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Molding the ouler case of the mold. The first step
is the building of the mold, the most "ita] step
in the C\'o]ulion of the bell. A blunder here
might mClIn so dismal a failure th:l! the ardell I
of casting would have tu be repented.

The mold of the bell complete lind the ouler case
fitted over the core. f'or the purpose of scenc
ing uniformity of shape and thicknc,,;s, the two
section!! of the mold should Jlfccisely corres_
pond with each other.

The core is tOllted with loam, smoothed with a
delicately adjusted crook or template, worked
on a pivot, and then thorough I)' dried. Then
an iron hood is used to form the outer' sidll
of a future "Great Peler."

The core of the bell complete. This tnsk con·
c1udes the difficult operation which forms the
sh,llle and the dimensiuns of the inner side
of the structure. and is an important feature
of the work.

Core in the pit. Drying the mold. At the bottom
of this deep pit. under the mouth of the fur.
nace. the workmen brick up a structure call
ed the "core." This work forms the shape
and dimensions of the inner side of the bell.

HOW BELLS ARE l\1ADE.-[See page 238..1

The hell. on being transferred to the tuning shop.
is tuned in the machine shown and designed
for the purpose. This operation completes the
greatest revolution in the bell world. liS prior
to it the bell was nearly always oui of tunfl.
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Very early stage of the Blight; infection of twigs
on top of tree. Note girdled twig, bearing wither
ed leaves (upper right side).

Chestnut tree partly dead. Note sprouts with leaves
near top, dwarfed leaves on middle branch, right
side, and healthy lower branches and leaves.

Orchard chestnut nearly dead from Blight: show.
ing characteristic withered leaves, which fmally
change to a brown tint.

The Chestnut Tree Blight
An Incurable Disease that has Destroyed Millions of Dollars Worth of Trees

Photographs by J. F. Collins and J. (0'. Brewer. Courtesy of Dr. Raven Metcalf, Divison of Forest Pathology, U. S. Department of Agriculture.

Comillete destruction of chestnut trees by Blight.
As yet no remedy has been found.

W ITHI'" rlJei'mt )'enl'S thc chcstnut trccs of the
ca~tcl'll jlllrt of tllis countl'y hHI'C Occn attacked

by n Pl'cl'lousl~' uuknown disensc which has all'ead)'
dcstl'oyed tn,'es to thc valuc ot lll11ny 1ll11llo11S of dol
lars. and which thrcatcus thc cnrlr extlnctton of the
CIIC;;tuut throughout the nrea affectcd, The c!lestulit
blight, bark dlSC;lsc 01' canker, llS it Is YariOlls!r termed,
was first I'ccognb:e(1 as :t kCl'ious disellsc III HI'OIlX Park,
Ncw York citr, in ,100,'" uut It 1l[IIJCHrs to hal'C cxisted
on Long Islnnd shl(,'C IS93, [t has HOW slwcad Into at
least tcn St,Hcs nnd hilS prllcttcally killcd all chcstllut
tn~!s In the l'Ountles ad.1ncellt to O\'cw York clt,I', Hill!
infectcd nIl in II much Inrgcr HrCH, whllc foci of In
fL~tion lire sCllUel:e<1 from nOl'them ",[as~achu"eUs ami
cent.ral New York to westem Penllsrll'aula and south
em Virginia,

The dlscnse nppcnrs to Loc confined to the specics
of the genus Gus/al/ca, Thc AlIleriCll11 chestnut, the
Chlll(11Hlpln, and tho cullll'flted l~ul'OllCall chestnut lire
rcndily subject Co It, liUt the Jllpnllcsc I'lIrlctk'!S, which
somo itll'estlgators hold re~ponslble for' the int.mduc
lion of the disease, show much gr'cnter resistance,

The Imrk (1ise;lsO allllenrs SOOllel' 01' Intel' to I~xtcr·

mlnate the CIH!iltuut trees in 111I)' Infect.ed IOC:lllt,I", Se\,
('nt()cn thousand lilrge trecs han) oc'cn kHle<1 in Forcst
I'ark, Brovk1rn, The lin:lncial loss Il1reHII,l' c:luked I,),
the disc'lke Is e;tlllllltcd at $2:;,OOCl,OOCl, half of which
IllIs hcen inClined in amI noont Xc\\' York city,

'J'hc Chestnut ulight Is caused 1',1' II pilrasitc fllnj!us
n,lnlc(1 Oia/Jor///c }JI/I'I/si/ioo, When the 11licr'OS<.'Olllc
",pores, 01' reprodnc!.il'e cells, of this f\llll;llf< ellter' a
wound in tile Illll'k the~' produco 1\ Slll'cading soro which
soon glnllcs thc tl'ulll, or branch, If the tr'lInk Is the
ll;ll't affected the tree Is Idlle<1. perhaps In one season,
lmt If onl,l' sm;lll hn1nchcs are nttacl,cd the rcst of the
tn,'(J may sun'h'e for "I)I'cral )"C!lrs, Infected limhs
with smooth hllrk soon Show de!ld sunl,en arcas whieh
,-'nlnrgc :llltl loc<.'OlllC dottcd w[th ~"elloll' 01' hrown fruit·
11Ig pnstulc~, allout 'IS hig M, II pinhead, wlliCh III II
llIol"t 'ItIllOf<pIICI'O cXITude long t\\"istoll ;<trin:.:;< of .rel
loll' Sll1l1nlCI' "I'OI'CS, 'rlle"c sporcs ,lrc dis.~I'mlnnl.ed h)'
wind, ill"''CC,'', IIii'll", k'lllirl'('!;<, et.c, 'l'ho winter sporcs,
whh:h '11'0 fOllnd ill 1'II.e nutullln, :In: disseminated III
thc ~;Illle IlI;Jnncr ill tile following Sl'l'illg,

~rrpe" or hnlnche" t.hat lIal'e becn ,l:inllc(J uy the
fung'n;< ,1f'f'11Ille :1 n'IT chanlcterlstic ,lllllellrllncc, [f
the girrlling is compldcll late In the Se:lf<on the ICHI'CS
of the following Slwing' are snlllil (llld )'ellowL~h, wlilic

Bark of rounK chestnut tr<~e. showinl! Clinker cov·
ered with wart-like pustules, whleh bcar the
minute spor1l8 of the Blight.

\( tile girdling Is cOlUplcted In c'll'l)" SlllmnCI' thc full
grown ICllI'es Hssnme a pcculiar red·brown tint, whtch
Illay he rccognized nt 1\ long rlistallCC,

Lnt.cr, thesc leal'cs bCl'Ollle darker ,lnll w[thcr unt 1I0
not fall for n long time, The hurl'S on a br'anch glr
dle() in spring u~uall)' remain h1lngilll; durlng tllC wiu·
tel" when the)' constitute tile onl~' conspicuous srllllltolll
of tllC (IiSCl\f<C, One of tho most casl1,\' dctected and
lI'O"t persistent symptoms Is thc growth of sprouts or
"S\lCkCl'S" bclow the gir(l1ing lcslons of tl'Uuk and
brHllchcs, HS wcll ns fit t.he lIll."e of the trec,

'l'llc dl,;ea"c Is Slll'CIHl b)' the sporcs of thc fungus

which HI'C washed Ilown frOIll Illfectcll twl<:s to lower
pnrts hr I'nln, wllich ilia)' nlso carl',\" them thl'ouj!h
short distHnccs In genora1. As they lIrc stiCI,y t.hey
mlhcl'c to dust into whiCh thcy 'II'C t.hus wnshed IlOlI'n.
Hlid this Infected (lnst is Cllrric(1 10 otllel' trccs IJ)"
wlnl1. but che sllOl'ek, when free from Ilu"t. nrc not.
np1'1Ir'elltl,r dikselllhllltl'd h,l' wind, 'l'hc)' appeal' to be
Slll'Clltl cXlellsll'c1r li~' hirds, c><IXlciall,I' woodpeckers, 10)'
S(IU[I'I'C[s and othcl' rodents 1111(1 h,l' in"~eets, The dis·
casc [s CHrrie<1 bodll)' to grCllt distances in tan LoHr'k

Postules are here shown Ilruducillg gelatinous
threads, bearing summer llpOr1l8 of the llIight
( enlarged).

and llnbllrke<1 timber'. One of the lllQ>;t llrolitic sources
of infection Ims l>een t.he transportntiOIl ot dl,;cased
Illll'Sery stock,

'l'he sporcs lliay (lcI'elop In any moist Iioic In tllc
bHrk. 'l'hc holc mn~' be a cut 01' woulld, lIut by f;ll' tllC
most conllllon 1l1'H.'C of lnfL~tloll I" a tunllel 1I11Hlc uy
onc of tho Insects Imowll as OOl'cr~, for thcse tunnels
Hre 1Il0ist el'ell ill dry weat.hcr, The tlel'clopment 1.al,,·s
IIhu:,'C III the luner bark IIl1t1 enlllbhllll In~'ers, and the
fruiting pustules 1l1'C snbsl'lluently extended thl'ough
tho outCl' hark.

No mcthod of producing 11Illllllnity to the diSC11SC ill

Tree casting shredded bark
after death from Blight.

In(llI'ldulll tl'l'e~ 01' of CIll'ilig tllelll whcn n1l1Icl,('(1 has
)'ct oc,eu diS<.'OI'cred, The most cffectll'c ilH!iI'idual
trcat.lIlellt, 1I<)II'e\'el', would I,c of littlc nl1ue in thc
]ll'C,;cllt sit.U<ltiOll, for It would nut l>e ])ractica[)le to
apply sueh trc:ttnH~ut to fon:..,:,;t t1'(,~s"

A 11Ictl,ocl of controlling tllC disellsc which "eems
more pr:tcticul and which has LoC('l1 tCf'tecl with con
sidcrnille sncx'(~"s ts outllncd In Blll~tin ·lG7 of tllc U, S.
l)Cll'lrtlllent of A;::rleult.lIrc, 'l'lle il1l'l~~tigatlOI\S IWlde
ur lhe dellal'talellt soon showcd that the discll"e docs
1I0t urlnlncc rapidly In a solid line Lout slJ1'eads from
isolated (,'Cntcl's, oflcn many milcs In IHhllncc of the
midn line of InfeeUon, It f<(,'I~nlod pr'ohnulc that thesc
ccntel'S of Infection, if detected at nn cl\rlr stl\ge,
could hc elimln:ltcd without gl'cnt expense, thus lila·
tcrlnll,l' cllecking the l)I"o:.:I'(-';;s of t.llc dlsCllSC, nUI'lng
thc last tllree ,I'ears tills IIlethod ha" Uccll tested in the
tcnltolT within ahout tlill't.~'·fh'c miles of \\'ashington,
li'Olll'teen point;; of Infectloll wCI'e (\is(.'OI·el'(-'() :!nd t.ho
infectell trccs wcn~ dcstrO,l'ed, 1"11 to June. 1011. tilo
diseasc 1111(1 not rClll,penl'cl1 III. nn," of thcsp l'vint" :llIti
lIt tlilit. date thc CXIlCl'imental IIl'ca aPI>carcd to uc fr()c
froll! infection,

It this method coultl lie allplh'll (1lI :l l'll'g" ;;calc
with e<J1I;]1 Ulol'oll;::hne"s anti f<Ul'(:C";< it \\'oulll l>I'ol'lI11l,\'
result \lltimatel~' In the CQlltrol of tile cllc"tllut IJli;::lI1.
but the ClllT~'il\j! Ollt of 11 compl'chens[\"c cllll1lHdgn of
thIs ;;01'1. Is conrr'ollted liY sel'iolls legal and OthCl' dilli
cuiUcs, The llisensc alrcnc1y exists in tcn ~t'ltes, IInl!
thr'enten~ to cxterlllinilte the chektlmt w[thln it,s range,
Tllc 1;;;;lIc, thercfOI'O, I~ H f"allonlll one, uut lhe li'cdcI'H!
GOI'cr'llIl1cnt Is uot ClllllOwercd to lIlcct it, Each St'ltC
must act for It;o.olr, und the cfTor'!.s 11lHde 10 control the
dlseusc III (Ul~' State lUU)' be seriousl)' Illlndlc.1pped Ii)'
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the u(:l;ll;;ellClJ of adjacent l;Wte:;, III IIlO>Jt or tho
tillltCS, fUI"tl!ermore, It will lou 1H..'(:C","'llll'~· to pUS>! ljJl(."
c1ul lIlli'S rwd ulnl.:c "-1)e(:l!1c 11l'JJI·t)lil·iHtiOIl~ fur Uhl
1..'Ollt rol Or \JJe (11""':1'"', HII IJUiI :alrcutl.\' ~u done III
l'cllllSr!\'Ullia.

Tile first thing 10 (,e done III l'lIClJ StaU' Ii! to de
termine lhe l'S"ct nlll;.'t' of the dl8('ase 8nd. purtlell
l:tfl). tv I'WHlc IIIC u{\n\llC\! I,,)iut~ uf lnfcctloll. 'J'lIl..
I" tlie 1I11JIll t1llliclllt. I'lut or. the IJrogl'lIllJlll(l ht.'(!,lllSC thl'
WtJl'k U\ll~t l~' ,llrecl(>(l II)' l!J(IJcrb! ill IJIlint l':tlhoh)~y

Ilud Clu'rlL·(\ (Jilt h)' SIIt.'('ial1)' trllhlL"C1 nut! trnslWOI'lh)'
USliI"tuuli<. TlJc dl",'l'>+et.! InO('ti ill the udr:lIlCtl IItllg-t' of
Inf','ctivll Illu"t I.e destroy.....' or lI1:lrkcd ,11I\1 all lIel,;;h
borlll';; che;slJmL tn't-'Il Clireflllls 11l"IIi..'Cled. ~utlllg

IUIlY t\rollt:lbl~' he 1l1ll:lllCUlll'u IJt)lII'L"CU Ocloher '1I1d
i\I!1·H. wlwil th.., S~'I1I1'!<}ms of (]1~f!;I>lO Hl'~ I'l!l'~' UhSCUl't',
but tllt: dcl;lruelluli of 1l1l\I·k...~1 tl'(!ell 111:1)' 1;0 on thrOll;ih
th(' wInter. The trec;l should be fellL"{1 aud hllrked am!
tile l'llrk :lnd hrush illloul{l IIC 1mI'llI'd o,'er the lltuml_
or el8ewhe~, If th" .;;tllllll~ are l~lrl;ed down to the
~1'UUlld. 1'he 1m rk\.'d thullCr Ii> not kllOWII 10 el,rr)' Ill'
fecll'J!l IIl1d It 1ll,1)'. therl'!ul'c, III" 1I111111.lCt1 :llld IIM.'1J.
'1'11111 wor·~ or del:ltl'llctl011 11"1,'11 !lUl rL,\lllh'(l I·xl ...·rt. IIHt.hol.
u;:t.~l" lUld C:1Il 00 Il(!Sl dlr[<t:t(.,l by thl' !;lllie for(l$lr~'

otncilllg..
.Utl·r all IId'l"allCe I!llUlll of InfectlOll lire dltuillllted

:11I hllulllne zone IIII1...t be ('olt:l!JlIshe;1 nlolll:' the border
or the f\reu (If b"'llerlll lufeclhm hr dl'>ltl"(lrlll!! ,Ill chest
nut tl·CC.... t111!e:llSt.'11 or henltli)·. wlthlll :l helt >'Om... Ie"
111111,'11 wille. ncru"'S whIch llll' (11.~p"811 III un\. III'el.l· 10
he InlllSlIIIUl',l Th<l chestullt tree>l IIt·hlud l.lll"" lIarrll.'l·
IU:I)' he nll1l11doo(!d 10 the dl!!ell>le hut \.iJc~' "houhl I)t!
f~IlL,<1 Ilud USit'<! :11, 1"0011 all 11(lt!...,lble.

1'('1111",)'1\'111111\. has ~t II IIrllll!t'wortllJ' exllmille II)'
('rNuim: II L~,mllll811lon (:lUIM'II'f'l'eIl tv l'UlItl'Ul lh~ ch~I'

ulit 1,lhdll 11)' :<uch methods 1I$ IU:I)' ,~eelll 1lecl.'l>!Hlrr. to
,11'11,,1' the ,11's1.l'llCtJOli ,.f dlllell811rl lr(~l!f<. tu (!('~ll'/lY :<uell
11'1,'1,':< lIud allSe;;!> the L'Osl. uf Uf'StruCIJ(lIL Oil owner~ who

do Itot llrollllltl)' (00)' tile urder. to del!tro)' hl'1I1tlty
U'l't':l! (witll IJI'OIIt!I' CVLlltH..'1LtilLlloLi to tIlu OWlh~I') IlL
01'11.'1' lU cllet,:k t.hc tilll·tllL! oi Infection lIml lo L'SWllli:sh
;11I11 lIl1.1l11lllln 1jlwrUllllrie ull ChO:SltlUt tJrOduL'li! lind
1I11~r)' 8tuel;. LilJtol'".l1 IIIJIH'Q"rlntiolill are Ilro,'lded
Ulld Ilt.'lInlLie:s ure IIrc:M:rll.oetl fur \'Iolutloll of t.lit! reg'u"
Illtiul!lI.

'111(.1 life uf 81lghth' IIIIL'CtL'll urollUlentnl or orehnrd
chel'llllllt tl'l!C;I e:lll 110 I'rOlOnge11 fill' ..el·eral ur IIlUll~'

yenrs by cIIltlUt: orr l!wnll illfected bl'llllclles, j,:uugilll:>
out dUsL"UsW vurtll. of lurJ::e IIwlM and trunk aud l:vatillg
tJlI~ wounds wIlli tar. ~IJro~·ln.. wlUI 11Il)' of the sl.tln
danl fungicide!< ts IlOwcrlO'::i!ll to check the dii>e:l>'e I' fter
It 1m", o;l.JutL-d In Ulf~ hiller lJ:lI'k but It IUtI,- I"'evcut
illfL'Ctlon from 81"'l'c" CiJl'rle(] to hell lUI)' lJ:lrt3 I,)' ralll

01' oth.,1' al,'CJlcl~S. 811'1'lI'in;; :!llll,cd lillie llt>out till" I_use
uf II lL'l,,'fl ami wlLitewll"lIl11g tlltl tl'llllk :Iud l:lrg'C Iillll""

upl'ear W h:l\'c l!'()IIIC elrecl in preventln:: In!eetllin 1I11l!
lh" I'UI'OgL'>t of horers. ~ !4llollltl IJ(! CIIrefulls ex
:Ullhll-'tl 8('\'~nll timed during Ille growlul; l:!CllSQII.

III \'Iew of tile ILlll'('rtnlll lutnre of the ellestllllt Ibe
Delml·uu..,nt or :\grlcull,.. re ad.-iilCS 1l;::IIIIl!t jJl!lllting
elw"t.llllt. tn:!:>! lIlI.l·wht.'I·C C:I;;t I>f Ohio 111111 Wlll'U", wcst·
1'1'1I C!IL'I<tIlUt gl'OI\'cr" not l.u l,urdlllsc stuck frOll1 cnst·
ern IIllrsel'iC8. Owner>! of chel'll\lut wouflilllld wltilin
th" IU'(>;1 of j.,'Cuernl llifectloll lire lI(h'I;;e;1 to COIIW!rt
tht'lr t~ Into timber liS '11111'1;1,· liS jluo<l;lble. ,\'" II,e
",Ull IId..g trees will ~)OII die lllld nlllllll)' dl'lerlo
mIl'.

()ut~lflt' lhl>l lIre:L elll'(o{lll ltl:<l)(!Ctioll. prompt fellinl;
lit lIh;('lI.\ll.."1 tr~ lIlIti I)LIl'niug 1.11(' !Jul'k 1I11l1 ul'1I8h o\'er
tlle I<IUllIll.~ arc lid,'"",,! In the owncr'ij InlCreSI. el'en
when IlOt required II,· I<\\\'. OWlle", of oflUllueUl.Jl1
Clli.':!!t1l1lt I.n.."ll nre w'lrnctl :lb"ll11l8t churlut;lI'g. \\hO iu
IU:IIl,\' CII,..,':!! hlu'e extorlL'(1 ll1r~(! >I\lIII>! for WOJ'!ile lhlln
mwlc>\>! tre(l[lIIl'lIt. ((cItable lr(!(> !;l'oclnllsl.,',l will han~

1l0tJ111l;': ttl du ... itll 11'('<,,; nfl'L'Cle(1 wltll tile Cltl'irt.llUt
IJllg1lt. Tit\! IlellnrllUclil ",Ill >I4'ull C<l1,!t'M of Its 1'1l1.o·

IlcntlOllS relating hJ the ('heswllt I,light. IInll !J'll!cal
llploclluen8 Qf dlsellsccl U~lle (wel'lolilily 8oakL'l1 In
f"rluulill tu provCllt lll!l...,;t.!oll) lu all lll'pllcau(;,;, !Iud
will exllmlne tiUSIk.'Cted. 81-.ecimcn.\l ~nt to IL

In l"Ouelusloll. the 1.oulletitl 1:1"$ I!trCilS 011 the gTf'llt
illiJ)urLUnce or I)rotectlll<:: tIle chestnut forests ol tho
:-\uUtJl. tile source ot tile lIest clH~lllllt t1i1ll'C.r. Whl!re
l!l<l 1.olIght ha.\l alrt.'1ldy 1I1'llCllred in II roll' liIJOit:s.

A stilI 1l':ss hovefnl vlcw or thc "llu:ltlon Is lnk!!ll II)'
01'. W. A. MU1'rill, ll&;h'lnnt dil'1,<:lor of tlH' New )'(lrk
BotHnlclIl Gardell. whu Im'csth,,'lltC'll lh" 1J1Ight wh<'l.
IL RI'I)l"lIrod ill nrmu Plirk IIlid dl..eo\'crL'<1 1I1lt! n'"I11't1
IIIl' (un~us wllich ClIUSl"ll Il III Ih" )Illrch lM.ue of the
JOllrlwl 0/ tile N. r. IJvl'lIIictll (1l1roC". Hr. Mnrrlll
<:rltid><e'l We llcllon of lIle Inti'r!<I.JII,e conl'elltlon I'e
c"ntl)' hel(1 Ill. II'Lrl'I;;I"lr~ III lIt1ol,t!nJ; rC8olutlolll! III
flll'OI' 1'{ n l;:ener:,1 C:lLlJI,Uh:u shllllllr 1<1 W:ll. :\lrt':\d,l'
1K'g'11Il III l'ellllS,'h·UIlI:I. ))1'. :\IUI'I'III tlllnkl\ !J1Il1, olh<'.r
St..t~ wOllld he ullwllllJ to dU]JlIcllle the ClJ~ly I'PIIIl
-")'h'lmlu e.lperlment... or to Iidopt IIK'tbOlt.. whicll hal·...
!lot been tested IIlLd lire Ilreu)' L~rt:lill 10 'nil. Ill'
lJClie\'(';; that tho bll<;ht. C:lUnol 1.10 C(lntrulled h, the
f\1I'L'l$t 1_.1' t:lItl ~n!.tlng (lilt. method hCCllU:<O It is IIl'tH':
tlL~llly Inllo(lllSlhle 10 lOCH I... all IHII',LIlCC lufi'c.l!,'nl! (II'
lu eradlclItc u\l tboSi! Ih:1t are IUC:lli!fl 1I11e! the ~'C

olldur)" Infectlolll! duc to their wltle!,. dls-'<Clllll111lctl
Jllo(lrell. He 1;;1)"11. O1OI'('O\·er. tlllit fM lell to 11"('111)'
3'enl'1l llfter tile fcllin~ Or 1I1e tri'/.'" Ihe 11lse:!l'(> wunlll
ulfect "lUI he 1I11r"fid I»' l';Jlroul.ll frOIll lllclr I·Oot>l. Dr.
~[llrrlIl 1,lacl's Ilt.lh! rellHLlcc Oil 1110 pul)lI ...h(~1 IIC(~llllll

or tho 1'.Xt.('rLlIhmtlou ,Ir lhe 1I1lJ,:ht In ille \'it'h'lI)' (of
Wnshhll;lOIi. !llld !;II)'S thllt no troe ur g:ro\'c "ITL'ClL'<1
11)' Ihe disease hail <'.\·cr tll.'Cu i:lIIl·....I. lie l\AA(!rt..... fur
thermore. thnt e\'ell If all lId\'lllll'\! InfeetlollS Cr>ul<l 110
eraIIlClltt..d. nil or t1l(' ftH·l"lller.i etJnllc<:tcd wUh Ih(' Jo;Il\'

erllllleut und Ihe enllre nrlll~' or the ('ulll'!l :-It:Lles
wilul11 1Jl' ult('l'l.1' 1'11Werli!ll:'t to 0PIM)I!U lhc 111'O~I'C~S ul
the dl",·u>!C I" I~ nmln IIIII' "f nd\'llIlCC.

the wcll IWI[. The l'O!lIlll\' lIf the !tItter would 11T'(l1,",
fllily II... fill' 1.00 '!luall 10 1IrOfhl<.'t., the 1'I(,ltllLl HTL'ClN
ollSCl'\·ctl. As I'rot. Wllhll'1J p.,lllh'li 0111 1",m.I' SC;lr~

ngo, (ouch of HW!«l well" tIlJ\lLllc>t~ 1:1lJ;C a IItlhtel'rUOeliU
resel'l'oir of IIII'. 111·ob.. l.l)' f11lhl;i the inl.'n:lI<-,<'S flf "'Illd
or gr"\'cl be<!lj. Wlleu Ihl' l,rC>ll!!ure of Ihe exlerulIl
~llr l~ diullnl:'lbe;1 !SOUl€" of thIs IllLl,risollt,<1 nil' ~'IIf~
nnd the grt..':Ilcr till' full of rhe huro)mNl'r the ,!:'rctller
the fOI"Ct;! with which the all' I" ClI:lI'l!Ill'lI. 'I'he filet
tllat tlle umjorll~' of dl!('l! welt .., Cl'l,;eil Ill. the mil

except ((II' Olle Ill' LIl01'e ."<IHall OIN'III11).."S. 'h' llOt: .'xhll,lt
Ihe 1,IIenomena of 1.11111"111;': lind ",m:kll1:t l-4. lll(>r/'for~.

CXlJlalllct! b,· 'he fact Ihnt the)' lIrc u"t "I,ll' t'J \lr:.w
UI)()II I1ll3' l'OlIitlller:.llle IJlJtI.I- of hUllrl.sl>l\dl all' lll'!l.ldcs
tllat l'(,1lI111Ilcd III the 11'('11.

A l!t'rlous result Q( the "(Icklll;: 1'I'OL'\'l'lli I" oneil OIJ..
>le1've;1 III wILl"'r. I)UI'IIli! tlL(' VI'{'urrcllL'C llf hi;:h Iml'o'
merrlc p"e><>lllr(> alld ll.>t l1<u'll llL'l'Ullll\ll1tIUll'lll. I'I\\'
tCIll(lernlurc. IL fJll:llllit.l· "r Nill nil' I;: llrllwll IIIU, lhe
well. :Hl.! the wlIler f .......,...·'" ('W'll III ;l depth uf JOO
ieet or more toelow the "urf,,<-'\! ,-.f 11ll' :!roulltl

The l(lrt!~oin;.; ",hlll.le e:'i\'I:lIl:ltI".. "f 1,101"111:.': :1Il/1

"lLckinL: well'" d.ll'" UOf 1I1'ljl~' l.l 1111 ClI."t!>'. "'IUCIlIlI'iuns
oi wlltet··lel·cl lll:'y fl",illlh',.;..: l:1I.' I'i"" tu ~ilLlllnr ph.....
lInlIlCWL. :::;llllIKlSl·. f"l' ,·Xlllllillp. lllllt II IIcn,·.\' filII of
mill Cl\ll!OCl:l II ;."(.'111'1':11 ri",-· "l Ill" Wlll,'r·I.1I1,1" III II

w:l!cr..1Jcllrlug Slmllll1L "l I;tr~i' 111"'11 1)'IIIt: 1"'IWlllh ;111
Iml)l'rI'iotls :<Imtum. til.· Inll"r I!{·lll:t !1I'1·(.'rllh,<1 :It IIllly
11 f~w IjOlnt.,; by well"" Tile :Ill' !lIlI'rl.!iOIi\....1 lll,(we :tn
exten.~h'e ",11('('t l,r WllI~r 'I-Ill thu ... I!(~ forc>:<1 thruugll
lL f"w ;:m,llI oll(!l1l11:..'l,;, C'It'tt uf which will II\.! tile 8ulll'L"f!
of:l l'inlcut :olr Clll·!·PUI.

f'IU('lIlUlloll'" ITI ttl{' h·IIlI"l'I·'ltlll'{o of the jlut",I.le IIII'
1Il11)' lliso I,hl)' :1 Illlrt III tll<.'$C I'h('1I01l1('IIU. It I!' well
t.'llIw!l IImt IlUIU)- l':I\·('rll.'t. C'OIlIlUlllllc.'ltiu~ with tbe
outcr nil' I))' ><m"l1 0!J(!1J11I:.::s.. IIlnw In ,,11I1111I"1' Iluf! "uck
In willieI'; til{' lIlr wllhin Illuluhlluin:: n tll!llrl~' IInl
f01'l1l ll'lIl!>(ll'iltIU'tJ whllc lhut wlttt'.lllL 1'111'1,,>, with tile
sea;,&tllL. .\eevrdlllg tl) I'r.)f. Hnl·IHluI·. 1Il1111,I' Oh...PI'I·.~rs

1I0tlCi! II dtul'UlIl l'cI'el's,,1 of IJlc IlII' c.ll·r(·Jlt hi Wt·Ill;.
corresllondlllg to '-he dlum:ll l"'r!od I,f tll1' telllperll
tu....

Ln;:U)'. wclll!! Ol'Ctlr In '1'1111'11 there Ig It C(jlllilluou>!
indnlft. nr H l'Olltlnul'lu"" ollltlmIt. Two exalll[.I;':'! of
the rurll,..,r ex-I;tt in (;""I':.::ln, "nil wel'e Ih'S(.'rll~,1 II r...w
.\'elll·1I Ill!" 1'.1' Prof. :::;. \\". ~lc(':I\Ill!. lu tt,c""" ClIlll!l;,
the IIII' cnrrent;." nrc I'ntln'l.\' hul'·I\l:.IIf!pul of lltUI"J\
IJlIerlc I"·(."$ur<'. IIlld lin: due to the frktJon (I( thl' IIiI'
of u nlllldl3' 1101"111':: s\lhferr:llll.'llll sl:n'lllll of \\'Iller.
Prot. ~lcCrtllle COlUlt:.rl'!S tile lIl'll.)ll ..f 80\'h II I'1rc:IID

tlO thltt of f1Ichllr(!'s Willer :lir 1!11l6t. found iu rWIlI)'
InOOrlltnrkos. 1'he \\,(,11 rnrLlI.~ lhf' lnl(·t fOI' tht! :Ill'. llUd
till! 1'111'111 ;;;trelll1l In t.lw "'lI\)tCI·t·'IIll~lIU d,nnllel. Into
wll!ell Ule well open". conmlctt.~ thc 6\nrllllons Ul'lCei:<
.mr)· for "0 In),:"olllg :Ill' hlust- _\1< the :III' I"" ('I.)ll.il.:lllll,.
Idug (IntwlI lu at thi."< I".hll. it IIlUst t'SCl1[)tJ l'Oll"tIlOU)'
nt I!Ullle olll ...r 1)Olnt; If 111(' 1:lI1"r hUIIIX'IlL..1 to coluelde
In 1~i1ion with II w!·ll. W(' :<h"..1II hal'p n IIcll "loW
Ing ('{Illi'tflnll,r. Wltllillil. l'f'~lll'(1 In thc hill·OUI\·!.I'l<' I'res

"lire.
'rcrt.lary

. 'pil~Oie""""""

Agc or Mlltcrlal.

1~11'('(1 with thL' tolal 1I1l1nl... r 'If wclhs In fhill COllntr~-.
IIII,' llUllll>eI' lhul exhl!Jlt 111(· Ilht'nOUl~llll of Mowing "IllI
1!1ICklll;t ill IItI!. I(lrl;l'. II. l;l lI"t SUL·I'I·I"lu,!:'. thcre.foL·e.
tI"ll .~\ICII \\'I'II~ 1ll'1' lookl~l "!!"" II." loclII tII'II·I·d",.
IIml III ROlIlC 1'1:.Ct.~ Ilrc (UJI(lIl'; tile 'lhj''Cf,~ "f Illlerc."L
reJ;IlI;II'I~' l'xhlloif{'(1 tlJ t(,uriBLS.

In"II('l11011 of the [:It,ll' tllJ<O ."<hQ""Jl thuL ."uell well'"
:Ire u,,"llllS 111'(,1'. 'Hid lll:lt lll"y existlu II grt':.lt \'nrlel)'
or llLIII,eri,lI>1, hOI-inl; \'UrhlU8 deJ;rl'l'S of 1)Q1'Uil.lt~·.

The Il:lLUPS "Wt::lUIl'1' wI'Il" and "1':lrQllle[l'I' well"
oflcli lucl,lI)' lIPI)!iell til well" tll:lt IJl0w lind suck I'eneel.
1.111..' VOl'nhtr IJe.llef thnt 'he helln,'tnr of UleJlf.' wen", I"
:;''OI'eruL'tl til JlOllle 1\'>1)' 1))- till..' wl'lll1l1~r; ftnd tlliA lJe.1ier
Is III Ihe lUll In (.'()rrl'Cl. I. e.. tile (lbeWJlll('II:1. hi II 1U1I

jorll~' of Cl\~"8. \lelJelld 111'011 1I1lt:tll:lllolll:S In the hllT(J
Inefrlc l;fC$!llrc" und 'llC>'c In turn lLre hro:'dl)' rp!:,ted
W c11l111::i!l:S III the welllller. Om' of the llrst: p.'I·lIOns to
t",.t lhis h.\'ltuUIL>8ls cXIII~rlIllClltlLll)' \l'1lt! Pro!. ;1. 'i'.
WllI'Irt.1. (If Ole 1'1l1l8lls ~tutp ASrictlltllrll1 f'.IOllel;'l'.
H'II-Iug be:lrd of :l wcll of till'" charllell'r at Wlnonu.
KlIlll:SlllS. he \·I.~hed the 81)Q1, >'elllt"{l the WII of Ule w,.11
nlrtlgilt by IUO:;III8 or lUort.'lr uIlII ()Inllter of I':lrls. :Illd
in"t.'I·led ;1 l:lmHIl I,m$! tulle L'tJllllt.OCtlUl' the well wilh
:1 1::1I~(!. '1'101.' Inll>!I' cOllsl"t!.'(1 or n 1'-"ll:q ....d l;:11l""~ tlllle.
tilL' 1.leuli "f whIch r,,\' 8ll,-er'ul hlcheil UI' Wll" nll"l1
witll wutcr. '.l"lJe i1m,:lmiHOllil III t.he hll'('j or illc wllter.
relld IJ~' IIIL'lLnll ol nil ~ltl.J'ched scnll'. Im,lIC1l1ed Ihe
dirt'Clioll allf! force of Ih" :111' lI)(JI·l.'ll ..~ul nt the 1011 of
lh... well. Ih' Ct)1U1)llrl""-'1l 1\-ILh "'-~'ldiu<;!l of n mercnrbl
l.Jaf'\)lIIell.'r It Will! ",hOWII conelll;<!I·"ly !.hnt Ihc :111' in
Ill ... w~lI I'XCI'I,('(1 " 1'1'e~slll'e Olltll1lnl when tile bilnlllL
eter fl'll. 1111(1 ,delded tu the l'I'L'Slllll'e of the flIll,.'I' fill'
wIlen thl! 1,>J1l1Jllle!cr ro:<c. Tile llXlll:IUIHl(IU of tile ordl
mil')' plleUOll'I'II:1 or >'..cklllS: :11)(1 1)lowln.l,: 1,,,,,11/1 I... there
fflre. Ihat" I.od,· of all'. incltJ;;('\1 lu the enrtb lind CtllU
mllllk~lliul' wllh tile e.xtertor to,· lonl)" one or " ll'.\\'

~lOlnll orlil('(>~. 8llls Ill' struW: Qutdrllft... lIlid Imlrurts:
III :Hlju~tlnj;l Its U!llslon tv l.lUlt of 'he nil' ollt:!idc.
It must not !l<l Slll1IkJSL'(I, hOI"el'l~I', UUll the Inclo;;(.'(l
bod.l· uf :Ill' In fllll'l!llOIl Is merely that c.-.ntain<.>d with III
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T ilE 1.1·1'I1L "1.olUI\'III;': w~lI" I~ :lllpilctl to) II well whlc!l.
ulIOler CCI'l'l,lll clrCLIulstllncc~. I;II'CS out II l'lIITelll. or

:III' (I'OIlI nllY IIlUull rllJeI·tm'c :It It>; "'Ilullull. Tills Clll'
relit l;s "fICII si.rong cnuUj;h to lilt 111111 bIOI\' llWIl)" li;;ht
nllJI"Cts 11111"'-'<1 Ol"er Ule IIfJl!rlllre. or druIII"") Inlo till'
l'tL><tng (If the well. Its eml.!!l!iou b: fN'<llIentl~' ll("('vlll
1':IlIIe;! b~' II whlstllllg. rourlng or lllOllnhlg llfllse. whlcb
LIlli,. Ill' IImllhle III :I (11.4'1lI<'e of @to"erlll 1'",111.

All ;t nile "hlowlul;" well" 11m 111,"'0 "",\L<'.klm(· wcll!l.
I. e.. nt tllut.'l$ UI\l direetlol1 t.f tIll' HII' cunellt III
ren'rio't--d. the 1111' hehlg drllwn IlIto the well. CII:ieS are
n.'(,~lrded. hO\\, ...I·er. of ~'elbl tJmt Ilhl'a~'" "lIlow" ,uKl
or Mh(>l'l;l th"t "lwll)'S "~llck." hut tllese nre mre.
Tit,' term "hr('lltliing well" ba$ soillelimes IIet!II 1I1)plled
to Ihe COUllLlon l,'pe ot well thnt 110111 "111(>11'.'1" uml
"lllll'~"'"

~Iallr .\'t'lLr;; fi;:O the r"rclgu sclelllilic jrJlll'lml1l 11('·
~:rl"ed :t t1t1IllI\('r or well;;; at ~Ierr!ll. " 1I1l1t' t'OlIImUIl...
hi Ihe L~1I110Ll ot (:ell('I':I, ~wll7.er['lIId. which were 1101
b.I~1 II~ I'llf'\lmete""" 1J~' the luhahlt:lllt!!o. The!'e well~

wI,lch \\'I.'re n'r~' llcell ,,11(1 Wcre nu 1(0)..'1:1' 1I.set1 lor
lh'"wlllg' wllter. I"'d llet!lL l.I~htly 1)lockL,1 up with
IWI>t"m·.I· I'),'C"llt flir llli tJrlt\(.i' or SOllie t,hI'L'C l:elltllllcl.,·rH
III 11l'0111'l'·1·. tUI'(JuJ,:h wlllch al.!· Cll,·I·,·nl.s ll<.~u<!ll llll,1
{'1l1cl'f"(1 III IIlc IIUlIIner al>ol'l' dL'SCrll~. 1)111' o( !J1l!'S('
IIml 1Jft'1I fitled with II \\·hl:<lle. wberch,. tJlC l!OlIud of
It" IJl0wltlg was r\'nlleN't1 'l\Idi1Jlc 'It tl J;'rellt (1i,;1:1l\Ce.

The hlflrl.ft of 'he all' WI'''' reg:.r,led us a ]lr<)l;lIo."<tic
or full' Wl~llher; willie ;0:11'011:: 1'lowlng WllS IJellen,<! to
l,e II "1I1'f~ loken of OIL lq'tlrOltchill~ lIt,OI·IlI.

III I'{'(.'{·nt rear!< Ill(' Ol'elll'I'cnee or IIlo\\'lll~ welli! hllH
IIf'I'II I'pport<.>d :It mun)' 111:leel' hi Jo:\lrOIl(! 'Illd Amel'le:"
'fhH"" III lhe l'ulfed :-ll.Jlt\~ h:l\'~ 1"'('11 smdiL'ti If)' fhe
l:.".lu!:i~l RlIl'\·e,'. :lIld their Ilhcuolltena :Ire 11011' f:llrl)'
lId! Ilmlct><luo<!. The ~un'l'~' Iml!' r,.'eelltl)· Imllll."hMI
the lollowlng Itt:ill>ltlcs of the c'Ilstrlllu!.ion of t!IICh
\\'ell~.

,\lthoUJ,:1o t.he followlll;': Ih;t i", Ilrlll'IlI)I,I' rar fl'ultl
COIDplcll'. we 1111I)' ne\'erlhele;til lufpr (rnm I' thllt. com-


