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!he au.th.or wlues to apreaa 111, aeantelt appreciation to J:)r. 

Y. &. Keller, whose kiadae•• an4 garu,rosl.Q' made it poasi ble to ~ 

on ,bl, 1n.-~st1gation: ~o the ettre fac:al.'7" of the oheaistry' d.e,pan

aet for the ld.ncbteas that has bean extended to hia; tor th• eoopaa

tioa of hi• ~ •• who 1n hi• abaen.ce took eapec1al iatered 1n 'he 

aollecticm of the sample•: and to hie aperintendct, Ir. f. L Spra

berry, who throu&h hi• -,.pa•hntc uad.tll'atancU ng made 1 t po aa1 \le to 

f1Aff'7' on the work 1n the Dewq J:U.gb School labora\017. 



w. 

II 1• __.a bowl9dce \hat mch lllplU'iQ' la wathed t:roa \he a.tr 

Gri.ng a J!ll1a atora. It ta fairl.7 well lmowa that la thia ••«nloa 

coa.S.Aera"bl• amounts ot 118117 coaOJl Mlllv:l•t maleriala are 1 .. cah• 

tn» the aoll amm.a.117 through c1.J'a1uage of the rain •tere. 'ferr 

little 1• tm.owo. aa to bow mch ia a4decl ~ raintall. !be n.,art-

1umt of J.grlonl.~ Clblld.stl"I' lleaearch d Oldahoma i¢Gll.t.ural aa4 

•ecbaaioa.1 College was aa1cecl ,o mak• a ·-.rffT re1a,1ve -lo ,h1a p•ltl•. 

•• data la t-lda \he•1• ia \he repon of a dall.a.r 8hq eon4ncte4 at 

...,. , Oklabml&. 

._.~ ettect do dust a\oma and aetorolog1.oal ood.iU.ou ••• a 

the ohem1aal contet of r.aill wat&r' I.bat ,t'teat do ,u tu.-eJ. ue4 ad 

th. prezia1ty k iaclUnrial. plaata ha'f• on the --1cal. coateat! It 

ia bopft \hat tu ilwes,igaliOll oonaeete4 w1'1l tM.• wqrk: will help -, 

aaawer thee• qu.•slioaa. 
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la hi• NpOri oa the chaaloa.l 0011pOaitioa of rata water at Botbaa

atea4. -... .. , end IU.lla1 rmen tb.e early h1nory o'f the pron-. •• 
. . ......... . 

earl7 at 171'9-,, llarggraf fmnd that tu wa\er oolleoted. cmring the 

nnter oon'8ine4 nlU'lc aeid, ch'.loriae, aacl lJJu. !hi• work was to1 .. 

loRA bT Ulat ot lerpaa who aaal.7sed ra1D. aad aow, later Sau•lmN 

noti:cecl. lbat rata. •ter oon'8.1aed amoaia. Snera.1. anal.7aee were made 

1a bop• 1-etw.- ll20-1125. Benbale&tl dekcted orgenlc •tter: 

lha.1.4.er aa4 11 • ..- htm4 ohlonae •4 MYer&l other abatane•• la 

rab.a at 11\reoht ant ._. Qleaa-. Liebig detected n1 trio acid au. -.. 

•Id.a la li•wiillla' • 1111mpl••• ... a... deteraiaed ~ to-tal Nl1cla ana. 

fCRUld chlo,rtae, nl.tate•, u.nonta, aad otber ftbsuace•. Dalton Jla4 

a3.Yead1' cletel'llined the chlor:lne oeat•t O't tu •ten ooll•fl.911 at llan

ch.eater-.. Parm la 1.R5-1846 ftr11-I 4•*•Z'llin . .a &11mon1a 1a rain -.ter. 

I.Nim Wa <late aoat ot tile ...:17••• were made in JireAc• with ao ref'8'-

•• lo \he -.t md• d '1le preolp1 lat1on. ltn.aa1nglail I an4. :Borral. 

nported the quatt'7 o'f raiatal.l 1a a.tr dete:rainat1ou. ror nn,, 
yeara IIO.d ot the work waa done 1n ~ .. lhP• 1&Te-sttgat10!U wei-e 

oan-184 • tor a ft'l7 uon perlod ot UM whia PT• 1Juld..-te eta 

tor OC)llpN'&t1Te oonoluaion.-. At Bo-\ha•\884 tu olwllllo&l content of 

re.mta.11 waa ae&tllU'ed. aa ~11' aa 185)-18~ la 1177 another nrie• o'f 

ap•l"lam1 wa• atar\M and ooaU-..d uutil 1"5.. !he -.al.T•-• were 

..a. oa ll'IDl!ll7 .-Pl••• la J.886 aotur am.ea wa.11 •tarted tor ti. 
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aaal.7fl.• ot \he olil.ort.ae ocmtmt on JIOJlthl.7 -.plea•• started 8114 o,1r 

ttaue4 up to the t1•• ot the an1ale (1905). fh:e ID.l.tur1• ac1d oontml 

.... ~su.Nd. a?nthl,7 from lSSl.-lS_S7. In addition to ta&se aaal.7a••, 

llr Alward Jraald.aad aa&l.7Sed ~' .ele,ht7 18mpl••• 

tiller I a owa ·ana.l.Td• 111:lowe.4 \hat 1D two 7eare, 1111-89 \o. 1,00..01, 

t;he &!f91'9g8 wuat ot MmGBla plus ._ :ld..'lr&te Al'"-«• pr aore per· 

amma •• 3.A poua4a, 10 pvcmt of ,mi.ah waa 1D ihe tom 4tt ammoala. 

!here waa a TBdatia •~ troa l•Jl- ,amu to 4.4J pomula. !he aosolu.

naa waa \ha\ \he ya:rta\ioa• prob&bl.F ,AtlptJQAe4 la pan on tJa.e 41nr1-

llru.Uoa ~ '1ae :ralafall and ·1-4 ae . ~J.Jd.te wel&\ioa '° ~ quaat111': 

mWffer, the lon•t waa odno:1-dct with the 1-e&at preclp1\at1on. 1$ 

_. further tCNad 11:lat tae amcnmt of .a1qopa -d.tlpcl4ed. on the tnpera

tun, .tau the .-apitude ot pnolpitatioa waa greater 1a the 911J111ler 

uatu. St•• &1• 'f011114 Ulat tu ~1tir' of 111'11.o ac14 waabe4 boa 

the air 1a lhe b9 .-.-... -~ eou*-'• wblle (b.e ammonia "fVled. 

w14-e.17. ft.e ooae--1ua1oa was al• dra• \hal the Gliut• 1.s not caoiaol

clmt with 'f&J'iatlon ot ram eompo-altion mu Ule uoplcaJ. l'&ina ao no, 

8414 more Id. mgea tua :la, those ot ._ '-Per&.te oli.11&\ea. 

l'h-e JdlJroga ln ·tb,e fonl GI Jdultes waa coaa14ere4 1l1AJall7 ia.S..

lllflcaa'I, ta tan i1l ll8Z1' ta11pl• n••U..,.. .remlt• nre ccoate:recl. 

boa lhM,•lter until Manh ODl7 28 J"t~ wre poa1$1 Te-, kt tro. Ju. 

at11 ..,..•l>er CO peroc\ aoweA poaiti'M i-eaulta. !heH retalta do 

•-t tacUoate prod:lldf.oa_ or «mHrYa'1a. or the al V1 tea. 

ft. dt.lerla• ..___. ..._ U.t the total precipl tation per 

.__ 1• Sa4.-4•' ot the -.,ilwl• Oif raintau. Bi. aaoat T&ried.• 

__...., ft'oJt acmth to acm.n. ~ total qua\117 •• atteote4 )T b 
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oateu. 
:from 11,c> to 1900, Bqm;.aq2 ,._.,. •• the l!ll1n. •ter .eollectect at 

Qeorgetoa, l!P.\tich lld:aaa. •• .azaa17-t1• ahoNA tiaat ;.., per.oat o'l 

the Di trogc •• tn th• ton of 81Dlll0n.1& od 65',2 p~ 1a the f°'9 ot 

uva, ... ... \o;tal ra1nf'aU ... 9'-271.achaa tddoh "1alw4 1.$1 

pomuta· ol' ntbogea ••-1amm.onla, 1-.a, paam1• o't alhog• •• ailra\ea, aa4 

U,.2 powli• of ohloriae pc .._.. 

~; coU-Nhll. 123 ,--.,J-u b tu JID.taatc gtll'4ma 111 Kauo!. fl'ell 

.April, 1,oa. - lanh, 1,0S,u4 313 .-pl•• t)roJI •• ~·· b&. the 

lllddl• ol to:mi: b'om·'-•• 190&, to a.,,_. .. , 1909. Vpoa the aa91111g-

ttaa ti.lat t .h• •mpo·•t;-ti.t · •• -.,.1-, lh* 8ll0Unt of' ni'tltogea pW ..... 

.foi,· t-11• atx r,,e:, ·perid •• 16. a4 POIIILU• 

:la GlaaNla, ·•••---~- •h• tunlltJ' ot lli '1"o&• ia z;ab. ad 

aow. U. 10\UM\ that. W.. nltropa 1n.-ae& ld.lb. the u• et W.~ 

aoal. • .A. ,otal at 4.323 poab of m.vo«-1 ~er acre·waa pndpi.tated., 

74 per-(Mllt o'l llbi-&h ea 1n the ton o't wonta .ea4 'the 2'•atnder aa m

bat••• the J'&ia -.vlae4 IION Diuog•· thaa aBOWe b a •b .. ~t 

r•n' u ••w• l»t 1a l9ll tile J'U.ll!aU waa 1,.,7 iach•• aaa. tu. 

2 . 
. I. :t. •man, lollpoattlon of Wa ·'later la MUe Odana.-1. ~ • 
.a.c,t. •--. Dept. w. and Agn •• . arttieh Cid..._,. pp 1.5,-1.a. 1,og....1.910 

3 ¥. ~. 4Jaout c,f Jmmfllla a.a4 Jli,11"1a A.ei4 t:A _Jab. Jater b ,Onqda 
Jl.1,J.1. --------~• !!, »P -.G;J.6,~ -l.SO, 

4 7, -11. , ..... ,cft~• ;~ la lala ea4 tan, Wna.a. Jto7. •• 
Olm lfl • pP Ul.-11:5 • 1.9}.C 

5 •· r. m.,,. · ._,.UiS..bl& Talu or -. ad lllow, oua.a Sat. §. pp 
,,_100, -.,. Ila. a.oon. 25, P• 719 



an.ow 7.3 inches, or a total 1'6intall o:r 26.97 inclwa. rua pnolpita

tioa :&raiahecl 5.21]. pGlU&Cla of a1 trogea per acre. Ill• :repona ab.ow tlaat 

of tll• a..-p aaoaat tor 19()6-1911, I~ pe:roal waa hrDiahed lJJ' 1'6ilae 

lae greater aaomt waa 1a t1t., form of MmODia. 

BB4:fl1g6 oollecled. 11811p1•• at Uitlld.s4tl'JlNA•, Clrom.g• hoa Ja.17, 

19()8., to ».otaber, 1'10, whlcdl M u.al.7se4 for nitngen. !Mre wa, a 

-.nat1oa in the to-1 n,nga ooiate\ o~ f1ooll .3511- to l.586 parts JtH' 

J&llllon. Jloat ot the 'lolal. 88>'1Dlt waa 1a the to-I'll of' a.namonla. b.e at,.. 

train and. aitritea varlet hon .ls11, to .322 pan• per million. Ile ocm

cl.udecl t)lat alnce Ike 811ftD.t of nttrog•. precipltatecl •• ama.11 that it 

ha4 TffT little tenillsiag etteot. Be too.ud ~t the aaowLt wa8he4 

troll the air ,-.a depcclen\ upoa the 8IIO\I.Dt of raln aad tile ae\eorologt.

ea.1. oo-nil \tou. 

la '1le rqa •tera oollecte4 at Lia.eola, lew Z-lend, fl'o• ~, 

1907, to June, 1909, '1tn:J'7 tormd • averece ot 1.54& pc,u.nda of altregea 

prec1p1~te4 ammall.7 with 50.9 p.ercent of the total for 1907-1908 •• 

8110ai& and onlJ' 44.6 p•:ro•t aa amODia for 1,os..1909. •• co11p&Ntl. wi\a 

~lier dnermaatioaa the ebloriae contmt we.a lower. cme to a 4ecreaae 

1n win4, and \he m1.ta,ea ld.gl:aar, da• "° aa 1llcrea• b. llllmda°"1riag. 

h 1'1881&, ,1tp.8 u,1.tecl the 8IIOIUlt of chloria• aa4 mltllric 

aald µi ,ater oolleeted at eight ditter•t plaa..• t:roa April, 19()9, le 

6 J. Jfa4ng• t"ae .taouat of •1trog• aa Aaoaia and Bl\J"lc (and. •1trou) 
.&.c14 1a .Bala f&\a Oolleot.d. at UltimlseJ'IINUll, lftatgen, ,1. Acne 
hi • . !!_. PP• 26o-9, 1921 

1 ho. lrq • l>l•aol•• llatw:r Coataiud. 1n. Bain Water Colleote4 at Lin,.. 
001.a, lew Zealan.4, .A.o-1. Coll. Ila&. 1910. J. Ch•. Soe. 100 II,p. )2:1 

g I. fi t,a, ..._., rd Obl.orlae act 8al.1\u'io .A.o14. in Bah Water, J. ••• 
loo. 100 ll, P• 432, 1911 
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Mars. 1910. '11• analyaia -· ma4e cm JIOD.th.17 aampl.••· !'he ••rec• a

___ t o! chlortae waa 11.355 poada per aan. aa4 '11.at for m3 •• 29-lt9 
pomda pe &cli:Ne ·fAere was a rage ef 7 .lt§ pouads per aen a\ P&wlOW'llka 

le 20.53 powau at a. htnalla.rg tor oblonn•. sad the m3 aontet ..._ 

J'S..._ .fro• 5•13 pou4.a a\ ltol'Owe,e, IIIIIIBa, to 70.88 poua4a a, Oehta • .At 

~~ plaoee, It. teter.aburg, Qehta. faw1GQ)r(a., aad SapolJe, the alllaria,e 

omatent •• higb.en ia tu apl'ing a.ad •tam• !'he reml t• ••eel to be 

oohct4ant with predoaiUD.ce of •• wla4•. At 8'. ~.,.,..bu.r'c, f>M11a, 

aacl M&J,apol t.he mlf\u1.a acid oonl•I ••eel \o 1Mt 4lle to tile caallln1ea 

~ wo4 aml .wa1.. 

AaAVII0&'.-9 ,_.---.,lea ot ns.tn,ea au. aibttea 1n tu •ten 

eollectecl a.t Olaterburr lill'r Ke11"uDe, Autnlia, ldlon· tha't the••.._ 

pouild.• &re are a'l:illuMlMt b. '1'Vploal noma tbaa ia the aatarotu .,.. 

With the 1&\ter qp• Ille IIIDOUll\a ot nltroga ffl'e trC111 0.002 \o 0.005 

1tg per uctare. -. bopioal :ras.aa o~ tile spriDc and aa.taa VP• g&Te 

o.018 tg per hed&re while the --··r '1P• gave o.027 1rg. tu uat 

-..e '1P• ftml1tlle& 0.039 Jrg. '1w nRlta Y&ried. tlllur the ln.tl.lMJJlN 

ot eacll t7,p-e ot •to•• 
Orowth&l" aa4 a..ataa10 oo:aclUtld t.roa tuir ezi,ff'ille11\a at J.,ee4a 

.... Clarforth ,., the ammonia eont•t a£ ra1a wa\er -· l&rgw ,-.. 

Jdael b,1 \lle looaU ty and the IIIHDJlt o~ rain. fte1r au.178l·• lhond. 

'V. I. -.i..aoa, J.atluece of 'fieatil.91" bd1,1en• on the Aaaaa, d tit
rte .MU AA .a--. •. Aol-4. iA llalafall .. ._. hllJou.rae, ~ Bep\. 
lrit. AaM.c., P• JJt9, 1,ii.. Qaian. J. loy. Ket. lo.e. 41, ..._ ,,._1.22, 1,1, 

lQ . . .. . 
Obas. Crowth•i- au. .A. 1.-atau.. lh• ~=-• of .Di eu11uUcm aaa. lltteot• 
lfpan tegeta,1cm ~ AtaCllp)aenc IJl.pui\iea In 8lld. •ear aa hduaut.al 
los. J. • .Acri. Id.. !, P• 25. 1911 



' 1••• -~ in Qe -.. .. \ban 1Jl the na\er. J.lpt ralaa wwe pnpor

$1ona\el.T rlolaff 1a ammqla t1'aa tJle IION oepio\1.1 oa••• lh91"e ••N '5. 7 

pcmada o'f .,3 Pll" aer. a4d.e4 \o tke eo11 IIBllU:l.17. Oa• ••tioa a• LNla 

tibon4 336 poa4a ~ s 3 per acre. .\\oat 26 perotnt of th• total sul

fv •• b. .tom leas higbl.J' on41u4 thaa .itat••• tu ooneluala• 

iraa 'bJ' ~ were: .(1) la 1acb1.•l:rt.&1 e•wn the a...,_re ta ~ 

wl\k 111,PUiU.u • ..,. of whloh ••~•pl-'•• (2) the iaptu'-

1t1ea are IIOfl alJ!mctaat b \he 1am.,r1a1 otal•• of the oit7 aat are 

Al•Mlli:aa\ed. ever a l•ce a.J'e&, et1peelS:U.y la the d1Notloa ot U.. pn

'f&ilill« wlllu. (3) .a.la 1• rt.ab la -.-w •tter, c,bl.orU.u, al.

fe.'le.a, and .a1 \J"Og8AOUS COJI.Poa.da. ,~, lbtspe.aa.4 _,, .. 111pair• the 

~h of plaata by p,:inenliag the p&•-«• ~ P••• h ad a11t ot the 

la&Tea \bz'oagh upoe1t1cm OJ1 ,_ 1-e&vea e.a well aa red.ucbg ~h• ~ 

CN to amlig)).t. (5) Yl'ee ·aolU ban the plaa,a \brotlp. tu dlQOt 

aotioa oa th• le&Yes a:n.d ia41re8'17 lt7 .l'eilleil!lg the aeti'l'itJ' ot the 

aeae11&17 UIIIOJrlac:,Q. i'eruataUoa ot IIOil hram•• !be ett.-t cm tM NB

.tl aial a1tn.f11.ag aa4 alfl'O'gea ftxblg baclerta h •11 is -.. more 

Aeleteriou-.. (6) the 80141 .-.. li•tlv to bdlu peorer 1a pnteba 

aad rlaher b. aaAe lll>'a. 
11 ' lchne4w form& b. '11a t111,11pl• coum.a. a\ ltoatftl.Aao (1509-

1912) 6.&6 pQl,\llda per acre cf ni trogm. per SUlUII sad. 87. 9 kg lfa.Cl. per 

hecw. Ba aba'8at1at&Cl the obaena,1oa of othera that mo•t ~ the 

11 J. Schroedel'• !be Oompoai111on o~ lainte.11 at Moateduo (1909-1912) • 
.Bev. A•sec. llai.ral V'n&QAr'Y, 1915 
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In 51 &am.pl•• of rain 8Dd a.ow oollected. a\ Kt. lemon, Iowa, la 

1916, An1a12 :tOWld that the 81Dnloaiacsl. Bitrapa nrie4 troll 0.13 to O.SO 

pana pa ullioa. Al"bwd.noicl nitngea ~an-. fl"GJI 0.12 to 1.1, pan• 

per llillioa; \be .nitrate llitroc- fN• 0.005 to o.&o pa.rte per 111111oa. 

the cblon.4ee rencecl from 3.5 to 21.3 part• p•r llillioa and IAlltate• 

2!'8llged troa l. 7 to ·:,a parts per Dd111on. !he 11 Wl'&tur• g&'f'e 11.0 4ata 

19 to the qaaaU t7 1a poade per a.ore and sin.ee there waa 11.0 data reta

ti. ·H to tn.._ of raiafall 11 was 1apou1~1e \o cal.Clt1ate the NUmal 

pnupitatiOJL ot '11••• •be'811.c••• 

Illa repc,rt tr01I the Cbaroo.,13 up.ecU.ttoa to the Antarctic aho•• 
.for dlttereat parl• o.f the sou.them h-2.apherea aa •erace of .225 pa;rla 

per ail lion td n1 tratea. tor r&ia and • 22) pan a per 111111oa fo7! mow. 

In aiNUaiDg wlla\ baa uea d.ou 1a \hi.a field. onlT tu fONlca 

. lll 
flte earliu\ record. that •• c1,bta1Dable ••• that 1a lllasl.ssippf. 

1Jl ll91J. Bad 1895 there were 4o. 7 inches and 47.49 inch.ea ot ratal'all 

reepectinq. ft.e amount ot nltroga added to an &are per rear •• 

2.8~7 powau aa4 J.JOI p$mU reapedl•el.7• t1ie OOJI.Cluaion •• c1rawa 

12 » • .A.rti•, •1trog•, Claloriae aad. klta\e 1n Bala and Sllow, Cb•. lwa 
113, PP• J-5, 1,iG 

13 I. B. ftlllLell sad B. 'I. Bouchwa, loll Witrogea laoome troa lta1a wa.. 
ter, fanhNldle .Agrl. Jbpt. Sta. ltllllethl 23, 1931 

1-. Am.on1a 1n. lain 'later, 111H1H1pp1 St. An. aep. 1895, P• 102 
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Tina ot Jkdwlg.15 

a,enr,1' utfflliae4 ,he nl.1ur ln rain water• in. Xlllnoia. le 

tou4 tut 1'o to 51 pounu :per acre were •ehed cl.o• ~ 'b1' the 

rab. aa ah09. bJ' "1• aiaaJTal• ner a affa. 7ear per1o4. !he averec• 

we.a 4;.l pCRUl4a et al.tar per apua or 3.1 pound.a monthl.7. !he 80\U'oe 

d al.far-· fNa lmmiag GOaJ., a.lfiU' i1ul4e Mel~- 911.1.ftQ 

lllat were llb_..tea troa. lDAMtrial pl11ata and growth o£ Tegetatf.oa. 

• Zoucl that the aaamtt of .UV coll•etecl 4-,ea4ed. upon the quaat1'1' 

ot 19lntall. lbe aacnmt added 1 a -n.fticieat to oompe:urate tor that 

lo•• tllzoGp 1eeoMng a.ml plant growth. 

lllll0Jl17 fOllnd tha\1 alle the 11\llJ\u' coalan't we.a umal.l.J' hiper 

ta l.naaVial octers, 1m1etin,a the oGDt.at •• higher tor a¢ml:h!'

aJ. 41ttrict.a. 

Johllaoa18 4-tfl'lllud the quaat1'7 et ml.1\U" b ra1a -.tu Ja MYa 

10:eallUea ta &«ntucq,. mie Mapl•• were colleoted at lie:dDgton fO'. S. 

'leatur Jlwoe&11.), ·tlut Ya.a Meter 1'arm. Jle&r Laing\o-n, J..iacolD hst1tute, 

~ U-.• Oalc-), la,lield., bMllTUle. 8A&l G!'eantlle. the a.,... 

l'll1ata1l waa 44. 77 1aoaea. whid\ tuaisheA an average .of 29.52 poaa4• 

of tial,flU' per acre per amma. the -r-.r waa d.1-rlded in.to f{Wtl'tffa tor 

the pup.o• ot ooapariag aeaaona.l. Y8r1a\1ou la ·IRl1.1b.r eont•'· ft.e t,1,-

l5 J. Bwlwic, loo. a,. 
1, 

ICJ'bei-\ a,..-r,, '-+~ 1a J.e:Lat1c:m. '1> Soil l'en1ll'7, n1. Jgl. :11:pt. 
8'. ·~leU., P• 227, 1920 

1,7 •• D. ftltoa, lblftl" &1.pp11ed. to tM l&U 1a Ba1a 'later• I. Amer. Soc. 
Acroa. J:l. P• 22fi, .1921 

lS L M. Jolm.aou, .lllfl.U' 1n laul Water 1n .leaw..ck;r, J. Amer. Soc. Agron. u. p. 335, 1925 



' lollillg '8:ble eon the relN.l. ts: 

1a tile ...... 

'lr•.,,.,.19 au.l.7se4 eample• oolleeted a\ the aaae pl.aea ln ~-lo.G

t,' aa '1lo•• ot JGlm.-20 tor n1t.rog•. Jt was found t11a, aa &Yer&ge 

raS.aM.l ot 1'2.7, 1.Jlohee tor the year .Api-111, 1922, • .April 1, 1923, 

fuoalabe4 • •erace o'f 18. 7t· pcamd• ot nltrog• per acre. 11.61 

pow:uta ,, •• b. the ton ot &moat.a aacl. 7.17 poa.4a 1Jl the fora of m.-
, .. , ... 

Jatoa au. ktoa21 oi te the work d llch'7r• aa4 t~ who tOWli 

~.5 pomlia ot aa.11\\r preolp1tated emmally la \he c111'8r ot Sa..lm.lle, 

1dall• oal.T 51• 5 pc,aada were •ahe4 troll '1le air 1. 5 JIU•• •w&T, ae a 

ftJ'lftoatioa of their obnn&tioa tba\ th• aaoa»A ot .11111.:tar la 4.-.. 

a.mt on the pnxta1'7 te iam•'lrial plauta. -ihq toud •re wJ.1\ar ta 

the win:t«r JIOllltha aa4 a 41.reet r.iatioaahlp to the ld.lld ot ooal lluae6. 

19 1 .. ~. 11-..... Ii 't~gc 1a Ba1a water ai m.tteren.t Points 1a X•tao-
q, J. ~. See. J.g:roa.. ll, P• 356, 19~ . 

20 . . a. ll. lolm.aon, lo:c. c:1.1'. 

21 S. T. la-kn and. J. B. Jla.ton, Ebltu.r in lain!&ll-l"lant Pqa1Gl, PP• 
1-77, ,._._.,,, 192(; 



!ha work of .. 4maa. who towid that aore al1\u' we.a uoaght clee cllui.llC 

tu growbg aeaaon (brek to Oc\ober) , l a also cite&. ..... uplala• 

ttda Jl'UIIOIIC&oa 'b7 the tact tba\ men~.- .U1u ta nolved. 111 \be--· .... IJOftWa toan.d. \ha\ '11• ~tag·~ Sl\ltaJ" -- c,.-, 

er I.a ....U rab• an& Tl\1"1-1 byers«17 to tile aaou.\ ot r&iA. !'he., h-

11eYel. iJ»11 !ION alfuo waa lo•t 11.11Jl'Wlll7 \ban•• lael'ean4: ........ 

raiatal.1 ad tiul.t the r.au.l.ta 'flA7 be 411&strou•• 

la X. York• filNJL22 aaalysecl .-plea tr• ltbaca. llroek:p&n, -.4 

.A.lf:ncl. a &"l'er&g1' of 7.13 poaada ot ....S.oal n.:t.tl'Ogaa and. .n po11ll4a 

of nilr&M nJ.tnga trail aa average rainfall ot 29. 46 ill*-• tor• .. 

lne 'Ttlll,Y palo4 waa tou,t a\ 1,--. !he auu.ts of ,_-,.ca.1. n1tro

ge for »roollpon 8Ad. Al1N4 Offl' a thNe ad a two ,,_., puto.4 reapH

u.,.i.,, WfffH ff)r - &Y-.e ratnf'all of :,le 7 ~- awl J,2. it lnalaa, 

a. S pGll:'d• aa4 12. 15 p......_ OTer thi.• .... pvlo4 the .s.ua,e ld.ve

,- to:r ~on aad 41f'.red "" . 23 pomld.• and . 25 p=-4.• n11pMU"M-

1r. th8 •••• at I tbaca 1\1nu.ae4 an ana,age of 31. 25 poaa4a ot aulf\U" 

au tho•• at ~a-r\ ad Altnd 77• 53 pGtlld.• aJl4 t.,.1; ;pcmaAa napeo,. 

U.•-e17- laeo 1-eaUgaura Yerttted th.• e'havva\1on ot otllera '11&\ 

\be t1lll.f1u, omlet •• peater h th• nn,• tbaa 1a \he A111a. th-, 

obNfte4 \hat ~ ~1i ot ault'a" vartea ma •iatlon lo •"1\1oa lal 

r...S..-1 ooa1tant at the aaae ataltoa. 
23 2l4- 25 26 

ll. bight, e\ al., ~d the tollowlag a.omit.a ot a1uo-

22 ». ». ftl110D., Jl1~ 81114 ail.tr.Lr 1n la1a later 1a Dew 'fork, J . Amer. 
Soc. Agna. JI. P• UOI• 1921& 

23 S. X.Sp\·' I l lrog• la Ba:J.a aa4. ID.ow. Proo. lowa Aoa4. lcl. lS , PP• 
75-77. 1,ll 

~ 25 26 (see tollowtng page) 
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cc per acre: J~rr to April and Septeaber to Jlecellber 1910, 13. 71 

pound.a; Jet,ru,.17 22114 \o J&mJll.!7 5, 1912, 6.27 pomut•: Oetober 14-, 1913 

to Je.auar, 12, 1914, 3. 70 pounds; Ocwber 1, 1922 to June 1, 1923, :,.93 

p«mi•. 

ftanell an.d Koqhtn.27 ~•he• the onl.7 report of work tone ta 

Okl.aaoaa. ~r WOJ'k was ca.rr1ecl oa at Goodwell whioh is .fna tl'Oll 

ooa'8a1:aatia. !heir remlts ahow a gna\er qaan\ity o:t 8BIOllia when 

tile raia 1• preeN.c b7 a du•t storm. thiri7-two ra1Jl• were groapecl 

accordlJ&& to the 1ate:n.•1v o'l electrieal discharges to find the corre

latiea between the amo\1Jl.t ot lighainc and Di tre.te dellTe17. !he re-

wl.ta are: .. 
1.1,cllbing 

.oolls 

Mo\\el'&te 
lightaig 

.0111 

»xceea1Te 
llpgiy 

.0211. 

!he alto•• data wou.14 indicate that the n1t~t• content 1• greater whm 

the atora 1• aoCOllp8Biecl b7 lightning. hant7 raina were aa.al7sed tor 

at.trite Dltrogea. !hose tl'Oll J'ebruary to April tu.rniu.ed. .oolt.2 pooada 

Jtff acre a:nd. tho .. floo• ll&J' to J.u.&'l•t .OO()ll. pouda per acre. fhtf' be

line that oompl•t• oxldatio11. ia 4.epcdent oa the temperabre. !he 

21' w. x. In.ox, •1 t:\"Oge& aad. Cblerla 1a lla1D and Saow, Cua. l'ewa, 111 
1915, •o. 2180, PP• '1-62 

25 J. a. loehlk, •1troga aad Other Sllbataaeea 1a lain and 81:low, Cbaa. 
••••, 127 • 1923, Jo. 33:,0 • Jh JO 

26 
&. K. ••••, Jl1 trogm and Cbleria 1D Bain and Sia.ow, an-. •••, 
109, 1'1,4, lo. 21.Jt), PP• ~87 

27 fta.U and 110\lgh\on, Bvogea Conten\ ot Bain Water, :Panhandle 4gr1. 
... ,. fta. aa.ii. 34, 1935 
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da'ta 1a41aatea that the oxlutioa ia aore 0011plete 1Jl the cooler aoatha. 

be Utal a.ouat or aibogea f)uaiuecl .to the -,11 a, Qoolwell 1a 

1931 wlth aa &'Ye:rELp. ralatall of 15.!t5 iache~ •• 1.42 pomlda per acre. 

Ckmparat1Ye r•Al'• ot these 1D•est1gationa will 'be t'ouad. in ht.le 

1. 
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ltlPDlllliSfAL Pll)CllJIJRE 

»ew97, a olty ot &hat 2000 poptllatton, la located. 1• k•lu~• 

COQ.11V about midway be,.-.. the aonh aad aou.th bc:mllc1artea aaa. aboat 

two Id.lea troa \he westem 'boundary, 1, ia tOtU and. one-halt 1111•• 

•orthe&at Of Jarilesville, l t lies 1n the W.lley Ot the C.e,' riY&l"e 

Jlo8' ot th• wiater atone oome fJ'o• the north and northeast , while in 

the SJ)ring aacl 11W11Der the etoJ'lla arr1"fe from the northwest. !he••' 
aemonl.7 used. tu.el ia na"1re,l pa, t!Mm&h oonaidere'.bl·• wood and ooaJ. 

•• u.Hd tor Jlea.ttng pUrpese• d'llrlng the wia\91" aon\h•. la Dewq the 

only ladudrtal plaa~ of illportaaN 1• the oeaeat plaa~. At Jenl.ea

"111• 1• loaate4 'lle nelten ot the •at1onal Ziao Coapaay-. '!alaa, 

aiuy-ftn Id.lee to the aoath, baa 115111' tadlutr1a1 plaata including re

ftafflee; Joplin , Pitdaer, Cotterdlle, and Miaal to the aonh h&Te 

__,. ... 1t,er1: m.acknll and Ponca Oltr to the weal ~. •ltl.tera 81'4 

reftaenea wblcll 11kratea alf\u- dm1..llg tllelr opuatl••• In 'flew of 

tile tact '11at aat la kaoWll to haye croaaed the .A.tlantlc oe-.a 1 t 1• 

ao-, too pnawaptloua to asame that 8Q.}J'ur ia oanled fro• these plaeee 

'b7 the wlll4. 

!he water tor ~•• aperl••*• waa oollechd I.a \be gari.c plot 

at the rear ot tu rea14eac:e et \he author. flirff large gran.1 te 418h 

paaa wttre uNd tG o&IO \Ile 1'94.nt&ll. fll••• paaa were placell on a reek 

alM,Q.t t-.., aacl ea .. )lal.f f'••' aboft \he aoll • tha' th• oonteminatlon 

fJiOll tile 9011 C1lle to '\he eplattert.eg ot the rain wou.14 be Nd.ucecl to 

tu 11Smw111. Care waa \a.km to prn-.t conMlliutioa troa roota, beu, 

or other IJOIU"C88. lefon each J'8.1n, duat and o\her d.ebria were wlpecl 

eareMl.T t1'0II '11• pea... !he 1811pl•, 1, la belinet. ~ wall np,.. 

NHR\ecl the ff\le ab.adoal content ch\e \o the •dine rd the ·--~ 
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the 1ach" o~ r&1nfall were me&Al'e4. 1n a large gacm&te whioh •• G8JJ,.. 

vated b 1/10 hchea, howwer, tor the caJ.cuJ.ation.a inTOl..Tecl \he ol1r 

tcloct.•l report was una to 4etenlne tJt.e 1aohet 0:f J'B.intall tor tl:tat 

vicin1-\.y. 

lo att1111>t was made to dffi•• •• ae\hoda ot anal.Tai• eince the 

aMhoda 1a practical uaage were co:naiderc adequate tor 'theae detel'Jllna-

Uone. 

to 4etenda• the Nmonia1 a 25() ce .aaple was 41st1lle4, the 41a

tUlate beiq oollenecl 1a ,:> cc port1oaa. !heae pon1oaa were •••a

lerised. aa4 oomp&red with .standaJ"da pr-,..recl troa a sol11.tioa et 811110aiua 

uloride 'l'hlch cent&iaed.. .01 11g ot B ptB' cc. 

. 2 
1').r aitJ'&tea the pb.&01 41sa.lfoaio &014 aethod. was uaed on a 50 cc 

Mllpl-. tbe oalT T8.riatioa trOII the aethod. outllaecl •• the ad.di t1on ~ 

a few dzopa of a 10 pernat aolutioa ot .sod.iua carboJU1te. md• waa a.one 

oa \he aa11m1p'$1cm. that, d:m'1.Dc the proceae of nitroc• ftzation, aoae 

wla\11• -1 uatea (DO:,) were tone4. whS.ch WO\lld be dinipated. bT fl&p

oratioa, · Thia would holA \he nllrates aa the todiua compomad. It waa 

aetu,a.J]7 o)a.,..,._ that \he a1\r&\e -.,., •• greate.r in aaaplea of 

the ... 1'&1atall tilat >.aa4. be• treated 1a thia Jll8mle lh8a tho•• that 

blMt. not b••• 
h. the 44,teraiD&Uon ot the amount rd nitrite llitrogaa the al:tan-

111c acl4. laph'1\TJ.•1n-' .. thod. •• uaeO.. lhe treat.a. eaapl•• were 

1 .Aaerioaa hl,11.c Jl.itk Aaeociation., ltaatblr4 llethod.e of 'later -.:l.J'aia, 
PP• l,-16, 1'17 

2 Ibid, pp. 2}-24 

3 lbi d, P• 22 

'-. 
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C011pared. to a 8'ead.ar4 color 41 ao. 

The XJeldlahl method. 11&8 uaed to detentae tlie orf!IIAlc and n1 trate 

nitrogen. .A. 250 oc sample ot the rabl •ter w&a ff&pOr&ted. to about 5 

ea, treated with 35 oc of a aidu.re of salfurlc add and l&liqlic acid 

8B4 allh'tlfl to eta.ad tor at lea.at thirty llinutea. At the and ot thie 

period. 5 c ot ao<U• W.o l\1ltate wae ad-de4 ill order to reduce the u
b&I•, and the at.nu.re heated fer five lliautea after which it was al

lowecl te cool. lb.en \he ,empe:rature bad l>een au:tficien.tly rednced.., 10 

c o~ "'" - ~SC\ ai:mire we.a addei and the 4S.geaUon aarrled • at 

leaa, ,wo llev• Ulltil th.e eolut:loa became a spa.rkliag }MrtectlT clear 

g._ color. lh.e mixture was then allowed to .cool and. 250 oc ot d1a-

11lle4 water waa added. fo the final aolutioa 6o cc o:£ coaoentrated 

..al waa added. A piece of' nae was placed in the tl.aalt to preTan.\ 

lal11ping. rhe eo1ut1o». wa• cllatilled iu\o 15 ec of l/7 • · ~~· After 

a'bollt 'lwo-tht.rda ot the llcp.id ha4 cllat1llecl oyer into the nceiring 

naa ~ uoess aot4 waa !l81ltral.1sed with 1/14 B kOJI. ·Mee the 

wluae ot the aoid ldm1• the TOllllle ot the base waa the TOluae ot l/f4 

1f acd.4 actr&l.1se4 \y ~• 811R1.0aia .troa tile digested. aample. Sinoe 1 

cc of 1/1._ I ~flllJ. •• a at.troc• ti tr• of 1 11g • the the Yoluae ml

llplle4 'b7 1 waa the quantity oat organic and n1,rate D1\roge11 iJ1 250 

ec of t-he 8811ple. 

Glilqrld•• were 4e\erain-1 accord.iDg t.e ataad.ari. aetlleda. lJ .ean 

.. , N \ake. ill 11\ioatta •iaee the eo-lor change may not be ao pe.J'

eepUltle. It •• fOWld to be 84.'ri.a&ble ftrat to wn a blank on cl1a-
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\111ecl water t .o whioh l oo of pO~H1ua 41chro•t• solution waa adde4 

to tlad how meh ailTer aitrate was neceasar., to prod.nu a 41atUICJD11ah

able eolor change. It•• toun4 ~t .15 oc of the -'iJ03 Nlu11-on _. 

ne",sa17 for thla olrser,er. ln the oal.GUJ.a.tlona this ~lume was ab-

~ 1'roa the total TOluu .Agl03 ,o Gbtaia th, trae -.oluae nec•ff&l"T 

to rea.ct w1 th th• chlorius in the 111111.Pl•• 

the .itate.e5 ar-e precipi·tated. aa ~ Nl.d algb:e4 aa auch. 41.1 

pereat of th• total weight being the aaoaat of IUltate (tAi)• 

the following table• show the result o-r the o-)aenation. 1'\UU111lg 

t"nm IOT•ber 1,35 until Jalwa-q 1, 1937 • !he report• are all caJ..aaJ.a

t-ed &a ag pft?' 11\er and oon.Teried. lo pcmn4• per acre. 

\ 
\. 
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Sample 
No. 

l 

4 

5 

7 
8 

9 
10 
11 
12 
13 

14 
15 

16 
17 
18 
19 
20 
21 

22 
23 

24 

25 
26 
27 

19 

.AMMONI A NITROGEN 

Inches of Rain- mg. N. per Pounds of N per Pounds of N per 
f all per Rai n 1000 ml. Acre per Rain Acre per Mo. 

November and December 1935 
1.00 .272 .0616 
1.21 .320 .08?? 

.15 .220 .00?5 

.60 

.20 
1.00 

.45 
1.30 

3.50 
2.60 
.so 
.85 
.50 

5.10 
1.00 

1.10 
1.00 
4.50 
2. 70 

.90 
2.?0 

5.80 
1.00 

1.90 

• '10 
1.30 
1.00 

January 1936 
.140 

February 1936 
.740 
.400 

April 1936 
.520 
.380 

May 1936 
.180 
.100 
.040 
.060 
.140 

June 1936 
.09,2 

September 1936 
.276 
.260 
.04:0 
.320 
.200 
.040 

October 1936 
.220 
.160 

November 1936 
.080 

December 1936 
.040 
.0-20 
.120 

TABLE III 

.0190 

.03Z5 

.0906 

.0530 

.lll9 

.1428 

.0589 

.0073 

.0116 

.0159 

.1063 

.0054 

.0688 

.0589 

.0408 

.1966 

.0408 

.0245 

.2891 

.0363 

.0344 

.0063 

.0059 

.0272 

.1568 

.0190 

.12.u 

.1649 

.2365 

.1117 

.4296 

:3254 

.0344 

.0394: 
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NITRATE NITROGEN 

Sample Inches of Rain-- mg. N. per Pounds of N per Pounds of N per 
No. fall ier Rain 1000 ml. Acre 2er Rain Aere ier Mo. 

November and December 1935 
l 1.00 .75 .1700 
2 1.21 .75 .2056 
3 .15 .10 .0054 .3190 

January 1936 

• .60 .0-4: .0054 .0054 

February 1936 
5 •• 20 .os .0036 
6 1.00 .J:6 .0363 .0399 

April 1936 
7 .4-5 .30 .0306 
8 1.30 .30 .0884 .1190 

May 1936 
9 3.50 .06 .0476 

10 2.60 .04 .0236 
11 .80 .02 .0036 
12 .85 .J.O .QJ.9~ 
13 .55 .06 .0068 ,,009 

J"une 1936 
14 5.10 s06 .0693 
15 l.eOO •i~ !Q9Q6 sl.599 

September 1936 
16 •• 10 1.20 .2991 
17 1.00 .02 .0045 
is 4.50 .14 .--me-
19 2.70 .04 .0245 
20 .90 .36 .0734 
21 2.70 .14 .0857 .6300 

October 1936 
22 5.80 .oa .1051 
23 J..00 .io .0227 .J:278 

November 1936 
24 1.90 .oo .0000 .0000 

Deoember 1936 
25 .70 .30 .0476 
26 1.30 .10 .0295 
27 1.00 .34 .0770 .lMl. 

TABLE IV 
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NITRITE NITROGEN 

S8m.ple Inches of Rain- mg. N. per Pounds of N per Pounds of N per 
No. tall 12er Rain 1000 ml. Acre :12er Rain Acre ;eer Mo. 

November and December 1935 
1 1.00 .007 .0016 
2 1.21 .007 .0019 
3 .15 .025 .0008 .0043 

January 1936 
4 .60 .017 .0023 . 0023 

February 1936 
5 .20 .075 .0034 
6 1.00 .040 .0091 .0125 

April 1936 
7 45 .002 .0002 
8 1.30 .014 .0041 .004S 

May 1936 
9 3.50 .010 .0079 

10 2160 .RJ:O .0059 
11 .80 .010 .0018 
12 .85 .o;&.Q 10Ql9 
13 150 .007 .0008 .0183 

June 1936 
14 5.10 .004 .0046 
15 1.00 .002 .0005 .0051 

September 1936 
16 1.io .002 .QQ.Q;i 
17 J:.00 .014 .0032 
18 4.50 .010 .0102 
19 2.70 .016 .0098 
20 .90 .002 .0004 
21 2.w .018 .ouo .OS51 

October 1936 
22 5,.80 .002 .0026 
23 1.00 .022 .0050 .0076 

November 1936 
24 l.90 .0!4 .0060 .0060 

December 1936 
25 .70 .007 .0011: 
26 1.30 .034 .0100 
27 1.00 .002 .0005 .0116 

TABLE V 
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TOTAL NITROGEN 

Sample Inches of Rain- mg. N. per Pounds of N per Pounds of N per 
No. fall }'!er Rain 1000 ml. Acre -i2er Rain Acre 12er Mo. 

NoTember and December 1935 
1 1.00 1.03 .2334 
2 1.21 .so .2193 
3 .15 1.00 .0340 .'86'1 

January 1936 
4 .60 .20 .0272 .0272 

February 1936 
5 .20 4.00 118:J:3 
6 1.00 1.60 .3626 .5439 

April 1936 
", .45 4.00 .4079 
8 1.30 2.eo .8248 l.232'1 

May 1936 
9 3.50 .15 .1190 

10 2.60 .15 .0884 
ll .so •• 07 .012? 
12 .85 3.40 .6549 
13 .50 5.60 .6345 1.5095 

June 1936 
14 5.10 .16 .1849 
!5 1.00 .43 .0974 .2823 

September 1936 
16 1.10 1.48 .3689 
l? 1.00 1.00 .2266 
18 4.50 3.00 3.0591 
19 2.70 .38 .2325 
20 .90 .56 .U42 
21 2.70 .20 .1224 4.1237 

October 1936 
22 5.80 .30 .3943 
23 1.00 .28 .0634 • 457'1 

November 1936 
24 1.90 .09 .0387 .0387 

December 1936 
25 .?O a.54 .4029 
26 1.30 • '10 .2062 
2? 1.00 .46 .1042 .?133 

TABLE VI 
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CHLORILE 

Pounds or Cl. Pounds of' Cl. 
Sample Inches of Rain- mg. Cl. per per Acre per per Acre per 

No. i'all 2er Rein 1000 ml. Rain Mo . 

November nnd December 1935 
l 1.00 1 5QO 1l.l3S 
2 1.21 .ooo .0000 
3 .15 2.028 .0689 .1022 

.ra.nuary 1936 
4 .60 .608 .0827 .0827 

February 1936 
5 .20 . 508 .0230 
6 1.00 l.016 . 2302 .f532 

April 1936 
7 .45 5 . 560 . 5670 
8 1.30 2.600 .7659 }:.3329 

May 1936 
9 3.50 2.600 2.0621 

10 2. 60 3~000 1.7675 
11.:. .eo l.520 . 2765 
12 .85 l.520 .2928 
15 . 50 2.000 .2266 4.6245 

June 1936 
14 5.10 l.520 1.7566 
15 1.00 3.500 .7931 2.5497 

September 1936 
16 1.10 3.540 .8824 
17 1.00 ,.oso .9200 
18 4.50 l.014 ;t.0340 
19 2.70 1.520 .9300 
20 .90 1.014 . 2068 
21 2.70 .507 .:uo2 .f..2834 

October 1936 
22 5. 80 1.520 l.99?7 
23 1.00 .507 .J:149 2.1126 

November 1936 
24 l.90 .50'7 . 2185 . 2183 

December 1936 
25 . 70 2.540 .4029 
26 1.30 .507 .1494 
27 ls~O 4!060 .9200 •• 47~ 

TABLE VII 



SULPHATE 

Pounds of S04 Pounds of S04 
Sample Inches of Rain- :mg. SO 4 per per Acre per per Acre per 

No. fall ier Rain 1000 ml. Re.in Mo. 

Novem'ber and December 1935 
l 1.00 6.8400 l.5499 
2 i!2Ji ;L.2540 15363 
3 .15 5.8198 11:978 2.0860 

.Tanuary 1936 
4 160 Z177J. 7 .5128 !51.28 

February 1936 
5 .20 4.0073 ·1816 
6 J:.00 3.1670 .7164 .8980 

April 1936 
7 .45 1.030! .1050 
8 1.30 S.587}: Ji.0567 1.1617 

Jlay 1936 
9 3.50 5.1830 4.1106 

10 2.60 4.1550 2.4480 
ll .80 3.7840 .6860 
12 .e5 'l.2627 1.399'7 
Ji5 .50 15·.9468 l.8068 8.6443 

June 1936 
14 5.10 2.8359 3.27'73 
15 1.00 7.6109 l.7246 5.0019 

September 1936 
16 1.10 7.1306 1.7774 
17 1.00 u. 7133 2.6542 
18 4.50 5.1830 5.2851 
l.9 2.70 2.0961 1.2824 
20 .90 1.9728 .4023 
21 2.70 3.0824 1.8859 13.2873 

October 1936 
22 5.80 4.1355 5.4352 
23 1.00 16.lll2 3.6508 8.0860 

November 1936 
24 1.90 2."249 1.0440 l.0440 

December 1936 
25 • 70 2.7.1671 4.3092 
26 1.30 19.7691 5.8236 
27 ;1..00 S416642 7.8549 17.9877 

TABLE VIII 



THE TOTAL QUANTITY OF SU.Bel'ANCES 
WASHED FROM THE AIR BY RAIN 

November 1935 to 
Janua!':l 1957 

Pounds of NHzN 
per Acre 1.6418 

Pounds of NO# 
per Aare 1.7160 

Pounds of NO~ 
per Acre .1074 

Pounds of Total 
N per Acre 9.4157 

Pounds of Cl 
per Acre 17.1118 

Pounds of so4 
p.er Aare 58. 7097 

January 1936 to 
Januar: 1937 

1.4:850 

1.33'10 

.1031 

8.9290 

16.9296 

56.6237 



COIQLUSIQIS 

1. lroa the f'orego1ag tabl• cme-, .tel,' coaelude that the pre

olp1tat1oa ~ &111Donical aitngen ia greater during \he .-i,nag IIDBtlla al

ter wbi oh 1 t dropped la "83.ue uatll tu earl.7 tall whea l t -«&ta hcrea• 

•• In ea.rl.7 wlllt.er the aaouat of a.ma 4ecreaae4. J.a will 'be ao

t1oe4 aaaple D\'lllber fl•• abon a ra,ur h1gll Ullloai.a •n'-'• •• :rata

ta:11, fro• which that um.pl••• oolleote4 •• -.er, -.u, 1a f'act it 

took aeveral cla7e- to a.ecnumlate eough water Ga whtdl \o ran th.e anaJ.

yala. !he paniol•• o'l water wer. w.spmded 1n the atmoaphee aa fog 

tor a greater part of the ti••• Yhat thla would. ahow a eoaaidera'ble 

larger qunUt,, ot amonia wou.ld be u:peeted since lathate oontact be

tw•• \he ca• a.ad. water •• aanred. Aga1a in April we fta4. a large 

qua.ntltT ot aanoata. !h.11 rain follcnred a d.uat akra. !he reRJ.ts 

WOtlld. ••• to 1nclioate a poaitiTe relaUoaahip betwec the du.at alo!'lla 

aacl. the qu.anU ty ot &J11Daia pr.o1p1 ta.ted. leptelll>er funlahecl a rather 

high a.mom.a p.rec1p1tat1QD. with the c:reater &Terage per atom thlln b. 

any- month ot the Te&re '11• t wo mntha pnced.ing had 'h•• Tery hot 81ld. 

UT with only a bare trace of rain.tall. !he rain, 1n &l.l proba'b111'1', 

8111})17 waahecl fro• \he au aa &o<J111mlatec1 qu.aa\ity of aamoaia. It ma7 

'be h.rther obaened that the greater quAJ&Ut7, expresaect h parts per 

111Uioa, 1• oo1Jl.c1den.t wi\h the l••••r raintau. 

2. ftat the n1 vat• a1 trogen preclpl ta.\1oa be increaae4 wh• the 

ate>ra 1• a.ccoapaaiecl 'b7 electnoal d1s\urbaaoea 1a \o be e.xpecte4 'be.

cauae ot the n-.uon. ot nitrogea. !able 1Y ab.ow• that ae we proe&ecl 

from wiater to the spring IIOlltha there is a decided in.crease in the a-

IIOIUl1: ~ Ill tnte n1 trogea. !he largest quan\1 ty waa precipitated. iJl 

a.,teaber. loat of theae rain.a nre aocompa.niecl b7 ra\her anere Ugh.I,. 



ning. !he iaor••• ia preolpltaUon of nitrate nltnge 1• oo1ac1d.a11t 

with tbe elec\rica:t. cUa\uJ'baac••• 

3. tlt.e Jdvtle ooal•t 1• rather aall. the re.its -eho• \bat 

the 8.IIOUllt of m.tn,e JIJ.vogea i• net JHtroep'1b11 attec\ed l>y tbe aat 

atona. Lighbing woul.4 ... to 1acre&N the \otal p:reoip1 '4'1• aa 

ahoa by the total qua.tt..t1' waah.a. ou.t during Uie JIOll.tka of 1&7 llllCl 

lept•ber which u:hlb1\e4: an ex'\aaiye electrical diaplay. Jlown:er, 

the quan.ti\7 aeeu, in tile oaM of Y•k'ua1"7, to be 90aftbat d.-,pelld.-eo, 

upon the t-aperaw.re. kptqher •• \he l>realdJlg ot a loag 4"o.th ao

eQJ1p8111e4 lq' .a high temperat;u;re raage. 

~ Jo attapt ia macie to account tor the preclpitaUon. ot orgaa.. 

le :altrog• other thazt. it -.at bet~ organic •tt.er carried la\o tu 
a-..9hen by the whL 

J• fll• o'b.l.oride oontent ia greater 4uring the spring aad. 9Ulllllel" 

month.a thaa at 8D7 other tiae ot the yea-,. llany ot our atonaa which 

an a high chloride ooAt.en.t arri•• troa the northwest and nat. &e 

aaaple-a mmlt«r an• and. eight ah•• a hip oblor14• ooat.•t tollowinc 

the d:aat atom in 4pr11. !his fact ..-14 indicate that a rather lar .. 

qu.nti t7 o.t chloride waa 'blown 1n by ,m duet. 

,. ~e :preolpita.ticm ot aul..tatea is l&rger in 'the oeoler acatb.a. 

!he larger aanata are ooiaciden\ wi\h the taereaM in the quaa,1v tt1· 

tu.el 1N.rae4. the J)Z'eoipi.tatioa of w1tur 1• tepmd•t to NH ed•i 

,ipoa the operatioa et the CH11en.t pleat &a aho• lry \he t'igo.ree tor the 

aoa'1l• of December 1935, at which till• the plaat was aot in open.Ua, 

aa4. J)ecem'ber of 1936 when i, we.a going at Ml pr0Ql1Cli0-n. !he ael

\er• ot the JaUoa&l "1&-c ~ pnbabl7 add. aome sul.tate• a1aoe tu 
ml.fate content 1acreaa• whe the wind 1• froa the sou.th or t10a.\hwee\, 



ho'lt'ffer, the increase me w the wi.ad froa the aorthea.at, which comea 

fraa the»...,. Portland.._, Oompaai-, la alao appareat:. !here baa al

• beta. ea 1acreaee ln the qu.aat1t7 et eoal that 1a beinc used ~or hoa 

heating p,.J"poaea. 
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