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\\ h-L!._G;lrrlr.S 1'0 3E_ ~IVEN i:JY Ol\ . SUJAN, 

J"Jl.\lllry 21. BYOlution of Phylua !-!:olluoc'"t . 

Jo.n~'!ry .;1 Evolution of 'I-rilob1tes '\WI ilr"chiopods . 

ll'cbru'U')' 7 Cvolutioo of VErtebr~tcs . 

f'._f'~T!~l')' _11!. Er-.rly Pnleozoic Histocy. 

Fo_b1:_1l''\I")' 21 i.nto P<>loozoic History. 

Fo~b!\:!"I'Y 28. Mcsozoil" History , 111; 
I I 

Mr.rah_§_ Ccnozoiq History . Ii 

"!_n_ro_h _ _lj Ploiatooaoo Historr, II 
This concludes thr scril'S of leci".urr:i by Dr . Slorm, 

Ar_r~_l_ 17 

Apri! _24 

Minnc:sota•s Enere;y Resourcos . 
cy Dr . John R, "'l,orolwrt. Cli1r1hio~1et 11t t.hr> t!niv•,rsit.y, 

I' 
1 I 

c~10.,.ieril Sc.tting of T,,.e...,dU, \Aco:oonp,.niad by color'.:':I 10tior. 1 I 
pictl!l',.:S ) • by J .. , 'Jon ... B rr. '"r-Jh-; o~ S~h()()l of :1n,s, 

A rcip<>l'lt lecture r1n "i::n.rthqu'1.ktos" "'tv<:1n sr,vornl yc'"trs r1er> 
by 'Jr . l:l"'rolrl M. 1-!.oon.,y, or S"ho"l ¢f Mir c . 

s,·nrch for Jl"l".tlun in '•7onin.q: "r.1 Utrh, 
by Dr , Joh."l W. Grune·, of tht lk>"r~!'IO:it. of ~e')l.Or.f 1~ . d' J.'. . 
This will be ~. ljisc1;Ssion ~: ec-Mi: :tion with Dr, ~:i.:.nr:rs 

work for the Ato.'Uc Encrr.1 CJrrdssion . 

Tht F ... ctors ~Ih:lch ~!,.,v.; rr'..t1.U{'1Cr,;.'I tho l.oc...Hon of I~1U11tr; in t 

Wr:a~~r:u~i:·w . Ucbb of th• D'lp"rt.:icnt of 'Jno('rnphy 'J . o!" H. 1 Ii 

1, Annt:"J Gcologien.l Socioty :hnqud , 
Or . lk.rbert E, Wright of tht Dcp'\rtl'!ont. of Goolor:y 11111 
give rui illustr.'\tc,d t>'\lk on Uu:. !frflr E~et with·01'lphru:is 
on tho f.rchwloyicl'l fw ',uro.;a l)f th~t r. ~Ion , 

l 



T./0 '.IT:""'K "'!'"LT) TRIP Y"Yl 195£. ----
The tvo veek field trip for 1956 is schrdule1 to b4 ein on S!'l.ti.:rdry, 

July 14 ,...nd return to Minnrnpolis on Sund<1y July 29. The trip will include 
,.a overnight et.ope: 

Kadokn S . D. 
Mobridge S, D, 
ilozerP.n !lent. 
H!ssoul£> Mont, 
Spoknne 1.fosh. 
Uest Glr.cier I.font. 
Cou.r D' A..lcne ld<>.bo 

G!Uotte Wyo . 
Dutto Mont . 
Lewiston Mont , 
T:phr1itfl \.lri.ah. 
Howtt Mnier 11~sh. 
llrowninfl' lont • 
Glendive !font. 

Hi.Rhl!r>:hts of the trip will be ri trip into n copper r..lnc, copper refinc.z:-

11 
olectrolyt.tc copper refiner , s'lwnill, Gi·r.nd r.oul~e 01\f\, ~!ouni Rr~nic.r , Gl,,chr 
Pork, in nddit.ion to the P,enerRl geoloc;y of the route pA:lScd ovu , 

J i 46th ~~~~r~~~~o~~n~~~P!~~s t6~P;~~. b;;~~: .. w~~o:;~c~~~!.s c:r~o~~ ~~~; by naj 1. 

A neetinro: of the prospective f'!eld trip Jeri.~ern "'"!I l:!el<t on JMunry 
20th 'Uld ll tentntivi:i schedule of fie~1 trip.'!. w'>S ,Jr"wn Up, Then• 18 every 
indication thr.t :.his will be one of the ~st in•.ereat1ng field tr!p s~- '!C".n .. 
in the bht.ory of our Society. The first f!el.i Lrlp 1ntl' 1~ tentn,1 ,_.6::.• 

I :ie't for 1 !~y 6th. 

·I 
The AceriC'l..'I FedeMttio~ ~f Miner'\logic~l Societies will neet in 

St . P11.ul and ~nne~po:is for their nn:ic.'l.l. cor.vention t.h.1.o s~r. Tue 
d"\tes nre ,1uly 12 throuph 15tb. The lU:Nest Federritfon nn:l the ·11rmesotn 
Miner".l Club t'.re hosts. The ceetir.gs n.nfi exh!bit:J will be f't the 
Minneeotl\ St,.te F'\ir F""rounds. 

~H::. m:.ui . .oc1c;i1 sccP·:1:_Y . nt~ .!.:.. ,OT 1 

Bruninrr, Geo . J. CU 4032 l..'.'.3~ Penn ,\vu. N., 
Ch.yton, Mr. Ft. Mr!l. Terr.ple (&family) lY /,-)305 2~0<) l·.rt.c:•:rton St, 
Joi'.nson, Mrs. Evelyn (& thom-;.s) VJ .. -un 1971, .-'Ln \vt, 
Luc<· / D'ln F. KF 3~1.l 1?21 ~, ·"l'!SO:i 

Osborn, Joir, & •lrs. Robt {& f'!..'lli.l.v) .JU 1..~171, S'·Sf N. . ··m 
Q:.t.illlby, .roy P.:. 1-12~ ;1.? Fri ~ • 
R'l'Jei'., Jol-.n Bri..1cc- ~V. f. . .... ",F. 
iovainu1, i;ll"l, ittf , _,, "ex 71) 
:;hot.':nkc r, I .llr;:t i.o'J i;..i 9571 4 "111 2mi \: • 
5<;,ulr1.~, .. c.no_n.h (1-':fa~; 'i:. 270~ :·<. ~·nr, 
n'olll.liii;•:r, ,Ir·.-::.n 4• "-2JL.~ 1~ t' "1\:t VL 

Mpls, 
St. P 9 
'31. P 6 
Mpls, 
i'lpls. 
.:.nok". 

·~pls. 14 
F:;c .lsio::-

:pls, 
:.nr-k'l . 
Jt. F 2 



A.~ om; t.r.!'71':R 
to 

THE ;'EIBERS O"' nr- c:::m. .. J<HCAL SOCim· OF Mill?l"'SOTA - - -

' fro!:! the 11..rticles of incorpor,..tion, is to pro:Xlt.:O intcr(lst in 
tho study of Geology ror its cultur'\l v'lluc, Th1t pror:r"' or 
the ~cicty consists of P.. series of lectur0a {l'ivl!n ~V 

{' ·~ frou October through April .'\r.'1 fiold trips tluring th3 

I ~I The purpose or the Gcologic~..l Society of :11nnosotro, to quote 

I { ·. Ul'ITl~.2 wh.1.ch trips are the l('bort\tory pnrt of the eoureo, At!' 

\~a i~~~~(~~d D~e~!;;:ft~~:!d 6 r~~~~:d~~~o~~e f~~~s~~ ~:nbErS. 

Ii 
I 

\ 
\ 

For n locturc pro~r"':1 during th!O" pnst yonrs tho Socic ty h1111 
drmm he11vily on the nenbers of th1 GPology Dopartmrnt of 
Goolopy 11t the University. Lecturc:i p:ivten by Allnbors of tho 
Ceolor.Y Dcp'lrtnent ara tmtur"11Jy profcs:iion~.1 in scopa nnd 
delivery .oi.nd, of course, oake the best prop:n . ., thnt onn br' ) 
obtrdned . The st:'!ff nenbers of the Dep:!rtncnt o!' G.aolof!Y hi..ve 
B full schedule of "Work at school besidc)s their intoruts rnd " 
work. The Society cnnnot ol'WflYS de.pcm':! rm sccurinp. ::such rro
ressiont\l. help for all its propr'l!1s becnuae thc.rtt 1a o. land 
linit th'\t the stnff cnn take on rnd then the Socioty nust ro 
t11rther /\field to Oll.ke up its prof"l"'lrul. 

Ono sou.rec of lecturers I.Ul.St be fro~ the no".lbers therlaelvoa. 

I J !~~s~11~=o8h~:S~~~~:e:b~~ p~rns fo~t~: !~~ ~~~ 

\ 

tnko port in th•_prog~•'it!'v~co'r of the <d- ~ 
'UcationaI prof?"'Jl Offered to nttlbcrs shoul.1 be nn.~ot.t.'<1 in 

\ 

the NlOWlt or infaITlfltion the~' derive fro:i. lecture• nnd fidd 
trips. niore 'Ire t"Wo :rensone for nttcnding lley 07:p0sition of 
science or nrt; one is to be entert-dner! 11n'1 thti other. to lenrn 
sonethiJ18 . Thosi; 'Who hllvc tr".V{)lod rmtl obsorvud P.col°'ic 
structurt.:s nbout the countr;r (or ".tly P"-rt of tho wrld for 

\

thnt r.mttcr) ruld hrve, pe.rh."PS 1 tnhn picturt.:a thnt can be 
projecto-1 on t\ screen, C'\ll nd<l conaidcr'\bly to tho possibilities 
of progrM n1Jtcrbl. Those who nre inWrcstod 1n field trips 
ond wish to help ".S leaders C"ln obtnin 1nr0l"'\r.tion rmri direction 
to eourocs of infornntion by monbers who hnvo condu~·tod fiold 
trip!! in the por;t_. _ 

Wo onnnot nl"W~y!l dcp(md on cnouph profcssionnl help for n con. 
plate pro11:r"r. -md -:ua~. begin to drn'W for progrr!'\ r..~tcritll fron 
th•. n(nborship, Anyone 'llho hns som> n'ltr.rinl usc:ful in tho 
lecture aeries or on fid_, trips, ple"St' give yo11r ncnc, nd.ilrcss 
n.nd telophonC> mnbor to rny m:oi·.be~ of !.hl r'Jo'"<rd or Diricctors, 
whoso nnnes are list;,d on the firl"t P'lltC o!' thl11 bulletin. You 
Mn '\lso be nseurorl of hdp by older ncnbor::i of t.hl. Soch ty . 

GEOLOGIC.U. SOCir"''''' oi;o llilllJJ:'SOTA . 



I 
TI~ 

by Edw'U"d H .!ltiri':lc_~l 1 M. I) • • I In "11 •cknt.itic invootigntion•, ono. ,no:.r olunl"' ,,.;, up uhioh d•ti"' 
tIDl\lyais. Th'\t fr.ct.or is tiF.6 . Wb.<1.t is ti."JC? \il'h11t ls Ho cdrq:>osition, 1f it 
h"a co:ipo~ition? What is its '10tion or spec'1 1 if it h-'1.8 notion or apced? \lhcrc· 

II is it? Whlt.J;i.>:r dooa _it go Md Wence docs it C()r"I{.? C'!.n it ch,.npc tc:'lpo or dir-
ection? '.fhoac ,.nd other questions nbout ti.no eluie aclcntific Mawr. 

Mt1n 1 tho •cientiat, in bis. inMtinble urge to f'l.thoo lif,. 1 s nystuics, h!'.S 
constMtly soi.Wht to_re1u.ce the unive-rso to 1t9 eler.cntl\ls, Ho trie:s to discover 

lnnd exp1".1n-. tb.o .n11..ture of.the forces ebo11t hln. He- seeks "1'tor truth; r.nd truth, , 
1 t~ hir1, la <m understn.ndin& of the Mturlll nrul univorenl lnvG. Ho studios th<; 
~ubst.,ncQ of the.universe nnd tries to reduce it to its ainplcst tcm!l 'llli to. 

11 i"K"BUrCJ .:t.hQ: qunlitios .. th11t -give er.ch its individu~ity. Ho nuat know the forces J 

tm;,· cre.'lto llJ1d 'Who.t .force aota upon or 'Within nll things. To do this, acionco 

11 ~~~~~r/';~e~~~!~ ~~~i~~r~i~~i~~t~~~~t~~~c;~~~~n~~ ~~~nf~~,.-~~~~i~ir~ndJ : I 
1 :1~:1s lon11nod,nnd to ,chl'lrt the .qoursc to knowlego not yet loru·ned. In al'l'of the I 

I ;Jeient~st' a it1VOS.ti,lj'o,tion, either in tho lnborntory or j n his nnthennticnl · 1
1 -lnlibor'ltio.n.e, all thin.gs nre ·ncccpUid ns "Objectively rot'll - h(l.vin~ c:dstcnco 

l?ntsirlo hii-wclf • . Ha becow:es nwAro c.f th.eoo thinps thro'Jflh pcrcf}p.tivo son~tions 11 
r"'nn 'Without. Thia is true of overyth~ Qut tin.i:o. :·hn h11s no scnso orp'Ul to 

'f 1£:1 ti11';.' He olllf kno'Ws it exists by son!:' inner- ''Mnronenc , lie c'l.nnot prove its 
:~stoncl bu.t hia co11sciousn£:sa !lelkes hii:i cort,,.inr !:.tid o\Jr ecictntist insists 

t· ere.fl)~ it !1ust exist. Hot. on)y ts he c(.'rt'l.in of its "bt.inp, but "11 his ref'.son 
give..& i.t not.ion 'llld rUn.ction - not in sp'lce to be .sur'v but in tinu, Hore wo 
cone t.o our first p1':ct.:linrity of ti!:c, thnt it 'lOVes vit?rln itself with "PP'lrenn" 
no ro;;fcrerice to f'.ny othc.r fr'lne of obser;v11tion , This r1uch \Jc &Cf;n to pot. fron 
sone inner nvcl~t-ions. 

Wt\Y crm \JI.; not invcstig'lt& ti"le obJeptivcly? W"c Cf'\1l ac;c; 1U1d feel ft stone; 
'We cr:Il wdrh it j,r."' bnlmcc_r vc c.~n dete:r-.:ine Hs tl.'l..'U; \Jo cnn 'lll~yzo its 
.ct: llcl'\l cooponcnts. Ile C'lll dcttr;TI.nc; vht're it lips or its rol,..tivo podtion in 
sr:~c. ~£: 0'111 thIT"W it . .-tnd·:;cnsure.its velocity, ita dinction, its '!Cclcrntion 
,..r.d decokr".t.ion, ".ncl cvcn ~xpla.in its gr~vij;ntionnl fdl to e!\l'th, If it were 
MC!L of iron \IQ C.".n crilcul'lt£:·\he t-lectricity Jicncr".t..d·as it p'\.<iil<id throUl<h the 
1?•1rlh1s t:r.~n.ct.ic fi,£cld for"'" kl"'~v th".t tho r:tcn iron possuscA proptrti<:s of 
.,,.gn£ctiim ,..c<l. vo h!'lVI' le~rnc;d ~--my of tho.. l;i.'Wll thnt ~ovorn this force . 

Wh'1.tcwor course the investigation of our stono tro.};oo, tho f11ctor. of tioo 
nust bo " rnrt of our c:tlculntionsi the tine its· ccyflt~a m:edod to be fomoo 
ur.1cr " set.. of c.:rcwut~nccs; the ti'"l~ of it£ flight wh(ln throvn; the tine of 
its fn.11, .\nd" t.hi.s tin~ we. Clltlnot. pcrce:l.vc '.Uld· c'\n but crudely ;1cnaurc . . 

Our l.'lrieunSe is .Cull er :r:-Oforc;ncc to:tinc, "Tino ·lMp:o. 11 "Tin-0 flies 11 

"Tino stpnds.still It "TiM9 p11sscs . 11 These· nrc but n fow. Whnro tlo 'WO got' 
thuao pi;ciulinr notion11 of tine? Tho. sciontht c"n oxcrt nn forco to net. on tme, 
no chu:tistry to lilnlyzo or ir,rolithpsizo it , Tho l"w.!I of :phySics rlo nOt nffoof. it; 
it is not eh"llP'Orl.b:-'. hen,t OJ;' :ilower'I by ~old. It hns no r1~11a "'.lld bertrs no rW.n.tlon.:. 
ship to qu"ntitf .or _uni to. M"g!letisr:. nnd r"di'l.tion -16 ·not 'l.f!'nct H. No p}\ysicist 
h"S dnfed .\o propound n W"VO ar :icch.,.nic~ theory or notion to it. Alt w cnn 
SI\)' ,is tha.t. t.iqe i~, 1-s .£ntirr' "Di in~.ivisiblt. "Dd ·nu~t. be frcn tha bc,17inning to ni.d. 

Tir..a is. 4Sed /IS 'l. nt·'l.s•n;.u·i.n.n~ pl11ccs "Ind undc_r.n".ny <"onditlons. Dut how 
cnn \JI.I ntJ'.\BUN t,iJ:K? Glocka • ...re-.bu1; c!"Udc nc".5UI"C:'\Ohts of th.- Sp&cd ot the oo.rth 1 s 
r-otction l\nd o.olando.r.D but. erudc-:"1€asur~rnts- 0£ t'hc. sPo&r:I in our orbit >\~und the 
sun. TI.ose nrc <lo 1,:.Stii'lt\.on of ~i"'le fro:1.ept1c1 ro.nl dbtroncc fl'Ctoro;, Is tine 
th\,;n B CO<-ff'icic.ri~: o'" ;;otior. .,nd di~tr.nco? l·:Otion "111 oiiat'lncc fU'') relRtivo 
hot.ors h'lvinlJ reci.lity only inn eiVE:n plnno of !'l;Jf• rcnc1. Tir-.c aeons nbsolute. 
In our present kno'Wlt>E!'.£; 1 it is to the spt:od of lip-ht th'\t vu nscribc: rm absolute 
v.Uul. Ia tha spued of 11;-ht then the :":e'l.Sun:. of 1;in1.11 A.("flfr1 T"ldi0'1.ctivo 
substroncee disintc~Mtc nt. 'l fried -r".te "nlbeit thi:lt t.hi~ d1~1nttrr...tion is by n 
aeries of ji;:rks r!l.tber thrui 'l. s:?Ooth even process, Tho mt.:? of br,.-r.k-down is 
f1x1.1d "'nd •:onstf.nt. It is eff€ctcd neithc-r by peysic~ or chUT"'1c'll considcrnt1on. 



1 Til:te alone is t.ho o.el).llure of this brc".k.-dovn r.o\tc , '~y we net u~c the brenk-
1 ldovn ns I). ncesurq oC tim? In··Sot!~ fidd& of acittntifio_inv~Stig".tion,·w~ do 

just thr.t; as tht: r:cvforn goolo~st dcxs in 'lCl\Surinf" the 0€0 o!' ccrt.,in _roqks . 
iF.vc!'I in _this lr.st si;ntenca we ir::<-troduced tmothor concept. Is ngo o qu::UH1 of tine? 

11 We- h~yc spont aG,c tine now discussinf!" tho rtir.surtr'!Cnt of n fri.ctor known ":B \ 

tice; ~t have we co"'le nny n~o.rer to an undcrstnndir.r, of wh~t it ic? ~r 

1
1consiciousnose tell3 U!\ th:"tt ti-m ~sscs or !lOVcs, but even nort th'Ul throt, it 
~ h".8 11 fixed direction , Yestcrdcy _cane bcfon t'ld~r r.nr:l tor.Arrow "'lust follow, 

l
,It is inconcoivribk that thu re\·c:rsc en.It be true , Scicnt .. ific O'\loulrttions, ho;1-
1ovor, do not p,lvo to tiec -n fixed diroction,.l floi,r , All th" eq\11\tio:is concluck 

I ~l~~~~/~o;~~~ ~~o~i;~~ ~10::~n ~~~~it 0~~c~~t~o~\::~:W=t~~~f! ~~~~1! 'we 
ITL"ll.Y C/lllnot docido whtithcr its novencnt Cl\nnot /\lM exist in two, throo or 

I 
I
OVlln ton dinonsiono. 

All ronson qbjects to ~my bsclrunrd flov of tino, Tho eciontist, vbo is 
j USU"llly a. rcnoonnblc <Cronture, hos injected tho tino !lyl'lbol (-1) - tho squnro 
I root of ninus one - into nll his equntiono to give tbc n conotrnt forwn:rd di:r-

l~~i!~~Cllt~; ~~~o:~!~~c~~' t~0~i;1~!~!~~ · s~~~~i=~~i~~~P, t~~~1~~;~J11 ~:r:ibJt<. 
1:hwc nlso found o.n un.ccrtnin rlirection in t,iri£, offonsivo_. ·They arbitr"rily gi\"e 

1 .i.f. positive diroction . Albert Einst£lin, in the c.volution of hill Tboory of 
.Whtivity usos tb(. as n fourth dir"..en81ClJl . If ti:'k. ill thua I\ di"\On.sion, then it 

I <'"n h'lVQ no direction o!' T'!Otion , PlMck sho\wd ae·ooo of the- conclusions of his 

1! ~~:~~~n ~0[~ t~=t ~~~~~ tl~:C~~~~t~~i;~~ r~ =~~~~: ~~t0~~;· pc~p~n 
of ti.rm is f'lul ty, 

\.le do not see th.:i contincltt in ti'.1€. We; sec rntht..r llS n scri<:s of jo:.rk.-. 
ila sec lik<' n r.-.otion picture-c'l.llet'"I - pick.inf" up a S(;ritJS of inBtantancous r.ow:<:. 
'.It-do not SM th< P"llt or !'utur~ . lie C".!l'l!'Ct'so:-:c idC'! or w!v1t visio~ in tin 
would bt· like r~ viewi.nc tho· stroP..ks over ii. photoi:rnphic pl11tn CXJ'03E>d for 1 
lon:: period in. vi.:w of n noving object, Such e. pictlll'-J, t".k(n Flt nif:'"ht, of the 
h~-n~l!,...hta 9f :i.ovine cars c.ppe~ as n pnttcrn of white B\lirling strc,,.kB, Thus, 
if w •. could view so."li!ont.. in ti!Je 1s fullness, th11t person W"1'Uld llP!'l<''l.J' '1.S 1 lonp 
undulFltinv, wom, sor1ll nt the birth end, sw•.Uinr throurh nn.turity r-n-l shrinki~"' 
CW'l)' in rfo11th . 

Mnn dOl;lS not possess such a vision but ho C'\11 r.r11sp such r>.n idc11, In th 
eturl)'. of our univori:io 1 an (lli inClu.sivo conct".·pt f'l1U1t be hypotMc'l.ted. Such"· 
visiol) nu11t be ownod by wM.tcve-r God thct<; ·be, f!S part of his powtr11. I would 
not 9t.110 y:irosun!'ti•c as-to d,t1!ine.or liPdt t.hoso·pow'lrs, I wouB not. d~ro to 
Unit -Hi!:! t~ ny villiOn or ey i.••mga . In corltonPlntton 'Of thu w11vorso, it is 
cvidi.;nt. th":t it is st.ill in the rmkinf" . D'lr~· we _rulog11tt thnt Power to dotngo 
Q.v,.11.n ir\p,licntion thnt Ho finished His work nri.rl purpose, nnd now sits bl"\ck 1 
dr.owsily contonplntini-:. Ulis thing nlrc.ady vrought. On tho oontrri.ry 1 we nust 
tUIS\J!"lt· _ thr·t God is still busily cngn:r,ed· in the conplotion of His oxptrinonb, 

In the f1nnl 1mnl.ysi:s1 tine, to us, is the chr>.ngt in tho rollltionships of 
thc·v'll'io\¥1 conPoncn~ or tha univcrso in rd'1.t.ion t.o C1\Ch oth.:·r. Th.::y ".re. over 
being 1ort tho:rour-hly nixc-d , r.oving to wh'lt the physicist r."118 Entrophy. 
WhQ'I "111 t'hci p'lrts sh11ll be so thoroughly nixed 1 thn.t "?lY furth1:r ni~ cim 
no lonr.:;.r ch"nP.l- thdr rclntionsh:tp, ti.'lc vill co.'\Sc nnd tht (.;xper1...::nt be 
c:onp~tti..d, or pc.rh'lps tmv~ uone· to fill circl~, to be st,.,.rud "ncv, 

\epr'.tnted' fr.an 11 1950 .issue cf TIJE MINNL~-' -dXilST 
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Honorary- Curator o..£_ Geol()f'.'.'' !lilwaukee Public Hu5tum 

'~hen ve really understand soils; lel\I"?l ha"' they oriyinated; kno\l' +..heir co::;
posltion; reali:i:e 1o1hat the!• mean to humanity and that All Mank!nrl e.s \:ell 11.s 
all other nrtabrate creatures came from them and ldll roturn to them lo'hen t.heir 
life cycle ill completed; all of us ldll become true conservat.ionillta , \.then we, 
11peak of soil we do not usually associate it with rock , but neverthelei;s, all 
i{"mious, serlirnentazy, an-l netar:iorphic rocks are the be11inning of soils . It i!! 
by the rlisintegrntion of the parent rock into elnj' th11t a oil is fome1 . llo,,,·
ever, there m11st be a physic~ break <'!own enrl chemical changes must tRke plnce 
b<:fore this cnn happen . 

Continents were motle vht>n vast areas of lanrl emerged from the see. brinl'inR to 
liffht the sedimentation of millionfl of yenrs, nni! mountain rengee thrust their 
lofty peaks high into the air in ma.iestic rrrmdure , 1.fe ('!pank of the eternal 
hllls or t.he ebiAinr>: plains, not c11rin'7 or beinr: 11mornnt of t'le fact th11t 
'U'tUre' 5 destructive forces starterl their work es soon s·1 the ecier;tence appear
ed above water, 

A rocks ability to ebsorb the suns 'le11t an·i exp11nrl rlurinR the rlay and to contract 
in the nieht11 coB opens the -ioor "'or its nestruC'tion . Thie expansion and con
traction caused s:ial~ cracYs to epreilr ...,hich held the moieture fron rlew sn-l rah: 
Ae11!5•.ed ty the ero1Jth o!" coss and liche:is an exfoliation or P'8lint? off of t.he 
surface heg'ln, 'hen frost ca.'l:e, free a•n.,. t!le crc\l'ice hel·! wnter into ice 
there1°'1• r'leepeni!ll:'" end \rlde1:illf the er~k 1:ly its tr<?meridou! prersure, erosion 
rP1>lly i:tarted . The continue-:! proce~s of hent im4 colrl, .!'rcezirw M'I th!ivinl"., 
• e~arated r,reat chunks fro"' the parent roclr which f1•ll down t.hc 11.ountain slope
att tA.lus . The B>U:le destructive forces eont1nue·1 t!lcir work on the talus piles. 
Th~ rP\lns wfU'lhed the fine particles onto t.l\e plotlnl'I or they wcr. carried farther 
ft•o1e.y b~1 win<t or stream ncticn. Tre<:!s ,..lso assbte.~ tht:se erosive forces by 
thruatir.o: their Toots deeply in':.o the rock crcvicc:s. Th& root gro\l'th pressure 
beiM gr~'1.t eno·~h t<:i assist in bre'lldnp off ro"k fr11gr:ients. Soil of this 
char<>c1.1:r i6 knmm as rock rot. 

When climatic chnnv.es bect'!.me so prono11nced thnt the col·• 11nd snow of winter 
exCef!rled the wnrnith 11nrl re.in of stunner . ;!'le ("re11t. ice s'leet lh!\t covei·pd I\ 

goorlly portion of the North A.n:eric»n Contimmt cAme into beini·, In its -south
ward movoment, 1t tore lo<"se fro~ the pArl•nt. rock unt.olrl ·iillions o." tons of 
bould.,r!I 1rnd transported them ft1-r to thA .:iouth . As the thicknesn o·~ the glacier 
incrf.:Dso1, it.<: erosive nntl grind.inf power h.,r~me M powerful thnl nueh of' the 
rock lo.-d WPS reiuced to .. rock flonr . 1Yh1;-n the gl,.cit.1r recQderl, this mriter:lsl, 
"'loni< 11lth the rock, gr:wel an-l ssml within Wt<B depositt1".I 11s re!<iriu11l clr>y 1 
the bt-sio of soil. 

Tho t::hel!liC1\l ch11ftP\eS nP.ci!fsP.ry before the part:lt· rock c~· :I he trawfome<! int.o 
soil '1"'!1 the hydration of the feldsp"'rs, 11n'I tL.e oxi-li>tion o~ i!'on l\n" tl-ie 
solutio• end C'll"bonizatio'l o-~ soluble b!'!S£. , 

These fr:>rces All wrked in unison . ~ ful eYpl1tr.t1.~ion of t.'tdr action vill take 
more ti"MI than ve hr\·e to =:pare in ··"' talk . '?CNLV&r, 'Ill roci-'s containinp 
iron re"'lily -lec'V whocn OY11."'.\tion t.'lkes pl11cd , 
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I Th-1 n>aldual cl"V"s , either RS rock rot ~ roc'k "'.our, eontl\1n1~ +~f' ~lnerru. 

t-lc:::tnt.:; COIOIPosir.g t.iit: parenr. rock, di1 not rqnke productive :JOU. ',.;'hen dry, 
the contraction vas so grant that large cr11ck11 wrn produced vhich e.llo1"'ed 
the- surface air to circulate too freely thro~h thtim. When l.'et, tl\e expml.sion 
was so great th11.t both air e.nd water were prevented from enteri!'lfl' the soil. 
Consequtintly, these cl sys "l'ould not support a hiCh degree of veget:'l.tion !!.lthough 
thev contained the m.iner.U elecents so necessnry to promote plant grovth. The 
•.bing r.eeded to cre1n.e e prodl!etive soil was hUt:IUS, 

Humus 1S not incorporated into a ·soil in a rls;y l"lonth or year, but 1e: a long 
dr•wn 0•1t process of centuries . Af'ter produc:!.nR the residunl cl11ys , nf\ture 

I 
began its work of creating top soil J:J:· t.he process of life an'1 r'leath . To 
illustrnte: the lowest forms of life such as n:oaa ruid .lichens nppeort><l awl 
throuph tholr feeble root systems extr~cted scmu of thti nutt;ltionnl mlr.ernl 
elomenta from the clny before dying , This µrocese wM repo!!t&dly carried on 

I 
until enour.:h orgrmie mutter wa.s mixed ..,1th tho clny to form the top soil able 
to support A higher type cf vegetPtion . This procen11 continu1:1d until finnlly 
tnll rrnirnea 1omin11ted the scene on the greAt pltl1M nnd 1ttately tree::i ruled 
the woo,l1:1rl Rrens . tlrture •.mated nothinP but ret.urnoc~ everything to the soil 
\Jith interest ndiied . 

I 
I The process of deco>y through b1>cterif'..1 PCtion thnt begnn with the Bdvent of 

I I mesa Md lichens increase~ as vegetation advonce<l , The putrofRclivti bncteri.'I 
t!ln·. At.tricked t.he de.<ld orgllllic :mtte:-, whether 1' wn8 leof or tr1e, broke do;m 
:.he cell at.ructure o.nd opene'l the wv for j t'l r1;turn to the soil 'I& hlJl!l:.is. 
Iunedi11tely the soil b'lcteri~ began i"::> work of f'urther tN1.'lk-itt'? down the orgMic 
rcaidutt and Nlef'sin;r the miner<>l elem'"n~s for use nRair.. It \.'FIS t.hrou;i:h t~b 
proeusa 1 repeete-i over an-i over, that humus V"8 incorpor<1te"1 wit~ tho cl"Y Flr.d 
•.:ip soil crent.ed, Hurius impart.s either dvk or bl'!.ck color to soil. Muek soil 
is compo11od mostly of dec,,yed orP,"nic nr1:teri,.-1. On upl'lmS ~en it req•ii~d 
hur.dreda of yer.r11 to plRce one inch of humu.s in th!! top so~ 1. Six to eight 
inch-:s is th!! nverPge dept~ of t.op soil th .. ~ la fnr.oed S') intenee:l,y to 
produce the worlds foe-I supply. Civilizl'ltion is plncine 'I. hr> ... vy bur:hm on :.he 
top ight inch shell cf old '!err>'!. 1"1rm,. . 

Soil miner~l elt!m1:nts were relensed "or plnnt consunµt.!on vhcn t?he prtrent ro"k 
hl\d b1:en conpletely disintegr'lted ,._,,,; cbemic<1lly chrinpu{I 80 plnnt.s ••ould £1,;ed 
u1;on them, ay tho chEtnical annlysis of orgnnie mnttor n nu.."l.btir of elenents 
h1wc beun found thnt. nre necessn:ry for plnnt erovth. lipw•,.vcr, our di:icui:isiou 
will denl \lith eleven thllt hiive prover: to be ,.beolufoly uflBOh,tuil , • , thfiy ~e, 
njt.r(l!l;en, phosphorus, cl\J.cium1 ml'lgne~illll' .. a:'l.ng'iflesP, copp;r 1 iron, sulphur, 
bor.on, pottt.BBium nnd zinc . 

1atrop;en, beinP, e. g'll'!eo•1s ,eler.tent tlnd composini: 11bout f611r fifths of the eru-t.hs. 
11t.mosrtiu?e, i.s not foun·i in th(. Soil "Oj-ning rocl:s , f'".,.n+.c obtnln it ·ns n foo1 
enttrcly rrom the soil , 'rhrcturh ~he procl!::OS of d!,!C"Y r:.r/I p;,itrd,.ctFre b11ot.""ri'l 
bre!'kinf" down or~rtnic s"J.bst~nces such as rlr:"d plfmt.B , ·v>r.urcs 11n'1 1'111 other 
d~,.~ orgl'lnic Mtter, nitroFen ill ,..drle'l to ao:llt:. It is 1\1110 t-'1d<:!rl to aoi;.a by 
bActo.:rb 1 some livinr ind.epuidcntl;y of high, r pl.<mts rmd ct.he.rs in the root 
noduld!I or lemmcs such 1>s clover, 11..Lr.,.:.r1, noyb~"n:, eowr·ens, lC'spe11'~'l. t'.nd 
oth.;re. Some C'nters the soil w1 th r 0 i!l in th•: fnrm of n wei1k n:noniUl'l nJtr·,te . 
H inc?'ef'St:B r;row•,h above g}'0'..!11 P..nd is " very ir.port'\r.t l'le::cn":. which i~ -::::m
sum.ed r•p:i<ily by ~ern f1>.rming lfi£thods. Unl_ess &Uf~kmc-nted by mo>.nures, lcf"Ul:leS 
11nd nitrogenous fertilizers it is ·=-"Pi .. ly deplet•d , 

Nitrop:cn la ft. cons":.ituent o" nll pl'lr.~ ,.n:'I !'\llimr> "~"liilll!U!I ru\d of aruzy faportru>t 
=rowt·.J:t but crumo: of itself S'JPpor+. <!.ni:t"" H!"e , It. is t.h• diatiflf(1tlshl:ig 
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• 
element or the proteins, nnd necc&c1.T"' in ~~c: fomnt1o~ or protopln11:i., 
chlorophyl "JY.i otheT pl:>nt c~un1s. Ni troi::-cn iiti"lul,.t.c~ plnn+. rrovth ~ 

f impP.rtinp; l'I dnrk preen colo::- to le"f P.:1.il bll\d(' when prt:sent in sufricient n"'IOl.ll'.t. 

Pll'lnta itvHc!".t.e very quickly ·"'hetheT' thi:;y h,.,ve ".n C>Xcesa or dericicncy o" 
nHJ'Q@'E:l'.I. Ir t>n cxcrss, ler.ves become unusu'l.llr bro<1d M'1 d'U"k grtit-n, the 
internodce in stnlks ~row eYeeption,.lly lonn: nnd the bl'l.des eYtrn. lonP, "ml soft. 
The flt"llk f..Uls over "nd is t.oo weak to raise itZ!elr erect. Thie is l\t thll 
e:-:rense or fruit nn-l gr.,in. tatrogen -leficiency is first noticed by i. discolor
n';.ion of lenves nnd bl11<ie which beco!le li"ht yreen rn1 ycllov vith n rd ... rckrl 
pl.,nt p:ro1.1th rcliucirw. gr"b "nd fruit yields. 

Phosphorus in &oils is dreiverl tMinly fro'.'! the miner"l Ap,.tite .,n·I works belc.,,
rnrl. l\bove pround in plr>nt :fovelopment. It is n ro<:>t dt'Vl'lOpt.:r producinp str0n-: r 

I 
roots, pnrticul,.rly tho fforo1is rootlets thro~trh which <>ll nourishment t11ken , . ·< 
t1·,e soil 1'11\\ltt posa into the plnnt. It decre"Bl!S th.., r'ltio of 3trnw to gr,.in b.• · 

I 
h11otoninr, tho rl.llinfT of tho gre.1. h !"n-1 ".n cnrlicr mntnrity . Due t.o it:: b'llMC'd".'. 
cffoct on nit .. orren, str"w is strengthened . It improvofl +.hr qu"lity of crops '1! 

wr:ll ri.s int:>reri.sinp, +hl perccnt~e o~ phosphr>tr. in ccrorU prriinl'l . Plnnts nre m~. 
c1lse,.B(' resistnnt 1o1hcn fed s\lfficie:nt phoar:horus. It hr~pt l"ot'T!I m.,ny protein 
e•Jbst.t>nces, t!ivide~ cells , <>nrl. is n conatitutont of nc.,rls every· livin<"· plnnt 
cdl. Phosrh..,te rl.cficitmcy i~ firitt notict-rl. in r- dircolor.,tion of lcnves •,."tlc:i 
bE-comc rerl.11sh purple. 

Phosrhor11s 1a ,,n •bsol:itel~· esse"lt.i"l .e1e'1Hl.t in buil·'iru: inorg".11.iC bone 
rtruc~ur.., whi':'h is CotlipoE"i:-d of pho!':ph.,,(, cru-'-;('n .. te of lia.·- ".n" C"rbonntc of 
m'WncSi"• Phosi:horlS hrui "" 'lffi~:· ~:· fer Ct>lcitn, ir'.l"I "n·~ 'llwJ.n'l nn-t !s "\Ost 
NIMiily "1.Vni:.nble PIS p::..,.,nt. fo..,-' ..:hH. tl1e F'I soil v"lue 111 ncutrnl. 11hi..-n ~..bl 
11oi: is t,oo "lk'llir.c phcst=ho~ -:.:::-:il.!:-:ts w! t,11 C"lcit:"I "-8 C'llciu."'I J>hosrh,..·~ -nd 
i;rv·t.ly :.ow rs its r:1"1lf'l::Ll.it.y ~s pll'.!lt fooi. On •.r.o othc.r hr.n 1

, whr.r. the ;;oiJ 
1 · :.oo 11.cid, 1 ~ co:-.~ints '""ith iron "'-' iMn p~osph,.te, ?r \Ii th nltrdnn n.s 'l'.o=.L"l.,;i:i 
phosph"te, 1.thich 111nrkcdly red~cs its vnl'..:O '\::J pl"n', f"' ~. 

N• t.'Jrt. hl\S bi .n vHy ~it. ,r.,l with phosi:t:tt.to d1:posit:o ir. 111~.n.," co1.:ntr1£a of th<> 
world. North AmeriC" h'lS itt::"!f'nSe S\lf1""':i..i€S in Florid", o~orei .. , Tenm;ssee, 
Montan~ ·nd C<>nrui·-, ·:stimrd.cd to l'lst for ovor 20C'0 yc"rs. '!'hill is ir. •.hQ form 
or cnlcium-photfh'lte Pnl ?'l.uiit be Midulrted wi•.h s·.tlrhuric nci" to rdv•se :he 
phosphorus quicY.ls l\Vr>ilnblc for pll'lnt ~1se. However, 1• cnn be "Pillit:1d to t.he 
soil in thn form of rro•1nd mck phosphl\te , The rclcnst 1: 110 VCT'.'' ttlow thn.t ex
cur.itionl\lly lnrgu q'.l'Ulti ties m'.lst be 11pre'I~ to supi:ly t.hc pll\nts needs . 

rot.11seium, tha t.hirr! mn.jor pbnt fo.-,d elemunt in soils, 111 dorivod from the 
mincr•1ls ort.hocl,.se feldspm·, muscovite "0!;1 biotitc. mic•·, rn'i I.ht< zuolit.es. 
For n ni.:mber of yc.rirs soil spccirilists pni1 very lit.t.h: "ti.f:ntion to this soil 
elcmr.nt, C"bl:".f1t, C'.luliflower, tom.-,~oc;.s, mclona, picklrs, corn, whl''lt., oi>ts, 
rye cr.d l'mrley consum1o1 liber•l "!:!Ounts, All flow(rin< l~ull-a, ront:>s, hydr"-ll{!"O'l 
f.n1 oth.;r woody p1 .. .n'"s require he11.V'/ f.;icding to aosuru propt-r dtvelOJl!lt'.int. 

P0Vtss1 • .-: !lt.-pJ'.lies e;ipl\rS 'Uld starchos "r:i f:irnishcEl the fib<:r rm-I rigid! ty of 
e:trJ.ks l\r.d a· ,:t. Roel crops such <ts potPtotl'l, llu.it"r ~cts, u·ts, turnips, 
onion1, C'lrrots l'!:ld t.-...,,dcs -:re henzy foc·l· rs on th1::: elf'll<.nt . C",bti"g<., Cfl\tli
flcal':r1 toi:r..'\l.ees, mie:lons, picYJ.ts, corn, vhr: .. t_ , O"'.t, rye •r.,I b'1rl~· cons•Jll!e 
:.i~rli r.mo\;J':.t,; . A:l no.,"rinf bull::s, rOSi.f:, hy"!r'll'.ge"' nd other woody plPnts 
req·;ire hew•; f1. odini_: to ,..ss:..re p'l:"Op~r :h.volopc,1;nt.. 

Fo!.Pt!ri'.!lt is I\ r. CC:Sl.-C\r'/ compone.nt o!' chlorq:·t.~rl '\r:d ia c ~Lt!'l~.J'll. ir. ~alorlr~ 
t:loc;i;, 
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I, Its 'ldicfrncy ia ret1dily discerna.ble 1.n corn by 11 ycllov otr(.'nk on mnrgine.l n fir•d letives1 Short interQO.dl_S 't.'l-" poorly devclopetf CRr, '!.he end of thl'; cob 
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being ,1p'.-1inlc:!18 , \lhit.e-spots on lc;l\v:es Of nlfnlfn, red tln'i r.lsik.1 clovt.r e.re 
d'Jd' t.o pqtnaeium rfofi_ciency . 

Ui; to './orl<i W11.r I,_ Germ~ produce1 pr:lctically nll of tho vorlris 1mpply of 
pot11.~h. ':'he t:nitc'1.Sto\tes w'1s in"" procAriou!\ pol!ition whc:n the Gcl'!lll\Jl shir
Cl<:nts . .1topPe<i, Luckily foi- our country_, the wr did 1'ot ln:it :i.01111' enoUfh to 

II gre'!'ltly rduce the·Mt~l impp~' in the soil . This con.:lition nv_cald om; 
Fr~·'lt. wullkn<.-ss' in our economic systco . I=tldistel.7, both privl'!.tc entt:rprilN I; Rnd j'OVP"t'IJICnt,. .laid .plnns to correct tlie 'situation , The V1uit i)Otfl.sh depoaits 

11 ~~s~Y~~;:1~~s:~~~~:d c:;~s~~fn~e-~P=~~~~~s ~i";~~;~er :~~~~~~~u~r ~~~0~0~t~ 
eer'\r"tini:: potash from borRX in Def'th Valley wns rUscovered mld put to work. 
At the pr~sent the the kno1tn J?Ot,..sh deposits in the United Strotcs '!.]"(' 1'1rg~ 
enough to 11t1pPlv oUr Moris fOr severtll hunilrcd yororll , All inr!c11tion~ point. to 
tho flnrline; or'rnoi-e t;lcpos:i.ts . . lfC shouioi be th11nkful'for ono thing, Our r.ovrrn-
1tt1n~ 1;1ncourngi:d pri~11te c~pitnl.~0 r:levlllop this industry. 

Cnl~ium is n very importn:lt sOil element A'nd perrorma ,., number of l:.<.,cful fw'l
ctiona in plnnt_,growth. All plMt structute contnins n curtnin n111oun~. of it. 
son ncid11 11.re li.eutr11.lized either by the cn.lciU!tl content of the soil or by 
"'PrlyinR A sufficient anount to ~ring "biut this nuut.r,,li:rntion, r..nlcilllll in
cr€!nses the number l'Uld vifor of nitrop,,n fixintt bnctt:ril\, both those living 
inoi~prnrlently of hipher plant life nnrl those livi:'li( in tho no'ulo~ of 1£gu.,es . 
Alf11lf'I., c.lovcr, sweat clover,. lespedez" , soyb€n:is, co~ens 11n<:I 'lll other 
ni tropen fWnr pll'<IltS require a. neutrl'l or 'l.lklllinti soil "or 1111\Ximum grov'. 

CP1lci~ hJ II; V£J'Y n&CPSS8f'Y e:!.eDE.nt in "!ilk ... nti other fOO.,t'l COnf!l,lf'Wcl by bo~.h 
h•Jllltlna 'U1d 'U\im'l13 on account of its bonE: buildinv qu"1it.ies. Cortbin(.-d vHh 
phospho'l"Ufl in ~he~ profE:r proi:ortiom;, "' healtlzy booe gro..,th is .,esurerl, I-i; .:11 
very e~Ufent·j,l\l to C!lrbolzydra';.e 'lll<i protein met11bol.i:m of plruit.s . A d.,f!:;:irncy 
is "PP'l.rt:n+:. by yellO\l"ing of leaves iu:.d fl. 11,"ener"l lo a of etrl:llj1'.'.h ir. plr>.nt 
structure. The n'"tt.•1rR.l. ca.lei= in soils ie r'lerivttd from calcite '\nd dolorrlh, 
vhich ore. c ... rbor:atos, ~r.d froo gypsum 1.1"'\ich is. I\ sulphntf'. Ground doloo.it.e is 
:.:::unliy used 1\8 '\ soil conditioner ,...nd !\ rE>ctifier bccnuae of it.a :nngn'.lsiUll 
~"lntent. '"hcti I\ :;oil be6o1:1cs excessively f\lknlinf-, 11.pplicationit of f'Y}AUl!I •d' 
r'ictify 1rnch co.ndition. 

Nntur"l soil m'rgntisium is derived '?'!ostl:u- from the miner·· la hornablende, l!.~i.te, 
biotittt mic"L1 serpentine , chlorite; dolomite: nnd t~lc. While iefl function is 
not completely Understood, it is an evi<:lent fl\Ct. t.h'lt plrui.t.B rt>quirt.:· it in 11 
grt:nter or los,ser degree to gi:;ow properly . It is aseocintod w1 th cnlcium in 
tl-iti etille of pI'A"CticnJ.ly 0.11 plmrts. Its "bscncu rtrsults in tho fAilure of 
fni.it. to mnture, · 

M'\gne11it:m 13 nbeolutely necessnry in the st.ructuri.. nn<i flo1; of ehlorophyl in 
o.11 plnnt.8. Don11ld Culross PePttie, di!!cuss1np ohln-rorh.vl in his book "Flow .. r
ine Enr•.h" 1 notes the clofle resem.blnnce of chloroph;vl '.:O h(·n"Jl)P,lohin, tho cssenc _ 
of Qloor'I . Ths sienificPnt d.ifference in t".e two etructurr l fo?'l!lulns is ~his; 
thr.t tho hub of every hunoglobin !:!Olcc'.110 is one ntoM of i1'1Jn, while in 
chloropeyl it is one atom of m..«gnesiw:i. 

Whtn t.ho soil ie defici£nt in this ele.-i.cnt it C'ln b& rr.:'lS<:lia<:I by th•· 01pplic'\;,ion 
or pul\·~,rizcd olo!'lite. Who-e some prr+.icul".r ~rop n:·1y req·dre l'n t<Xtr .. "lJ"'..ouri. 
it CM b11 "J()r;r !'~'11.d!ly supplied b:· mixing MA.gntai:.'""I eulrh:: ~ with fertilizer . 
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M'lflg•mese hrie bt:en studied for '1 m.ombeT or ycrr3 1111 '!. soil eh-.:·.mt ni:edM in 
pl11.nt growth . There 1tre nt lcR.St t .... 1.nt;v four mincr'lls t.h"t contnin m"n"l'.r.nese 1 
included in thj s numbc.-r nre pyro=.usite1 rsi10Mclnt10 1 \'Muni tl 1 W{'d, r:-ruir,rmi ta, 
rhodocroci te rmd rr~nklinl te. 

Some iron ore deposi~s cont .. .in l!l."l.nf'l."l.esc, rnrticulnrly the hui'l.tite fron Herley, 
\.'lsconsln tmrl vicinity which runs A.S hiP:h rus 14'.l. This ore ir in flrt"'\t dce'\f'.d 
in the manuf,.cturo of m<u",ganese steel. It is not so evenly distributed in nails 
'ls sot:e of the other ele~nts .. 

In ::.872 H, >. . LeClere mad~ e study-of l"J\nf"~.r.uae in soils rtnd foimd it '\B n 
cons<:.ltu1mt of the dry weiP:ht of all plnnts 1U1itly~<;;.d, occurrinl"' in root, stem 
ll.nd fruit , 

!t is 11lmosi, impossible to grow '1 ci:-op on highly r,lknline soils vithout l!l''l.np,'' ~'. 
R.S a. soil nutrient, This wr.s definitely provrn on the ~alcorous so,• b of Fkt 
which .... oulrl not. protlucc until cxperimentF1.tion provetl thr.1t mf\nenneee wns the 
mi11sin.(' ale"lont. needed for suc'ceseful protluction . Citrus tl"cos t.hri.t fniltrd tc 

I 1 bef\r or produced just n few fruit, bocttl'IEl hef\vy bt':".rcrs when fed n ii:u"ficicnt 
"Lo:iount.o!' l!Hmr,-"neso eulph".te , Truck cro!}s, et.:.rh 61! ton.f\toea, potntoct1, C'lbb_.g 1 

tlinower, cn.rrots, beetE, ci.:cumbcr:i "n1 -e1one bccnne very prof1t11Cle vhcr. 
tl'is elc:mt°nt vrui usorl in P.. fertilizer nixt•Jrc . !"-c cm1c thirw is tnic with 
crlcerous m:.ick soils of ¥.ichin:"n . 

!1P.n'lgr.c-Sc is e:i!!enti<U in th£ flew Or cho~ori'>t:yl. It~ hrr,es• cor:cor?tr"tion 
occt.:.rs 1r: th~ lerive- "" the peri.:-'lrf' r•nt! f"'l":"n cf :;err! pl'lnt.s. A m ... r.f''lnese 
chlorosh "PFe,,,re on +J1t l1:r.·1Cs of '1"""' plr>"ll w: ;,n th'!.s ?li;r.:1.mt it> lrckinp-. 

In Pnim'!lB t,hc liver, i<:!.-l~h-y '::1-i. I···-:c.-(,~!.' nr•l ~-h1_ richtst rmrl thr nuscl •. a 1\I'e 
th(' poonst in 1Tlf\M"ne1e contc-r.t. Ir !11 " nc::?' fl:'wry inp:r.'rlio'.'nt in poultry feed 
ns it OVt'rcomes tht;i dlsNise of slip~ed t.enrlons Dr ?crosia in nll typos or fovl. 
WrOJll nll dl'l.t!\ 11.t hnnrl th<i presence of nvdlnble l'VUli"'nP.11.a is nbaolutt:ly 
+.:ssenti"l to thtl p:rowth '\."!cl henlth of r.11 fo~ of plrmt ".nd "llitvil 11 "E . 

Copper Wl'\B not r· cop:nizcd c.s "· pl'lllt fovi l<lE:!'lt..'nt un'-<l the 'httl!'!nntn1 of th., 
twentioth ct:ntt;ry. t!r.cy s+r.tes h,..,,.~ cond•ictcd .:C'T ri!"lcnt!" .~r.·l hrvo. pronn its 
nee':! in plflllf ,r:rovth . P.cck soils contn.in vu~· lit.tle if' ~r:y copper, It is 
bu:eficinl ln ir.cre'lsing t.he chlorophyl content of crops. It iMproves the 
colol'" '\!l'i thickness of onion husks. It. 1ncre,.ser1 t.hc rem-'r·l hc'l!th of pll'lr.ts . 
It colors C.!'rrot:1 1\ll or~ge yi:llow . 7,~t.tuce 1 oniorrn "nrl spill"('h ru-c improvv! 
"nd eho;; n l'l'lrked dif'fcrence in n .. vor ;;h(n !'eel coppe eu2.i:·hfltt , 

Tissues of the brrrin , kirlneys , liver l'lntl he..rt contnjn the 'llOSt copper in lllrnlMB 
r.nd "nimro.le; vhilc the skin, lunre, prmcru."9, spl!.!an r.nd flo11h.con t 1·.in the lens.t, 
Copper rleys -m importl'lnt port in the produc•.fon of .. n protopl,,.a111 r.s is in•:li· 
e• ,:;d by 1 ts presenc£: in '\ll pl1U1ts "J1d /\nil!l'lb, 

Ircn 18 .,, constill!E<nt e.:.e&!n-t of !"--.P.ri !".irwrl\ls "_nd if.' prcsc~•. ir, ":i igr.l:c::s 
rocks, ,.lso second,.rily in the sc<Hl!lt!ntnl'}-• "ll'ld cct'·~crphi,. r')eks. It co!":fcf'cs 
rltout 5% of the rnrthe crt.:.s~, Bcinn; so ur.ive:r&nlly dh:tribtod i "J..: t;.-pc. 
of rock the ruault.nnt. ,.r.d ri;.sidual. clr.ys contr>.in I'!. good tretntnge of 'i"On .. 

Iron is r•:-sponsible for the color. in c1r.y so~ls. Ir the col0r is ysllo\I, 
limon:itEJ :ls <:,he domir.'ttin;o miner,.!; if i•, i:- rr:1, hr::inti":t predotnini.tos . Tho 
"d<:lition of org•1r.ic 1111\tter w:!.11 ch<ingf;! tht.: .Up i:ioil C'-llor in proportior. ,to it;B 
f'.ixntion fl.S h·~mµ!l mriy tnke pl~ce , '/her. H1ou<>h orr:.,ntc ~'lttcr hr.a been !ldrl -1--to• 
crcl'.tE ."'muck soil, bl,._ck predomin'ltes "::! n. soil co~ )r . 'l'b~ co:J,ar of' ·he 
undf;!tlying sub~o 1 1 shquld tli:l;J. its de-riv.it.ivt.• aour..cc. , . 
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A11 far bnck in tho disttl.nt pMt 11s bl'.ctcri"l life c"'n he tr.,ccd, iron vns the 
one clement found to be present nnrl cont1nu0-'I' to functioii ill nll forms of pl,.nt 
a.nrl nnimnl life up to the present time . Without· it life couJrl not oxist , 

Hnny pir.nts /\TO rich in iron, pnr ticull\rly spio'\ch, w~ich is reco!lr1cn1c~ 'lB 

foo-! for itll iron content. It is . one of the oln:irnts th,t>.t '\SSfst.G ~n the rlow 
of chlorophyl , 11. deficiency en.uses the lenves to turn white. Iron is l'bso:utely 
essential in nll animnl life, including hum'\tla. Without it t.he formntion of 
hemof!'lobin in the blood could not.tl-.ke pl.11.ce. It ia esttmntftl thl\t t.hera is 
enough iron in the hui:i'\Tl body to mako M eight penny Mil. 

I Sulphur in its Mturnl elerrientl'll form is widely 1Ustributed rw'I ill llleo l\ con
stituient element in mimy mineu;i.s such ns gypsur:i, gl".l.cn.,, sph,,lorite, pyrite, 
m'lrCR111t&1ch'l.lcopyrite 11nd fl host of othC'rs . It h'IS been r(:coghh:ed oince 1804 
118 n. pll\nt foorl elc.mi;mff . N'f!.ture hns b€:!c>n vory !':cncrous in·11upplying soils.with 
th~s e'.1emont, It not only !unctions ns /\ fortilizor ingrtldicnt but pl,.ys nn im
portn.nt p'lr \ ns nn in~ccticitle l'nd. get'1icidf; , 

Sulphur improves the struct~ or pb;ysionl oonrlit!on of soils by brini:r1);1g lime 
into solution .-nd JUAkirij!' them more drouth reaist'lnt. 

It is 11n 1J.bsolute require::i.cnt of plMt.!' n.n'i 1'.ll other orgnnisms , It ie & con
sti~uent of protoplrsm n.nd or Il:'lr.,Y proteins . I\ su'.!.phur ,kfici•·ncy Ct\uses ".!. 

cess .. tion or plflnt. growth mid tht. unti:w}¥ "lt: ... th of the pln_nt . It. is rt1qdred 
l'lnd ld-loly distributed in •mim:tl proteins, tiss~·.es 'l.Od nui-'~ . Wool rui·-l hoof 
cont"1n J:S to 5% of sulphur . 

A 'Uss ae11chley 1 working in 'the le.bor.,,tory of the Rothcmster.1 r:xpcrimcnt 
Station or Engl11nri 1 tht olriest. <1gricult11rnl rm11-.i,.rch institu~ion int.hr world, 
reportttrl in 1906 t.h11t boron is 'In es!lentinl i;-l.1mt. footl ell'·u:nt, 'l'h.111 W'IS con
fimeri in 1910 cy Agulhnn, <t French imasti~ntor . It is n cone.tituirnt. elc111rn•
in th; "liner'\le, borru:, dntoli te, riu"IOr•.eri t.e , k-:rni te, to'.lIT!'l.Unc .. nn othErs. 
Experilt.cnts conducted in F:nglP..nd, C'!nl"d,., .. nrl the: UnitL--i Stntes .. n~ other 
countries dud ig the p".St thirty ye.<1rs hnve cnlirhtened the ~oil SJ>P.C1'11i.Sts on 
its .nee"l ns I\ pl~t food clen:cnt nnd ') rectifii,r of" pL"'-llt ills. Com...,Erci•l 
bor"..X is the form used in 'lgricultur"..1 fertili:?crs, 

Ir: the clecnde bctw~n 1920 "JJ.d 19JO, in '.ht! rurnl fit:Ctionl' o" the. !Jn1ttd Stnte!I 
l'.nd C'U'lndn, it wn.11 npprirEnt th'!.t cort"in ctop discnsoe were not controll,e,d by 
commercit1l fcrtilizor npplicntiomi . The -liscovery wna rl".da th"t thill Wr'!G duo 
to 11 boron doficioncy in the soil. 

In a.p)llya, drouth spot , corey core, np}.llv mo,.alea, rosetto ~.inrl riiu\!;1ck, 'Ind in 
po11r11 drouth spot, Weri;. due lo "· bcrcn d•_•fir:ic.ncy . These ~foori.sue Wt<r.u Qvc::r
comc. vhon n propt1r nmount or this- clt.!!wnt. W'l.S 11pplkd , Tho 11'\l!lo thinp l.t11s founci 
t.o b• true in the heflrt rot of 11ug'lr beets, whi'.o core of turnips, yollov .top or 
~f,.lf•, cr'\CkOd sttir.1. of celery, brown•~ 11.tnf condi:.ion r;ro·.mrl the cur<i •uvi the 
curlf ~-'l.Y be of J\ brown r\ppe111"•.r.cc in e~u.Hflo·~1.r, """ the ·:.nternl\l bl".ck spot in 
tr1.bl1i1 beets \ltlT"•f 'Ill '1ue to "' boron defichnr;.-. !'OM'\to1Jo, crrTots, pot-1\tocs 'V"""J 
stvr.\lberrie11 re,.ctod favoi~bly ..,hrn tT"<;,11"..~ l v1 ;.h "' 8111'\ll emount of bor"X , 

Zinc h"9 only been con9idCred e. flP.nt rootl r"lc;n.,nt in rcctnt yt:nr!'I, A col'!p'lr-
8t1vt::l,y 111rgc. mzber of niinum.1.s cou-.nin zinc ·u; " constituicnt element. . 
Zincitt., willE'mile 'l.f"ld rrnnkliniLc ll::-+o th~ zinc 01'1•8 r:rlneri axtt-nsiva'ly 'It. 
1'"1--t.kU.n,·Ni;w Jcrsi::y . Wi:.lcrni't.e i9 the only Dn•: founri out'lid•? th\: FT"11klin ~-.'.!.. 
Of the other zinc minuf"'l.h, in ttl.l prob'!.b!Jit·r s1,h11.lcritc _i9 tJ\e l!IOSt wiq..rly 
dillt.l"lb..>.t...9 ~ "'V he t.lJe sour-. .. eot' ..,.JIJh .r thl· s:l..,.. f\1u11J in !fail. It, ill 
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founrl in the s1;:dimcnt..nry rocks nnd is fl.S&oci'lt!!rl 1d th R"ltn>'l. nnd fluorite, It 
is a common mlnornl in the lenf fossil:> or the Illinois COl\l fid ~s. Just how 
nnd in wh'lt Mnner 1t fum:tlons in plants is not fully un'1erstood , 

The Florid,.. F,xpcrimont Stntion has carried on l!Xteni>ivc experiments .,,1th zinc 
/\S n plnnt food clenLnt nn'I heve ho.d sol!lo excellent results on corn 1 ants nnd 
cowper.a. Velvet bean production W>\S ll!proverl when follo•.ted on grounrl trC1'tcd 
with zinc sulphate for corn. Zinc sulphate 1'.pplic'I to pcnch trees overcrune 
the disense known 'lB "Little Le<>f" and to t~ trees the disenae known RS 
" "'ron:t1fl€"• 

It h'ls been defin1toly ost11blishe::i thltt ·zinc is csacntbl to thC growth of' 
hil!'her plnnts. ">eoiduous trees need it for proper growth rn'I 'lcVolopticnt. ?y 
using zinc sulph-.te on pec"n trees, the Al'lbr.111n rnil Gcorgin gro.,;cre ·ov~rc'l..llle 
the Rosette '1ieePso nnrl SPved their trees from d(·structlon. 

Society owes much to I.he pioneer soil scientist. Through e?pcrimentntion with 
crude lnboratory" oquipmant nnd n ayst.::m of' chocks nnd bnlnncaa , they wen; nbfo 
t.o lny the founrlntion for "' profita.blo 11gricultun. Nov, with l"loriorn lnbor-
11.tory equipment r.n'1 I!. hiP:h!y tr~ined fiC'lCI service, n~w discoveries nrc ~r.do 
i:nch )l<.:rr. Elel'lcnte ouch 'lS io1inc, cob>\lt 1 "lolybrir.nun, fluorine .,nd othcrJ 
nrc kn01.m to be. nbsorbcd by pltmts r.nd to be "owid in both onimnls 'In':! hur1'1Jls. 
To d".tt' the rcquir£!ll(:nt of pl-mts ror those e:lcnrnts is so srmll thr.t it is 
r..lllost impossible to Sl."-ppfy it. Our fnith in our ~on scientists 10 grcnt 
,;,.now,h to bell eve t11r""t they "will soon re ... blc to dctennine the '"iount. to' be 
r.rldcd to the! soil or w'!.tc"!" for hur.:i"n cons\?'Option. 

One thing abould be thoroughly umkrstoori; pll\nt food olc".lents work in ur.i!'on 
on ill pli:i.nt erowth when the soil is :iuppliod with thea, c.ithcr in thu orir-:1,nl 
soil structure or ndrfod t\S fc-rtilizer. It is the Pbscncc of one or "IOr, of 
the:sc clements th"t beco1:1es "PP">l'cnt in pl,.nt grO\lth. Pl,,nts quickl.Y show 
their 11ill'lcnts 'ln"' the grower is n wizr..rrl wlicn he C'ln det<:ct ever;• ill . Tho 
profcis3ionr:il soil spccirlis_t is ve~· oft('n bro.ffle<i by the plnnts 11ppu1r'\llC<c r1s 
so Cl'Ulf things enter into growth picture . The soil .,ust be propt_·rfy pro~'l?'Ld 
for secdinr; th.1 .pH v~uC .,ust be riP,ht foi:- the crop to be grow; thn\; must r"
si.:ffL1rnt cultivntion to kill weeds nni cons ... rvc noisti.:n; there "lu."lt be: 'l 

proper fortiliz'l.tion with " bt>l-mccd pl1'nt lood; tho r1>ld"ll .,u~t be cnou ... h lo 
B'.l.pply t.h•_ not-Jed "IOisturc~ the te...,pfr~ot~r" MU!'t be n·cn t.:v:i·i~h t.o -.i.ssure: tha 
desired ~vth, nnd the sc<tson be lon"' "<:nourh to insure the prope:r pl'lnt, fruit, 
nnd seed r.i"tur1ty. Unfortunntcl.v, these conrl.itions very scl<lo., pr<_,v..,il. tt is 
dthcr too dry or too w .... t, too col" or too hot; t~~ sof'son too enl'ly or too ln.to 
for proper growing. These conditions nro not just complnints, but ncturi.l 
h"PPlnings nt til!los, Tho ·grower is very 11iAv, in-teed, whc·n vorkinp: rg,,iniit 
thtiic; nnturnl conllit.ions, if he C'ln detect "11 tht plrm,t food dcflcilncios th•lt 
f!l'ly l\risc . Howc.v-0r, c7tronc conditions !U"O not tho rule but more often tho 
exception , l\ni:I the fnmer C"n m!'.intain a fairly oven crop pro-luction over n. 
period of yMre . 

Dw:: to economic conditions, n grc'lt l!l.'\jority of' p1.">0ple h!'Vc left th• f"!rn to 
bccooe city dw ... llcrs 1 yd nether h!?s one or co.re pott~d plrtnts grollinP on th( 
windO\l sill, rmd fl"ther cultivP.tes P. vcgC1tJ\blo or flO'olc~ rntcn in the b•1ck 
yurd. It rll ~l'l<'l8 up· to this; they r.i.r.y h'IVC left tht.1 f".n:t but phnt hust:11ndry 
is still in tht blot>ti. 

Urban dwellers should be keenly interested in th.: fruits '1lld vcgGt'1.blcs they 
buy 1 Uc;oe•:•1Sc within thun ie <>iV=r foW'ld or lnckinp, the. tlincrl?l elc.,cnts so 
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ncccaal'l.ry for proper body dcvclopmnt rmd rn• rg-:. Tht.y t.cll thdr own story . 
Fully dc-vclopc1 ,.,pplcs with plenty or color; rr ... p<;frult t.h ... t f!.rv thin skinned 

1 r>nd hl'!!vy in. wdght; onio:ui \dth thick husk "nd sm>U.l ston l!nd; cucuobc:ra fl,llly 
d..,vtlopct! froti stctl to blossoo cn"I; corn .even rovct! nnd w..:11 fillc'1 to th ... end 
of cob; ,. dr.rk gttEn coloritd spinrc~ with. no tip b\lrn on ~dgil' Qf li:<\f: c1rrqts 
dc.rk or.nge in color; "11 kll the story thrt they h.,vCl h'\il -euf"icicmt Pl"'nt 
food oh.M(nUI: to properly develop Md '"l'\tUIX then 'IS V"lu"hlo food . . · 1 

It p~~vs to be choosy when buying both fyult · ~nri vcgctl"ble:s , Tho •ta'\ltr nry 
resent t~e pickinp, over by his. custoncrs , but wh ... n ht rcnl.hce· th.-t tic m:iy h".VO 
his profit.a tid up !n undesi:r:<J.ble morchf'ndisc:,, he will purch'\ec th" ·best when • 
he goc11 to t:l'lrkct , Our mi!ler,..log;v crm bccono very vr\].urblo· to us vhrn Vo? rt.'lkc 
uso of it in purch"Bing food , 

I Wo h"VO become vitn~in· !)onscious n~ '1. Mtion . Nc:wSpf'pera , rt'lp;nllinoe ('lnli rndio 
allot 11borfll sprte(: nnd q.m(; to. the discussion or th~ir b1mef!oi,"ll ,:;ffrcts upon 
t.h~ humnn body . Assuming -tbni "!;hey nrc insufficient or ll\cking in our fopd, W"'' 
nro urg(;d to purchf'BC tMs.or thitt 'Vit','nin pill to supply our body roquir(;'r:icr.~s . 

' ' A vitnnin is n .subetrmco of unknown co:'lp()ncnts ces!lnti,.l· t.o the dkt .()'.' rmn 
and inferior nnimrµs, Thc_l<ick of th•.sc J!linuto coni;Jtitucn"lfa or food·atuffs 
produce& cort'1!n morb1·1 conrlitions . Jl, B2 ~.nd C, the V".t.cr soluhlll vitri:dns 
foun<i in r.;gg yolk, fish roe, :.·e~st "noi frosh vQg.:t1bhs pl"l.:vont bcri-bl;ri, 
pcllriere ""d scurvy. Th.: f!'t so:ubk vit'l!Uns A, D, "fl·l E, round 1n Mlk, 
butti;r, 'UliMl fnt, nn<i_cod liV<lr oil, .cu.ro w,d pr,wvnt "Jc.·r"tt.h'lL.,l~, rtn (:ye 
d1sot"l'ler 1 Md rickets ll"USCd by ins1Jfricitnt c'\lci.('ic,.tion of bonc.s, ·":nd pl'().· 
mot..: fcrtiU·.y. Vit . .,.cins llre: cxcc..;Q.in,..ly ·i.::lFOrt'"nt ·in· M":18. nolll"ishncint. :ri.t 'll 
&t"i"S of lifo, 

Th<: soil. elu:.onts which wc: h.'1~ bum d1scuss1nr·-rre rc:ipo:islbl.11 forAhe -viv, ... ~~.· 
in food . _Whc:n 'l.TIY of: UlCi:se elen·:nts "U'c: l".ckif1p, ~'tt foo<l pro-tuc<:<i fro:.-: such 
soil ia ainus certr.in vttn.'l!ns r.nd is :'.IOt .._ rr..'\l h·,.,lthy ~po~. Ono·of,t,JIO 
t.hinga h'ls h.'lpp(lncd; thasi:: ekncnts v.:.re l~.okirig i.n dtht.r th.., soil b\d.:..rling 
or vcr>..dtpltlt,cd by inten:iive croppim• "n'I '.It.re not rt.pl11or.;d , A ocQdit.ion of 
th!D kinfl ooul"I h'lv~ bct.:n excused fift..r or a .. v~nty five Y"''rtl ·1\l'O• throw,h • 
ir,r:or'lllcu, but .not. t.cd~· . All intdligrnt f'lI'l":Ors r1.nlizo it vould. bQ inc:x~ua
nblc in prost!nt .Qry nothods of f'\rl!lina. The.re lo.only onc~ri:ricdy, proper 
fcrtilhntion. 

Tht; fortili3or lnrl~stry hns boon grmp.ng. by lcrpa uncl boumt:i d1,1~inl"' tho p<tst 
fifty yona, Thia onci instP.noEi '!.lone 1~111 provv tht. poiny , The fort.ilher 
uong ... in tho otnt1.: of Wisconsin .in 1927 wos , . in rounr\ nur.tborn, 22 1 000 tous. 
In 1951 it Wll.S over 400,000 ,tons . Thc: pott,nt..lnl us11gu in J,.1"1eoono1n is owr 
1 1 000 1000 tons nnnu,.11,y, 'lnd this is only ont. of th• 41!- stntcs rin-l .tc;rritories. 
'fh1.: f,griculturrl Collcg;;a, :FYpCrir.icnt Stot ionu, l'"'t.rtLiz"r M"n~"ctur1.rs , 
11.nd fllraL ro n.rc st1'ivinfl" to rut.urn thr dcplc.kd mintJ"•l ck:\i;.nts to th(. ·soil, 
imd to rnr~1tit<>in th .. nn:.ur.,l supply .in tht so.i:le , Thu- Aalt.'ric".n f··.l'T"ti.r h'ls !'!Ct 
every ch,,1kng.J n"<f._ to h1!:i for incr1."lH:d foorl produ..:;ioo in i;if"5CS of 1.;"'e-r
gcr.cy , Our country h"s no need to vorcy o.vc:r ita !''30-i '!t'Jpply. W'-' r.ru the bt'":n; 
r,.-o f(:oph in the. \l'orld ".r.ri •.rill continue. to h, Tho fDm<.•r Ja doine- his bt;st 
to fi,.;rnish "il th. nu:c.asnr.r '.'lin1=rl dtM1,n~s in hiB crop.s so th"t th~ consu.".l.r 
w111 be "blt to pureh."'sc tncn ~::'I" t.'l<J 1ttenrbnt ·vit"'linu on ~.b• "Vlrket, \lhie"I 
will eJiJ:liu'ltc. th~ nu..d of seci.:ring_.n. r-ill Lo.!-. 
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cm :U..FS H. Plt.5'1'0;' . 

Prcp3n::d by Lorett.I\ E:, Koppen, 

Ctmrlos 11. Proston wns born near Pucknw-.y J."ke, Grcl•n L"ko Ci>unt.-y, 
'<llsconsin, in April 1876. He rtied in Phoenix Arhonn on Juno 14, 1955. &th 
his fnther eni his oother ware of very oH New Englrnr\ nnccst~·, ili:J -:.othor 
W'\S f.liznbeth Oe:.,,cy 1 'olhO W"S C. direct descendont of Governor lr,.rlfor 1 of 
Pl)""IOuth Colony. 

II 
'1r. Preston ntton~cd the loc~l grn.rJI'.' rn-1 hir,h echool of Vll.; county of 

hie birLh nnd then took a conplete course in Ilueinree Ad'1lnietrntion nt tha 
Unive:rsity of •aaconoin 1. grri.du-iting in 1906. Followi:ir- r.rr.idur\tion, ha tnught 

I busineos subjc:·cts in hi,:;h schools of Aurorn. Ill. , '1!1n Oahko:ih , Mih/l\ukce rmo1 
I Superior 1/isconsin. 

t He c>Uie to Minno.•npolis in 1910 to ncccpt. n position on thf froculty with 
th!- rcononic Dcpri.rtnent of the Univcr:iHy of !Unncflot" . !Jo lrtt:r !'.rrnnged the 
rytension Division courses on budnces s•1hjer:te, p'\rticulnrly n.ccountina l'Orl 

business lnv, t1mt for five yerr s .,, .. !' in cb;rro of tho T:xtcnsion work in thc:Sti 
subjects. 

In 1918 hc- opcnd his ow office for Uw pr'lctic11 of .\ccount.rmcy <>nd io 
1920 becr-'le n certified public l'.e<:ountnnt, He cor.tinud ho'.llVt)r, to ~'lint"-i'\ 
his i.ntc.:rc:at in tb<J F.xtcnsioo Dirtsion work l\t the iJniver1dtr "Il'1 ·o ~ri.ch 
l.\Ccountin~ t-nd inco~ Vlx until 1938. Jn CO!'lllt.'Ction with his prof1:asion'll 
vork he built I' we:U-rounded orer..niMtion. For r..ore th"n 20 yo.;rr~ he v~s 'l',..x 
..;onaultr.nt for the Hinneaot:; 3".:ikers Assocl"tio.,, l'IO"Viru:\' over 250 b'Utks 
throuchout the St .. tc, Jn 1926-27 he w<\S P!'·~si"fnt of th1_ :11nno-·tr. Socii:ty 
of Ctrtificd Account.nots . f1e V"!.S P:lso a. nenbn of th,, LU>tncy Clu~. 

In 1902 he '1r>rrien Ruth Pierce who 11"'.S ".lao "\ !'":oirlent o" Cretin L!"Jce 
Cou~ty llisconsin. ?·:rs. Prest'ln Frcceded her hUllb"nd in t'lc,..th in 191.7 . Mr. 
Preston is ourvivotl by two d"ughters 1 KnthnriM :'rndwri;y of Crllforni"' nnd 
Lucil lo Pros ton of Phoenix Arizon'I . 

In 19)8 l<r. Preeton noticed an article :l.n th$ P"P0'" nuthorcd by Mr , Edwrird 
P, :)urch, foundar o_f' tho Gcolop,ic1.1l Society of liinncnot," , f\Onouncin~ the 
orp:n.nhntlon of n. proup to study Gcolof";{. :Ir . Prr:L'ltrm 'lt\.o'n•hlr.l Lhc oceting nnd 
over since thnt tlr!ti ho r.ic.1nt .. ined n deep "0 1 nbllinr: int.£re:at in C'.eolofcy' . 

Shortly Clftor joinin~ the Gcolodc"l Sodet:-' of l!innesot., ltr. Preston Wl\fl 

elected Director nnoi SeC!"Et"lry of the Socfrt..y , He Wf'.fl nu rcLiv& "'lOl':'lbor of tho? 
:3onrd rro, 1938 to 1951. Ee origin.,ted the t•10 w·1d< sun If·!' fidd trip iden for 
tht Society :icl'.!bors n.nd h( ~'ll'lf!'e-i, pl~nned, ... nd 11 n.d field trip:J to the Cr~n~ 
c~eyon, ThL· Blrck llills ot qouth i).,kot'l 1 "itollo'..1-:tono ll"tiOn"l P~rk, F.etcs Pnr•· ~ ... 

!fr. Preston ""s inatruacnbl in hl'vinp tho Gooloric·:J. Socfot7 of Hinnt;sot'l 
join tho! Midwest ~edC!"Cltion in 191.5 . He \ol'\S ehckd Pr•.sidcnt of the Feder'l~ ·.,n 
ir. 1950 Md served on nunerous co.-oittees f:ror. tit!e to line. :~e "'\S 'llso nct'_v, 
in Al:criC-".n FedeMtion of Mi.'lcral.og:lc:i.l Sod.flt:" V'.'lrk. It "".a throwrh his w-:
tirinF, efforts rrYi cnthusirum th".t th+" A:itr.:.;:-n:n F ·kMtlon hn.s :wic n.v'.lilnble 
tho Cf\r enblCflB for :"1C~bers of ill nffill"to.;A Soch t.ics of t.hc Rq~loruil 
Fed•:r>i.tions. 



,, 
! I for li~;r~::~i ~~d 1:/1"'1: ;~ ~tfS:~~!1~~c~~ t~~ ~~~l~~~~t ~~~c ~g;3 

Minnesotn , the Midwest Fcdcr,._tion of llin1::r~lOf'lC'll 11.T\J Gooltiric"l Societies, 
tt1u An€r1cnn 'll'cdorntion of Hinerilodcal Sock ti ca rnd the gem r'\l wclfrtro 
of theso OTF'lnizotions , ns vcll as hi9 love of t.h..i subject of Gcolopy for its 
cul turAl .,,.lUl . 
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