  i ~ ~ l l r ~ e r ~ ~ e  ill fibrnrirr~ o~roratio11a. 
fIcre we wee the inoatirrial~lu v;blrre of weatlr~r r~q)ort,n~ tbtrd trn]re(.ii~lly of wekbther 
oherto; they nhow why it  in rrbirlirrjg or clry, ib~rtl wlry i t  i~ wurrn or 0111(1; whother the 
existing wefittier will luwt a long tinrc, or in only ttjmporury. Wu o f h n  ROH in the 
oharta tlie evitlonce of a comirt~ c:htuigo in the wut~tl~er a lolly timu before there is the 
sli h a t  sign in our nky or oar irrntr~rr~ronte. 

gut  we can attain nkill in arrticii~atin): tho wetither orrly by e thorotigh, earnest 
and pedi t~aion.r  ntrldy of t h ~  weather rol~wtn. I car1 riot, too earnently recomn~end 
toevery one to l~egin r b t  orleu to ntr111,y tho wo:rtltc.r c~lrrirt,~, arrd rrot to reliricl~~inh i t  
ever1 ~lthoilgll  they do arrive kiltt, ctvery clay anti tl~ollglr tllo1.e 1111by be 8(11ue tliRi(:~llty 
a t  Nrnt ir~ t ~ i t l e r ~ t a ~ r c l i r ~ ~  t l ~ e o ~ .  'l'l~ey will :bt 1o:lat ;brrrvt> uibrly enoogh to enrbl~le 
yon to unclc.r-iter111 t,he woatlrer of tlru tlity tl~rtt in ~~itnt ,  ilntl frorrr that you will be 
u11allIetl to  ~ O ~ l ~ ~ l l l ~ ~ ,  B ~ I I I  tlro ~rresunt, nnpoct of tlxe nky ar~tl rerulings of your loeel 
i~rstr~~n~entrr ,  what tlrt, 111.xt cli:~ngc~ will Ire. 

A mom i r ~ t i ~ ~ t s b  eon~rec.titri~ I),,twoor~ the ~riot~ooroIogic;~tl oMoe a11d the farming 
population will be a benufit eud a blesninlr to bobli. 

The nhort time a t  our dinponal allowetl 118 to vinit only one agricul- 
tural experiment station-namely, the colebrr~tcd t?ntnblish~neat of Bir 
John la we^, 1C*)th:trnntorl, Herpeudon, IIertshire. It i~ a ploa~ure to 
be able to r w r d  that by a wpecial claune in hin will Hir John has 
provided for the rrlainterlance of thin irnportsnt work durirrg all future 
tirne. Of oomsc, the raa~lltn attainecl in tilo c1irn:sh of Ilottlis~nwtod can 
not h! tlirectly applied to tho cliniate of srry 1):u.t of tlro Unitutl Htatcs, 
tirlcl i~rrlee(l the n;crno may be snit1 of runultn obti~il~cil i l l  tho apecia1 
o1irnat.e of any otl~or locality. 

Tliin woggontn rncntion of tho fiwt that tire ututly of clirnnto hna boen 
carricxl by European nleteorologi8tn to a t1ogrc.o of reti~lc~nrnt that. is 
not yet attt~ined in Amc3rice. We are apt to npr:ak of tho dinlsto of a, 
Bteta,wl~erwas wo nhould n])e;bk of tho clirrrr~tes within s Btate,or the 
climate of a apecial farm, or even of s ~ r r ~ ~ l l  tlol:ltl, l ~ e c e ~ ~ u e  r>wh individllal 
plant proq)ers or la~iguislren acoording an tile tempt:ratore ; L I I ~  ~nointuro 
of its own localitly in favorable or not. Thnn aa enrincl~~t (ferrnan cli- 
matologist ariticincd in our hearing the location of ao~no in~trumonts 
amid treen or1 a alight r i ~ o  of ground ancl pomibly a huntlrcd feet above 
tlre ~urroundirig plain, ohjeoting that t11eue i~~ntru~r lot~ts  eoul(1 I I O ~  
properly reprewent the climate of the surrounding country, but that they 
should have beon plwed in tlre open flat fielils near a t  11~1rd. If this 
persou. bo correct, it is evicle~~t that tho ~ C L U U I I ~ H  of agriuultural cli. 



matoIogy are vory different f r o ~ r ~  those of dyl~amic rnotoorology, or the 
study and prediation of daily weittlrur. Thin latter llurr heen the ob,root 
of the Weather Buroctu in its piwt l~~story,  rhr~ti 11ctn lod to tire estab- 
lishnrent of its irr~tntrnt~nttl aN high :tu ~ ) o ~ n i l ~ l e  itl)ovo tlro grollntl, 811d 
generally wit,l~iil Itbrger cities Tllcuo ntatio~~u,,ont:~blinl~t~(l iu tho ii~terest 
of meteorology propur, lrcrve givon tllo nttrvicte ~ t n  l~cxont  l ~ i g l ~  ntctutling, 
and of coorao c:tur trot bct rolilrqai~ll~ctl. 0 1 1  tho ot 11er lii~t~tl, t.lir~r:~ti)log- 
ical nt~itlien munt bt! mctdo ~ ~ ( ~ i u .  t l ~ e  c~:trtl~'n sulfir,c1t3 cknd it1 tlro o1)eti 
country, as is clouo a t  nrost of our vo1nntiu.y strttions, ctnd i t  will I)e 
an important rouult of our innl)c&c.tio~~ of 1Ctrrol)orwr ir~st~it,ationn if wo 
ahall l~ave  rocoivocl a docidetl stiinulurr in tllu dircution of n~inuto cli- 
matology. 

It wan a very pleasout wrl)rino to Enroptuwt ~~lotoorologiste to Isam 
that we had no lrbrgu rt nuinbar of ntrationn of tlre lirnt ortlcr, rbt wlrir:h, 
namely, continuous rocords are kept. The gcnc!rikl rcwolution of the 
coliforonce would require that tl~ose ob~orvst~ions, s n  wtdl ;be tlrono a t  
ell our other stations, should bo publinl~ecl in tlccordiulce wit11 ;I, nystonl 
that has been drawn up for tho guiditirco of 1C11rol)oi~n govtrn~tue~~tn. 
Although this publication will oonsnmo mucth Irthor ct11tl involvo 1111ic11 
expttnsefor printing, yot i t  will bo cva~~tluitlly 11, dooitlotl nrbvii~g, cm those 
cliulatic rmortls rtra In col~titrultl tlemrtntl i~11.i 11r11ut 1)e dint~~il)~tt , t~l  tO 
those who study r:li~nittology in its relation to c~griat~lluro rslltl ~nttnufito- 
tures, and onpeciitlly to all Htatu ctgricalturcd t:ollt~gua ct11c1 oxporitao~rt 
stations. Tho no-atllcd b L  intarnr~tioi~nl fonn " of pul)lic.idio~~ nl~ould 
begin wit11 the prosont l u n t r ~ ~ ~ n ,  1H!31-"36; i t  in adilptetl to pngon of the 
quarto size, and is utrdo~~bt~o(lly RB econo~nicibl w in tally wiLy consistout 
with the proper presor~tcktior~ of tho dr~tn. 

Tho Ohief of tl~in Uuvtrctn was ~)lo:mt!tl t c ~  bo nblu to rol)ronolrt, to the 
congress tho fibct that tho oxposuro of a rail1 fi iLIlK0 011 tho roof of u 
large building, w in gorlerslly nocussriry irk our city nt:ttiol~n, in not IIUC- 
essurily vory objectiour~ble, ]~rovidotl tho g;w~gu l)o pltt(:otl 11011r tlre cell- 
ter of a large flcbt roof, and tlit? rosolut,iot~ 1)itnn~tl by t110 co~~grenu on t h i ~  
matter hitn Arlctlly ronrovatl u ~rit~icinnl t l t i t t  hits ofttba 1)oorl trlatle 111)011 
the Atnuric:ur~ obsarvsra. It is very t1onirrtl)lu t l ~ i ~ t  i l l  this plece, ant1 by 
tho witlodistribution given to tho Annucbl ltoport of t l ~ c !  J>opttrti~ront, the 
ettentiorr of every citizorr 1)e aallt+it to t,l~a hc!t t l ~ i k t  t l~ero in still a 
larnent,tblo neod of moro rooordn of rr~ii~fttll. Tlro Burocbu is propured 
to ooiiporate heartily with overyono whotllor in  tlro city or in tlre 
country, who wlll keep a propor record of the ti1110 silt1 amollnt of rain- 
fall a t  or10 or n~oro locc~lition. 

A t  the present thno n~oteorologicul obsorvcktionn aro pro1)itbly weak- 
est in that which would soom to be one of tho uitnplant rr~iht~tersof obwr- 
vation, nauioly, t , l~e etnd of tho cloutln. On thin 1)aint tlru crouforotrco 
llae expressed an e~peciu I clesiro thitt ovt'ry colit~try ~holll(1 ewi~kon to the 
importtlnco of t h i ~  subject. Tlrrougli itn spociibl oonrl:lit,tao i t  proposes 
to s~q)erintond the publication of a11 r~tlr~s nhowing tho fi)rnrn itltd van. 
eties of cloudn, with appropriete nomcnc.1irturo; anti, on tho otlrc3r ]lend, 
it hopocl to secure a largo ~lri~nbor of ntr~tiol~s ;kt wlrich tho Irc:igl~ts and 
wtlial movc!menta of tho clo~itlu will be oi~refully observetl. This latter 
work, owing to tho skill reqnircci, m u ~ t  rdmost nacoasarily be largely 
left in the l~ctnrls of special ~nehorological obner~rtt~orirs itl~il the profes- 
sorn of meteorology a t  our ~mivurnitiun, agricult,nral c:ollegon, arid oxpor. 
iment ~tatiouu, who can do ~uuch for meteorology by elltoring u )on 
this claaa of work. The variourr methods of inouslrring altitudes wil 1)o 
wmmunicatcd to airyono who 1 n ~ k o ~  inquiry of thin offlco. 

t 
The reeolution~ of the coufcrcl~ou culling upou a11 uutious to aompure 



630 BEPOBT OF THE SECRETARY OF AGRICULTURE. 

theirinntmmenta with each other, and with those of the international 
bureau of weighta and meauurea; tlre renol~xtion to iu1ol)t the air-ther- 
morneter in all temperature work, arlcl to corrtp;l,re ;LII thrxrno~rteters i b t  
very low tomperatnrex; to adopt the r(~lnc.tion of the b;~rornt:ter to 
standartl gravity; to tulopt s ntc!:~dy vontilation i l l  tho uno of  the pay- 
chrometer, srr~l tt) ir~tr(nl~~c(: (!v~rywI~cr(? the rcgi~tri~tion of n~i~ruhine, 
art1, i t  if! grati$irlg td) Htato, all Illore or less colnplotoly carried out by 
thin Rure;ul. 

The interntttion;~l bihliograpl~y of meteorology, RH beg1111 by Qan. 
Hezen ~ r r t l  ~)~~hl inhed il l  part, by ( h r r .  (irth(lly, n(?erlrn tO h:~ve :ittr;u:t(:d 
tlre grcatc*ut irrtc?rcnt :unorrg Kurol~oe,~~ ut~itl(~ntu, ttn it attthml)tu to uatinfy 
a want that harr long beon riwognizrtl. We wchru uo fbrt,un:bte nn to 
enjoy a prolo~rgetl intfirview with I)r. ff~~lllnrtnn, a t  13c1*lin, and Mr. 
Hymonu, in I ~ n d o n ,  hilt mixnet1 ntbc~ing Mr. L:uio:mt~ir in I % ~ I I H H O ~ H ,  the 
three Europea~rs who h;ilve probalply clone! the rnout work i n  connection 
wiU1 the bihliogr:iphy of meteorology. l+:vitlcntly t,llt, gunoral  ent ti- 
merit, in Eiirope iu to the s%ot that the grc::tt work t,lruu t:~r tlolre by the 
Hignal Ofim iu too important to be left i~r~finiuhal, i ~ ~ t l  that thc? irrtere~te 
of meteorology ant1 of climatology alikc dcmibntl thrtt tho We;bt,her 
Hnretu uh:tll pnblinh the corrrl)letc! work in proper ut,yle, ;tlkt,r ot)t,n,ining 
from Mumpitan co1;J)orem it11 1)omiblo corructions to tho rni~nuncript 
tlr:tt ha8 nlrrwly I)(WII rnil1ct)gry)hctl. 

The remlntion of the aonferenco urging the da~irw1)ility of publinhing 
ae vctloc:itien of t l ~ t  wind only tho oorrootcvl I ' ( ~ ; L ~ ~ I I ~ H  o f  tire itr~ttrnorne- 
tern will, i f  carried out, involve thin eervicgo in oonnit1or;~I~lc: c!xtra work, 
a~rtl itn ext~cution may not prove to 1)e praatic;bl)le ; yt!t tho propriety ancl 
denirability of thlu irnprovemcnt i~ gt.,llf?I'ally iu.kr~owlotlgotl, :LH i t  scorns 
likctly t,hnt all veloc+it,ic3n as mc!annrcrl l)y the ort1in;cry Itobinuon arre- 
n1omt.b.r are fro111 15 to 25 per cac!rrt too large. On tho ot8her lrr~ntl, the 
office will t)e glad tc) irrcrc~;bt+(? tthc! ;~,t*(:nr:u*y of i t n  r ~ ~ u l t , u  if 1to~nil)le 1)y 
the irrtrt~lnc:tio~~ of any bcttor fi)rtn of ;~nemorrrotcr, if euch can be 
deviued. 

The oorrfcren~o decitled, au on previous occeuionn, thtbt the intro- 
duc:tiorr of zonal tirne, or any tlel)itt.ture from tho ounton~t~ry loc.:~l rnoan 
time ill ~nc!tclc,rologiad rnattcv-u, woaltl bo very rcgruttnble; but as the 
nystern of ~trtntlartl timen ;tdol)tc*d in thin cloun t,ry c4nn ]rot be c!lr;~nged, 
rttlct in in fact very t)cnotic.i;rl tn) tho work of thin ofico, tl~ttro ncoron to 
be no re;cnon to clr;~ngo olw orrntornn in thin r4lnl)(!(*t. Co~iniderod ~ t u  a 
great ~~) l , t i lar  convenience, t l ~ r r e  ia no tlo11l)t t11;~t tjlle zon:~l nyntctm 
rrrakce fkiuatln wlrercvcr i t  i n  introclnc.ud, ;tnd nt,rorrg tlo~~roentret,ioae 
have bc?en rn;tclc* on many oc.c::~ionn i n  J:oroj)c! in fr~vor of itn introtlnc- 
fioll t,hcro. Tho original recx~rtln of t,hin nctrvic.c: ;arc1 k q ) t  on tlrr* uevc~ntg. 
fifth meritlirtn t,iroe, which i n  tho ~t%rrd;~rd i n  W;bnhinj~ton,:111t1 itn ni~ifortn 
adoption uinrl)lifien our work. 1l;xlntriunc.ct h;~n nlrown tlrt~t ~il~cct  the 
&option of 11niCorrn ntr~~rtlrird tirrrct thr irr~~~~~rrc~rrabl~t orror5x i ~ t '  fivq ten, 
or even twenty ~l~iolitc!n in t11tt w;~tc*I~en ant1 (:lo(:ku of volnnt;\ry 
obucrvera have beerr avoitlecl, ; L I I ~ ~  i t  i u  only hy tire help of tlrin great 
w($~ira.cy that w e  ~htlll be :thlt? 1)roporly tn) ntudy t l r t ~ ~ ~ ~ l e r ~ ~ ~ r ~ ~ u ,  auroras, 
nreteom, cartl~cluakon, fbntl otl~(:r ifrttlri:~tiirg ~ ) I I ~ : I I O I ~ ~ I ~ H .  

Many of tlre members of the cor~fcrenw expreoned to uu, aa ha8 so 
often been dorm before, the great value attnched by ICnropean ntudsnta 
to observations on high mountain utxationu, and rchgretted oxccetlirrgly 
t11at the atations a t  I'ikes Peak ancl Mount Wti~hinghn uhould llrivo 
been given up without uecuring fkom each a (*o~nplt:te dctcrmination of 
the diurnal variatior~s of the meteorological t!len~cnts. Our  tati ion on 
IJikea Peak and t l ~ e  ono temporarily occupied on Mount Wl~itnoy have 
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always enjoyed the reputation of baing by far the highest of any in the 
world, and if the expense is not too great and local sentiment supports 
the movement, we allrely mity hope to re8st:tblish these and many other 
mountain ntatiorl~, ti~rnishing them with self-recording instruments and 
publishing the results, thus materially contributing to the progress of 
meteorology. 

The cori~rriittco of the conft?rcnco to which the question of terre~trihl 
rnngeetinlli wnn retkrred, beaides going into certain details ns to inntru- 
ments c t l ~ c l  methocin, oxpre~sed the general d e ~ i r e  tllat the subject of 
terre8tri:tl m:t gl~ctinm ~houltl bc provided for by the nationtrl weather 
buroa~in wl~eri ~)r;tticl:~l)le tilid when not otllerwise specifically provided 
for in eacli country. It would seem that this important subject niay be 
wnsiderotl fro111 the view of tho needs of the navigator, of the surveyor, 
find of tlie rnt-.tcorolo,gi.ut, rtad as the rolatio~is between rnagneti~~n and 
meteorology have lately ansunletl a very interesting shape, considerable 
attention shonld, wit11 your perniission, be devoted to tllin uu4ject. 

After the clon~ of the conference a t  Municli tliere a m  held a confer- 
ence of de1egrltc.q frorii tlie Governmelits interested in thc intomrttio~irtl 
polar work of 2882-'83, nt which your rel,reuentntivo wiin present us a 
guest, ant1 reccivcbtl the rcvlne~t to ooiiperate us fiir nu ponvible in 
encouragi~~g ltl~cl t1cvelol)ing tlle lougnetic investigntiot~s of our fellow- 
countrym:tn, F. 11. Bigc~low, since rtppointed by yon as professor of 
meteorology ill tlicl \Ve;ttller Rnreibn, with rt view to the further dovelop- 
mont of the relation bot~veell these two subjects. 

7 





11 INDEX . 
Ysge . 

Kansas. weather and crop condition3 for 1891 .............................. 601 
Kentucky. weather and crop conditions for 1891 ........................... Wd 
Laboratory. climatic. need of ............................................. 686 
Library of the Weather Bureau ........................................... 676 
Louisiana. weather and crop conrlitior~s lor 1891 ........................... 60;3 
Low-pressure areae ....................................................... 650 
Magnetism. relations to meteorology ..................................... 682 

........................... Maryland. weather and crop conditions for 1891 604 
............................................... Meteorological instrulnents 679 

obeervatione. index to ..................................... 670. 677 
in the United States. inetitutior~ of 666 . ........... 

records of the United States ............................... 564 
Meteorologists. Iilternational Conference of ................................ 626 
Meteorology. European investigations ..................................... 628 

general catalogue of ......................................... 678 
in  the United States. study of ............................... 662 
international bibliography of ................................ 630 
relations to  agriculture ..................................... 627 

........................... Micrhigan. weather and crop conditions for 1891 605 

........................... Minnerota. weather and crop conditions for 1891 606 
Miseiseippi. weather and crop conditiona for 1891 .......................... 607 

............................ Miseouri. weather and crop conditions for 1891 608 
Montana. western. weather nervice in ..................................... 657 
Monthly Weather Review ................................................. 671. 574 

........................... Nebraska. weather and crop conditions for 1891 609 
............................. Nevada. weather and cro]. conditioue for 1891 610 

service ill ............................................... 667 
........................ New England. weather and crop col~ditions for 1891 610 

New Jersey. weather and crop contlitions for 1891 ......................... 611 
........................... New York. weather and crop cot~tlitions for 1891 613 

...................... North Cerolina. weather and crop conditions for 1891 615 
....................... North Dakota. weather aud crop conditions for 1891 620 

.................................... Observations. meteorological. inclox to 550. 677 
inntitution in  the IJnited States ............. 666 

................................ Ohio. weather and crop conditions for 1891 618 
.............................. Oregon. weather al~t l  crop condit io~~s for 1891 616 

wervice in ............... ... .. ... .................... 657 
................................... Pacific coest division of weather service 657 

....................... Pennsylvania. weather and crop condit io~~s fur 1891 619 
phy8ic8 of agrici~ltural soils .............................................. 582 
Precipitation. cnmpilatio~~s relrbtiug; to .................................... 672 

.................................................. Railway bulletin service 643 
Rain gauge. recording .................................................... 
Rainfall of llnited States, records of ....................................... 

.......................... &cords, meteorological, Aled in Weather Bureau 
................................. of United States 

........................ Shipping, value of fore cant^ and ~torrn warnings to 
8nnwfall in the United States, records of .................................. 
Soil phyeica .............................................................. 

...................... &nth Carolina, weather and crop conditions for 1891 
....................... (3011th Dakota, weather and crop conditions for 1891 

atate weather service division ............................................ 
services recently organizeci ................................. 

............................... where firat iuatituted 



INDEX . I11 

Page . 
statinno. cenbml. in ohergo of Stato weather sorvice division ............... 657 

........................................... 111lr111)or in ope ratio^^.. 643 
storm nrean. ciifiiculties in the recognition of .............................. 848 

....................................... wsrrlings . vn111u to shipping.. 646 
....................................................... sllnahine rccorctnm 676, 681 

Telephone, use for clietributiou of foreomte ................................ 64s 
Tenlperature, oompilationn relatirlg to ..................................... 671 

depart~lree for ~osaon of 1891 ................................ 588 
Tenneesee, weather and crop conditions for 1891 ........................... 622 

............................... Texao, weather end crop conditions for 1891 622 
Tornadoes, relation to  low-proesllre areas .................................. 582 
Universities filrnisItru~ eollrses in meteorology ............................ 589 

.................................................. Utah, weather service ill 587 
............................ Virgirria, weather and c r o ~ ~  contli tiorla for 1891 634 

............................................... Voluntary- weather stationn 666 
.................................. W a e h i ~ ~ g t o ~ ~ ,  Sfate 04 weather scrvice in 687 

Weether conditiotla for 1891 in vnrious sections of the United States ....... 60'7 
.................................... of the crop of 1891 666 

................................................... crop 1~11lletins m, 556 
............................................. map, explanation of b18 

................................ pnltlicatio~~ in claily joi~rnals 644 
nlnpn, (Iintrilt~ltiol~ of'. ........................................... 89a 

.................. 01, servatiol~a ill the IJnitecl ~ t n t e s ,  iuntitution of 665 
........................................ ................. rec.ortln r 676 

........................................... services, inat. itutioll of 668. 669 
........................................................... Wlli~t le  signaln Ma 

Winds in tho ~ n i t o t l  Btatos, records of .................................... 574 
............................ rolation to  high and low pressure arean Ma 

.................................................. Wind velocity, rocords of 676 .......................... Wisconsin, weather and crop oo~lditio~le for 1891 625 


