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Apologia 
l'\,,•nl_\· :1•c11·-., ;11211 \\( ' h<1pPcl 1liat Proft•,-.,c>l' Buhn1nil ~hin1l•k. "·ho 

ldJI'\\' the• \1''.!<'1i1ti1111 (Ir lcn,a cl', IJC) Oil(' ha-., knO\\H it lH•l'111·1· fl l' -.;inf'•', 

"nuld "l'it,· d11\\·11 hi-., oh,1•1·\ at io11s ;incl 1natun• C"n111·ln-.;ion~ nn tht· 
,ul,jc,·1. 'J'i1,11• ,·,llt!.!ht np " ·ith tl1t-> Prnfe-.,,or, ancl hr ,lird in 1~;:~,. 
h.i, Iii'.! 1·11111 pl•·1c•cl 11111_\ t ii<· fi1·-.;t part 11f l1i -., 1n1cl1·rtaki11!.!. Thi~ c·1n rr-.; 

1111· , 11\·i 1·11111111·11t:1l l'a1·t111 ,. Thi· pc1pc•1 ,ras p11h li,hv1l as a Bullt>( in 
,,r tli" 1· 11i,1•1·-.,i1:· 1:,-;Jii111\'k J!l+--,. 

1:r,1111 ti1,1c t ,1 lilltl' r li,l\1' ])('('II Lll ' '.!C ',l 111 clc",("!'i lll' Ilic• \'l'gl'tatinll 

11f !11,,:1 ;1, I li .1 ,·1· k110\\ 11 it -;it11·1· 1<HHi. i11 lic·u 111' :--;1lin 1ek·s unfinisli0,l 
''-"I k. l' li11tt'.!1I I li,n·c• ,1h,c· t·, 1•cl 111pC1'.!l'c1j•li:· ancl plant li1'1· in ( ' \'<'t:· 

•·Ol l lll', cd 1111· Stntc •, ,111d 11.t\c· 1·ollc·1·1ucl 111<1...,,1 ,-., in Di.., ot' Ilic' !)fl 1·ou 11ti0'-. • 

I 1,,, I t }1,11 111,\ k11cl\d1·cl!.!1 i-., '.! t'H\'c•I:· i11.iclc•qna1v fc,r t ltt' ta:---k ns.., igne,1 
\, \1•rl]1P] r•,..., I 1·1n11cl 1·1·,Hlil_\ .t!.!l 'c•c• 1lwt a clc•...,1·riptio11 111ust ht· ""l'it t rn 
,h ..,,,.,11 i-.. fH,-..,iJ,lc• . .111,l I hn," .' i,·ldc•<l to p1·r,nw·,i•111, ''"(>l't·inll:v thn1 
11 1 i> t"I• ,,01 HC1l11 •11 H. \Y_,·li, •, "11<,...,1, 1•111·011rc1!!,1·111c-11 t ha..., l'\'all.' kl'pf 
1

1
11• 1\c 11l. ~t1ttl" I hn,( i1i-..ht1•(I tlw1 thc· t1·1•;1t111c·n l 11111,t Ji,. ,11 Jpw-..1 

'Jil.i,i. ,, 1r 1tdo!_!ic•;1 I. 
ll l•l11 li :1, l11 ·1 •11 .d,u11cl;11itl,\· J°<11'llll'flltllll!,! rn1111 111,· \\lfc·. Loni,a Sar 

~1•tH I ', 11,.11d. !'1t1111 J> 1·111'c•...,,c1r 1:. \\- .\l.11•fi11. l >r. R. I•'. Tl101"11e. Pro 
1 I , ,c )I • J I I . . \ I k ll I .11 l. ; I II d 1 h (. I. i{ (' I l ( I(' 1 (II'', I\' . . \ . . \ II '1 (' l ·..;11 ll ,1 11 cl -\ ( 1-I 

ll .1:d,11. Tl, ',llf'JIClll 111' 1!11· 1;,•,1d11.1(1· ('nllt''.!(•;1111 1 th,, n otauy ] ) 1·

Jl.tlllt\1•11\, ,,r tit,· ~Lit• l lli\1'1', 11\ o L 111\\;t \\,I, (' -s-.;(•111i,d jn thl' p1·11.i1•1 ·1. 
1,,111 l) tl11,c IJLllt·li tli.iuk, . 
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Jn\\ \ :--J'l JiJJS l:'\' \\Tl H\I lll'-1'<1J:\ 

f 11 h1·i<'l. (1 1\\il i-. ,1 !.!.l',J'--.l,n11l \\ 11h t'u1, ..,1.., ,1]11!1':.! tit,• 111,1.inr· '-I I •.tJ11· 

f·'a111ili,11·it.\· \\itl1 tlic· l11)'t•-. t lllil]> Fig.4 . 1lil' !.!.l,ic·1al 111,111 Fig. 2 
;ind fllC' ill'iliJ1;;!.!,c' 111;111 1 Fig. 1 \\ ill he a-,-.11111i>cl Ill the· f11ll1,\\'IIJ!.!. 11· ':.! 1 , 

f<'l111 ·i..,111·-.. T hi· llllJ',J 1d' 111\\ ;1 lit1'- rc·c·l'i\ c•d a111 11I i,111 !'1'11111 l ht 11111 

111 111<· tir-.t 1•xpl111'1•1·..,. l'arry·, li,t <>\11•11 1852 . I·: ll-.\\11t'lh 1922 
h;J,c•d 1111 ,,,.Jf11·li111i-... 111ad1 111 ],.J-, 111•,11· ();1\, 1q1111'I. ;.11d 1,11 ii 11· I 111 
1 wc11· I J,,.., .\!1,iJH''- l'a1·1., 1878 . ,1·<'111, 11, 111' 1 ]11 tit -.1 1111 n·,·01·,l. ··I '11111-

plc·tc· · li,t, c,I 11H \;J" 11lr11· j1L1111, Ii, \c !111 II p11l,l1-.;f11•d 1,., I •ll'•'llt' 

11907. 1·1·att., 1933 ,111d l'1111a1·d , 1951 Tile 111,,....,,..., ,111d ln,·1• 

\\·01·1, \\1'1'1· J1..,tc•d J,_, ( '1111,11'd , 1945, 1946 th1· ;•l':.!,t 1,, 11 11•-.1·1,•t 

1931 1111 j1:11·c1,111,· lllll!.!.1 ''·' l,1'111;111 ,111,I \rl'llll 1929. 1'11 \J.,x-

' 111., 1·c•t,·-. 11,· ,\ );11· hl'icl, a11d .\f :i rl in 1934 Li,t, 111 , t 111 1· !.!. 11 ill( -.. 1 1 
Jl111'a, 1,t ,, \<'J·;il 1·1,u11t1,•, ;111rl lc•,,1•1· ;11·, .i, . .in,l 11, .irl, , \1 ,., till!.!. vi-.· . . 
:1h1111 1 tli,· pl:1111 li!'I' 111' (11\\;1 \\ ill 111 l1t11111I Ill ,lllllll,il l'I p1J1 ..... l ,! 

,p1•1·ic1I l111llc•1i11, ,.( tl11• :---1.111• 1;1•1il11!.!i1·;1l :111.J \ ;11111·;d ll i,1111\ ....., 11 

, <·.,. i11 111,• 111·1w1•1·din!.!, 111 t lic 111\\ :i .\,·a.J,·111 11! :--.,•ii 11,·1• Ii , , 

i11d1°:\ i11 ,111111111• .-if· f >1·,·xl1·1' 1945 . th1 :\,11111,tl lli,1111., 11111, 1,-, 1111-. 

111' tli1· St.11,• T·ui,1• 1·,i 1.,. 11!1 l,1\\ ,1 -....1.1 1,, 1 ',,lf1 '..!• .J11 u111;il " .....,, 111·•. 

;111d tli1 ,111•1'1·, 1,t· 1'11•....i•-. :11111 ,[i-...-...,•1·1,1111111-. 111 Iii,· l1111·,11·1, .... ,11 , .....,1, , 

! '11lli'"1 ,1111! 111•;1•1·,11.,. l. :11'!.! 1' l11•rl1d1·i;1 :11·1• 111ai111.1i111 ,I .ti 11 1 .....,,: , 

('11ll1 ·!_'.1•;i11cl 11i,·1r,11_,.li, .\l1 l>,l\id l .. ~~.1,.1!.!.1 :11 \]1111111 I' ,,-.. 1. 

;1 111] 1,.,. 1111• l >a,·1·111111rl \, ·ud1 Ill.' 11! :-;1•11·1w1·. 

1•'1111·1-.1 ic·, 11111k aJJ 1•1·1,l11':.!Jr•;1 I ,l.1111 ;1 I 

l>J,1111, \JI lin11l1•cl ai·,•,r... \\1 1·1 li...11 ,1 '" 
;JIJ11L11 : Ji,, 
h,1lii 1.11 , 

1i11!.'.t1r...l111l :1 1111111IH•1· 11t l1;il1itat, 111 \\1•,11111 

111111111 

1>:11111111 l 

111,:1 \\1111 

c , l I 111 ",\ 

1902 li.... 

l1111 11rl i11 1•;11·'1. If, , f111int1·rl 11111 1111· 1·liat1':.!1·, in tl,11a ll'tt111 11111 lt.tl111.1· 

111 ;1111i1l1PJ'. ;11ul 1·111·11 '-(11111dit1!.! d1ft'1•1·1111•1, i11 111p11!.!.t:111l1.\ ,11 ,I ... ,,J! 
11 1 cl,,...,.1-il11•cl i11 ,i111il:1r 11·1·11i-... 1 lil' 11,JJ .i ,it' 1111r1]1,·rn l,1\\, I' ' : 1>11!.!, 

11909 IJ;1>cl 1•11 1918 d1•,1·1·1l11'd \'lllllllllllliti1•, i11 ;1 ··1•1·;111·11 '1)'1) 

Ill('( Iii 1·1·1111;,I 111\\;1 ,l('('\Jt'dill!.! 1,1 li,1lii1,11. ;111,l T1il,1,.1,I 1938 
11·1·r111•rl ,i111il:11 ], 1111• llc1ra 1d 11111·l ll1·;r...t1•1·11 l,1\\ a Tli,· 11111-.1 , ,l1a11-.t I\,. 

"nt-k., •>I tlii-. ki111l ,11·,· -....J11t1ll'k·.., f>l ,1111 l11••1!.!1·,11iln .,, 1h1 11k11l1,, 

1:1 !.!11 111 1915 .111,l lJ,1.\d1·11·, ,11)\('\ 111 ( 'la., dlld (>;i] ... \ lt11 t1llllll 

1942 .\il-r11;111 ;111.J 1;jJ I., 1949 l r... 11',I 1lt1 \\1111,l_, 1d;111t, ,11 ,1 \ I I, 

111,1,·,,, itl1111':.! tl1,• I>,.., .\l1,i111, .11 ,l \l1,,1111ri Hl\1 r,. ~1t11111 I- , 11,i,111111 •1 

a l'J;1111 !,, ·11!_'.J't1J1l1., ril l11" " 111 1• li1·,1 Jl:111 col "hi,·lt \\a-. 111·, 111h 

1111,11111111,111,1_\ 1111hli,Ji1•d 1943 Ii i, n,- 1<1111111111,nk, ell" •• , · 1, ~1,11 

l ' 11i,,,,·,i1, 1·'1•1111 1 tlic •...,., li1 Id 111111, tlw li,1-. 111' l'Lllll'- li:1\1• 11, f I "11t,,J 
1

1111 '" ··•Jlllll i,·,. illld i11 '-111111' 1·;1,1·, 1;tl11d.111•d a, 11l:i111, of \\1u1d1:111,l-.. 

111·niri1•. ,\\;1111J" 1 l1·. nwk-., ,and and \\"L• ,1-. ' l 'l11•-., 11-.1-.; h· \1 l1, 11 

1'1·,·1•]_, ,l1.1\\11 11111111 t',11· Iii" pr1·....i· 11 t ,111,l., 

\\ l' 1111" 111•,..j 111 !>111 ld u 111,11 t 111•..,1• J •11111,lat i,Hi-... !J.\ t h1· 1111 !J o 1, > 
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(' ll.\l'TEl{ f 

\\ ,,11]l;111cl" ;111,l !.!I ;t-,',lancl-; (·t)\.(' l'!'d lh<· ;-.lll'r,H•1 • ol' l1J\\il in th1· jll'tl-

11111·111111 c, 1 ,ilu,111 I 1n , \\ hPn t li<• \\·l1it<· 111an c·an11 · ( Fig. 4 \. Bon1er
i 11!..! tlw \\,111dla11ds 1h1·1·, · \\i.l" o1l<'ll a .... ti·ip or ...,fil'nhlancl. Th1•n· a•·<· 

,iJ...," i11 1 11\\;i 1 ► ia1Jt-., that inhabit liotli -,till n1H1 nu111ing \Yal<T'i. , \nd • 
"11 c·l1fl, c111cl r,wk, "1111 I' kind .... 11 1 plant-, .find foul linl<l. "\\'ith 1hf• 

;11h, 111 ,,( ;1!..! l'i<·nlt 111·,· ;i111l graz.in!.! cli...,1i11<· l \\·,·ecl llon1s haYl' von1t' Ill . 

Tl111, l1l,tl l_\ ki11d-., ,,r \'l'!.!l't;1ti11n (l('('lll' ,ri thin \111 · ~tall'. 

\\- lw1 c•\ ••1· Jiiall1" <..:J·o,Y <',l<·h illdi\· i,lunl <·11n11·-., into , ,ll'i,,n-; l'\:lalion'., 
,,·i 111 11I 11, ·r i11cli, id11c1 ls. Tlic•,c • 1·,,Jntio11 .... 111c1.,· lw 1le...,i!,!nat1·d a-; so<'ial. 

111, 111;11 1,,1· \\·h1·lli1·)' tht'_\' ;\II' l11•lpr u 1 OJ' lia1·111f11] 0 1' 11<' ll1l'~ll. Thu-.: 

1.Ja111, .l)(' lnll11d in , rwi al !..!l'OllflS ..... (l(' i1 •t 11· .... lll' ('Ollilllllllitit•"· , \1•(·0l'll

lll!..! ,, , 1111 tl11l'i...,ti1· <'lllllJ11hit i1111 ,,I' tl11· !.!T<>np-., \\'P ha\<· 

\\' 11,11l lc11 1cl <·111111 111111iti1..., 
-...;1i 111 lila11,1 <·111111111111 it i,·s 
c, r,1...,,lc111, l <· , ,1,11 111111i1 i1•..., 
E1111·r...,c·1 I aqnu ti,· 1·11111 111u11i1 i1.., 
'-.1tl11111 1· .... ,·d ;11 111:tt i,· ,· ,11111111 111iti,,..., 
_\J """ n 111 l I i,· lit 11 ,·0111111111 11 1 i, ,..._ 11 i' rnc·k, . ..,oil () J' ha l'k 
F< I 'll ;11 1d lln,,·c• 1· 1·c,111111nnit II'', 11!' J'()(•k" ancl <·lift\ 
\\ ·1'1 ,I 1·11111111111 1i t i< · .... 
( 11 I I 111 I l 11 I j 1 j c ''- II t I· 11 \ t 1 \ ; i1 I · d JI [ ii 11 t -.; 

\\ tH>l>I. \ '\LI <'<f\1.\fl-'\'l'rl l•.:-; 

T1, t• 1·111111 1111 111111·" i1 1 Jo\\H a 1·t• 1·\o...,el>- l'l'lH tl'<l 1t> 1·n·l' l's a111l 1·i\'l'l' 

\;1ll, ., .... ,,, t l1,1t \\1· 11,·ai-l.\ ah\a>·.., !ind a gradual t 1·ansi tio11 l'ron1 th1• 

\\ill11\\ ,1..._,, ... i;l1i11lh ,,r ri,·t• J'-l1a11k" t, 1 tl11 1 l>u1· oak a,s1w iatio11.., on thP 
11111, L' ,l,,j>c·s \\', , hnd in l';Jsf,,1' 11 lo,\ ;1 a 1·vgulat· ,1·1·1l·,: 

\\'ill, ,,\ """'wi,1ti11n 
E li11 ,h',11(' i,1I lllll: 1•:1111\\'()()(1.., 
J{ ,·d 11;ik ilS's!H'l;Jf i, 111 
I \111 · q;1k /l','sill'),il ll ll l 

rr11: \\ II r (/\\ \:-,;:-;()( I \TIO~ (:-- \1 .Jl'ETl .\[ ) 

'I 11 111;wltl1•;il ,, i\]11\\, 1:·-.:11/ 1., 1111tt/fJ,/ri/1J1rl<s .1 oc-c-upiL•.., JH•J·t1nn iall>
\\11 111.ll''..!i t1, 111' \\,11t•)'\\;i_\,, ;1tt;1i11 ill!.! i i lwi!.!111 11 r .)l) lo ti() fc•1·t a11<1 

1•11 1 ·111,, .. 1 \,1,,•11h1 1ol·lJlt, ·111• lak, fl f,,.lll Uia_, 11950 ; of lirynphyt ,• 
11 1 :\I I':--:\. :\ 1111,, ut' ,il:..a,• a11 1'111111 ,:11111u, ,-.1111r,·,•-.. Fu1 llalllt'' of ftrn:_: i 1 

11 I, I 1, I 111 1•1,.J\ ""' <:. \\. \l.11 1111 : lint lw 111111l'1 n11I ,,1it!' th,·111 "ithnul 
11 11_ ,,1fi,.1111, ,. \': 11,-1 ,., ·111,I f,11 n1, Ii.'" 11111,tly 111·,•n 1g111lJi•,J. 



a di1111wt1·r 11( 1'2 ti, ! Ii i11<·h1· ..... ~Il11·li lar'.!t>l' ,l1a11H•lc·r .... an· n11 1'1·,·1-'nl. 

J\e111·ath 1111•"-1 th1•r1· 111a., lu a .... 11111lil11•1·:· of Sal,.,. i11f1 rior. antl rill 
h1•rl,a'..!l' ot' }',,111,101111111 spp. a11cl /,11 r,i11. Tli,· 1111,s-.: . IJ1ha11 IJ1'la I1,11 11 

/Jlt/111., is (1('1·,1siunall:· fnunrl in th1 !l)O ..... t ,11il. 'l'Jii.., '..!l't1ll)'ill'.! lllilr 

1> .. 1·ull, 11 th<· ~ali1·1•tu1n a111~•:!.!dalo1cli.... .\ ,·c11 i.1111 ni thi, ns .... ,wiali1111 
,1,•1·n1"' ,, h1·r1 ,S:olu 11i11r11 tak1·'- t hi pl,11·1 111' '-11/1 ,· 1n1111,1d,rluid1 ,. Thr 
.1 .... so1•1al1 cl pl;11d, a1·1· th" ";11111 

. \ ~alt1•1·tu111 a111_v!.!1laloidi, \\·ith < 11//1111n1, ,111•, ·i, ·, a!t•l ]',il1Jr1111111n1 

h 111aru1llal 11n nlcl1•r. dri1•r hntto1,tlalld ..... Tl11· ,viii(,\\' hl110111 .... ;il,und
a11tl:· i11 '\fa:·, 1·11,·Pri11'..! its(']( \\'itli !.!111«1, 11:,. 1'il11\\ ,·at kin-.. .• \t tli1• .... an1•• 

ti1111• ti I l.,1,,·tlu,1n .... <11'•· \\ hit1· \\ itl1 fi,d1:-·- .... 1·1•1111•1l 1111\\1 t· ..... 11.u,·!1 vi-,il1 il 
hy 1ii1·, Th,,,,, ar1• tl11· tl'd h,l\\·s nt' .111\1111111 , ,,·i tli 1•ri1n,1111 ,..kJn. 1'11 11 \\' 

1·dihl1• tl1 ,h. a11tl ',['\'< 1·al .... ton~· ··...,1•1·11, .. ,·,11·111>I, . \\', 1·.tll lh\'111 

( ntfru 1111, 111r,/lj.__ B11t ,vhn ,l:1r1·-.. to 11cunr• ;1 I 'rata!'!.!11..,? 
• T\•a1·ltl1·af \\illn\\. hl.11·k "ill.-1\\· a11cl s1111rlhar \,il 1o\,. a1·1• 1·nn1111011 1n 

.... nitahl1· pl.1 1·1•s ;i]] 11,·p1• 1111· :--,1at1 '°'11 an· Ll11 ac·!'icl ,, 1art,,1·, ,I._, 1'ht 
,pr1•if', 111' ( r1Jfo1 q11~ rl1fl'1 r frn11, plw·1 tn 1>la,·~' . . I 11l1u11,,,·l,1 <111111 1,r1 11 1 

ha ... IH·< n 1·11ilc·1·•• cl iu Hanlin a11cl Tania < ·,,11nti1• ..... al,111:.'. tli•· I 1\\,1 

l{l\'<T. and i11 Polk and ) ladi...i111 I '11unti1• ..... l'11dllulit1•rll:,.- it i, ,nutl 
111or1• ,vidP...,Jll'l'.id. 

Hel.1ti,, l., hi!.!h , 11·, 
• 

n,·,·1· lia11k,. 11at u 1',tl ],,,, c ..... an 
ni fula 11iqrr1. Tli,· Q 11l 1l1•Jt hro\\'11. l011-..c• pa111•1·., hnrk oi'. '111111!.! ll'LIJlk, 

,ind 1111•<liu111 ,izc r1 hr:1111·h11 ..., j..., lo,·1·1.v tn lo11k ll/'Oll, Th<' t1·1•1• 11 1 •\1•1· 

pro-..p1 r, Ill ('ll) 11p1>ti tinn \\'ith p)111, t h11u~h i, ll11uri,h, ·, in ur,J, ud 
la\\llS. lt l11lh 1 l1a,1• a Jllal'!.!il al lHl'-Jti,,ll. nft1•11 ,,ith le cl htt\\ an•l 
~ l'Pl'll ha\\ .... ancl pric·kl., a-.,h \'1111/J,,, ,.,,'11,11 tJ)l th(' ... ,u111:,.- --id, . 

F11·qn, •11t l.v 1·1,1H1r l r,11 ri,·1 1 ha,.k, j..., th .. ,il, 1•1• 111 1pl•· .I, ,. ,1r 
Lh11,·i1111111. Th, ti 111k, ~1t:ii11 di:tll11'\ •J,- (JI.: (ii+ fc•Lt, \IS\Hilly ,vjh 
l 1ran,·h ,,,., lo" d11"·11. "'l111 Jn-.. hr<'ak uff 1111• l11,1 111·L• .... 11,111 tir11., 't, • i1) 

hu t th1 tl c·t>', --nr,1,,. Thh n1ap)1 j ... tltt fi, .... t t1·,1 l(l bl,.hiJTI ill 1i 
<:pr111~. It, lind, "" r•ll :111,l , ·rldP11 i11 111id .\L 1,·h. Tb rn• di 11 du 
rr t· t II lil11111nin!.! ,f hi- ...,jh,·1· ·•-., 11 •• 111,tpl, at, ,1h111,ll ,.., ,\l t1J<'h 

17. \\"Ith •xtrL•1nr, ,,1 J,'pJ,1na1y :l, a11d .\p1il :; T11 l.11• fir t \\t•. o 
,T11111 t h, riJ'l ye 111 \\ <;un. ,a, 1nll .... p11111i1t~ 1n th•· !!l••l11H1

1 
, 1 

h11u-.;.111d, I) i he ttl. 

1 ll 1 I r ~1 ,,ct I \1Jr1. ,11 I l \I 

EJJ \\ 0 1, i·l , llZ 'h.fl I , 1nrl1 J thrr ~on t I 

...... t ; t ' f l:1111 , i11 1 lic-. t• , 1 ru r• ~r 1und. f lu1 Ill I( 

Th, 11.l , . l , \\ I ,lnp ' 
'!J .. t" l t> l .. 
L,·r 1J k • J 11 
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H, ahunda11<·t· of s1_•t•ds. Tht> hi!!, tlat purple• rnrl)· pods l1l'op through
out thl' autu1nn, ,vi11t,·1 an<l Pa rl~· spring. an<l arl' easil~- c:arriP,1 for 
,ho1·t ,li,tances h~ \\·ind dirl'<·t ly through 1lH· air. or scUlT)·ing along 
on tli<· ,nrfac·<· of sno\\·. Thl' st'e<ls arP also distrihutl.',1 br herhiYoron~ 
a11in1als "·hi<·h l'al the p,11ls. Thl' result-; c·an hr sern \\'hereYer cattle 
art> pa,tur<·tl n11ilt>1· t h1• 1 l'l'l'"· 'I'he "it'<0 cl~ arr ext ren1cly har<l a1Hl in-
1li!!.1•st ihlt·. 

J>(Jpulu., c/f If 11irl1 s ancl l'l11ta1111s u< < id< ntalis sP11<l up thr n1ost n1a

wst i1· trunk" a111011!.!."t all of our nati, <' 1 n•t•s. Ther orrur as scatter ed 
,pt•c·inlPlls ,,, ,·r th,· hotto1nlancl a:-. 1ntn1hPr..., of the eln1 assoC'iation. 

l'ott1111,,·uod attains a h<•ight of ?ill fpct and a dia111eter of :3 feet or 
1111,rt·. \Yith lila<·kish. <·ua r~el~ riclgl'<l an<l fnrro,Y,'<l ha1·lc Tht• plane-
1 rel' di,pla~·s its sno\\·-,, hit<' trunk a11cl hran1•h(•-., (1nl~- in thP L'ast crn 
part C1\' tl11' :-;tatt'. ;1-.; far as I-Iarclin ( 'ount.,· ( t•:lcl<1l'a t. F ra.ri111u; JHllll

,11f1•r111i, 11 ,uln11l1 ,,, rrinut j..., usual in this <·01nnn1nit>·· ~\nd thi:-, is th 1~ 

li1111tl' of ./11r1l1111., 111{/I'(/ tlll<l ./. ci1u fl(( . 

Tht' tn•1•, ot th<> <>lin\\·(11111 liloo1 tl hPfn1·1• t hl· h•a,·Ps c·11Jn<' out .. A.i. 
rhi-- ti1nt· a]-;11 th,· c>a1l~· "Jll'illg- tlu\\"L•rs ol' th,, l'llll \\ OOd appear: ( 'lay 
l1111i11 1·in1i111111 <·111n111011 an11 ahund,1111: J•:rythru11i11111 all11d1u11 loeally 
.1hu11dc111t. \!.l'll\Yill!!. ill dl·11s1· slan<l, nt' :-i to :-i(J() <.;qna1·1· n1ctrrs. <;OllH'-
1 i111<·s ll11\\PJ·itt!! l'i·t•Pl,· . • 

In ,\ la., 1/ , rt, nsi,1 1·irqi11i,·a j.., <·01111no11. \Yitli us it i--; rurl'l:v oyer 

::cl111 . fall. HhH• , io]Pts art• ahunclanl i11 th ,· p]n1\\·oocl, ancl ~l risac1na. 
,/raru11fi11111 i, ,,iclf'-.;]'l'l'ild. hn t :ih,a>·s in ~•na ll nun1brrs. Phlo:r di-
1·,,ri, 11!,1 ,·ar. l1t1,h11111ii 111<1kl''- shrets a11,l n1,1sses o l' (·olor in late 1\Iay. 

Tl11•-._c• art· follo,,·c·d quic·kl>· h~- /! 1;dro]Jh11ll11111 1·irqin1·an1011 in great. 
!·r11\\d...,. ;11ul 'l'rilli11111 t'I /fr .r11111 in ,,·i<lPly ,eatte1·rll pat<'h<·s or a dozen, 
1110 n· 111· h•s,. 

n.,- 111id .1 u111· / ,r11,11rt, 11 <·o, (• rs the lvrra in \Yith u n1rtr1·-high leafy 
:.! row I Ii 1h;11 ...,1w 11<', t lit• Ll. t·n u 111 I. 'l'o 1·a rr1 l'i rqi II irn1 a i-.; int rrspt'rsed 
111 ('1Jl()J1i(•, a 1,1,•l<'J' n1· 1111H·t• in <·xl,·nt. 

\\',· fi111l L111• 11111,, 1~•1t111rl1111 c,11111)1·1ss11s ,,·ith abundant eap:..ulcs (Oc-
11h, l' IJIII.,· 1111 ha'-<', or tr0rs a111l (Ill rott<•Jl logs in the l rln1ctnn1. 

In :-;l'('l<·111l11•1· all t1f th,· Jt,a,,,..., •>I' !ht• l1·1·1•s of tht· " ·illo\\· and ebn 
:,-.,,11,•i;it 11111s t 1u·11 yl'llu,, ancl > Pl111,,·.hro\\·11. t hP ,roodhi11e ( IJa,-tl, en
,,, .,\.,11, 1111i11,,111 fulia . 1 111·11-.; <·1·in1!-io11, and thP hcnrthor11s ht'ar scarlet 
11111 1, I 11 '\r ,,·e1JJIH•1· i11 1•p1 1trnl l <nva I I lie lt->aY(•s fall. 

Thv "11il ,,f l1ott11J1tln11el, is dP, Plop1•d 1'1·01u dPpusits of nnc silt. 
1111d1·rlaiil a1 0111• 111· 1\\11 1t1Ptt1 rs h> -;a111l nn<l;or grnYcl. Pore ·pace, 
311, nh·i11!!. ,·ap11c·it., f11r ai1· and "·afvr. is lo\\·. The soil i:s packed by 
111 qu1·111 fiondi11!l, d1·nd Ira,·,•-.; n, a sourc'L' of hunn,1s are largely 
";1,l11·d ,1 ,,·.i.,. ~1 1n 1·,1· lH'l'hagP adds hut I it tl<· hnn1us to the soil. Ex-
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1·1•-.;, ,,t \\.ti ; •) i, ll!1t';1,,,r·,tld1· lr,1· ,:,11li\\11J'llh iillfl ant-. Th, '.!l'i1llllc7 

1-... li.11,l 

Th, ,, 11I" nt' \\illci\\, tt111t1/l\\tH1<] ·111,I -.11', I 111n1il1· 11,u-.t find llllli,t 

i11 \\lt1,·l1 111 '.!•'l'I 1111.111• "itl1111 a \\1•tk .,, 111•1·i-.lr ,•,)IIJJil,t,·1.,. l 1 •·a r-t Ii 
"'' \\ith !ht· ,1!11-. .\l,,1111 l1all ,ii tli, ,,,,1" ,,t . \111,•ri,·;111 111 

,p 1•;1111 , l flfJ1•1. Th,· 111 !11•1·-... l i,· d,11111a r,1 Lilli ii t 111 1',il!,J\\ Ill'.! '-'I 1l'lll'.! 

;1 ll ,I I I , l I. I I l I I ' ., / i,, ,, 1// I Ii, Ill/II ~ t 1 I. 
in,,,." in 1h, ,,,r,11<2 

'--;rl1,·, 1n111 :111,l l ln111u1,1 , , d1 -....·nl11 d ,w,·ur 111 ;11111,."1 1·11111i1111nn, 

"-lll["' < l,,11t.• all ,,I th,· 1·1,1·1·, ,11· tlr, 1•,1,t,·111 h,ilf ,,1· 1'11 :-,;1,1t1 ,111 l 
th1·11· j ili111.11i,, J11 \l'l'_\ \\t•I pl.1t•;•-. ( I 11,, l'ltllllllllllil,\ '.!l\1, \\ii 

t,, ,1:111,I, 111 ,l,,11c:h '.!l';i-., .. \1111 ,,·lu 1·,, th, 11, :111,l,•1 i11'.! ..,11, ,1111 ,·11" 

il\\il,\ 1111 ,.]ij llo11d1il:1i11 .111rl hu1·11,,\, i11lt1 1I I l11,1d,•ri11_ hill". th, 

1·11111111111111.,· lll ,,ak. 1·1111 .111,I h.t'-',\\11111! -...la11,l-. 1111 1111 l,1 i11k nl ,1 l.111,1-

sli,lc 11\11h,111<::!tl1!.' 1}11 -.1r,:1n1 . 

. \, \\l ':.!II \\fl,l\\dl'd th,• t l111 ;1-.;-.,1<•i;1\i1111 li,·1·11 Ill" I l•l'l ]'t ,111,•11 d 
,11·,•,, :111,I J111111·,•1 111 ,p,·,·i, ..... 1 ;,.,·,·11 ;1-.h Ii, ,·11111,, 111111, .ind 11 ,, ·, .d,u1 d 
.JIit 111itil it \\li11ll., l't pl:lf't'-', 1111. :h ;11th, 11111th, 11,l ( I '--11 il I,, k 
.\il-111;111 pr 1, 1, t,, 1·:1 11 1111 tl,1111l1dai11 i'1,r,•"1 il•L', In, !!ll ,1..,•1 <·,111 

1111111il,'. \\', •,tut lit,• ,lni,I, lwt,,1•,•11 th, ,:\]1.._,j..,,qq,i, 11.J \li,,11u1 1 

dr:1it1.t':.!1· -._,-.t,·111" tli,· 1·1 111ttu111 i, qJiJ., ·,11111,l 111 tli, tthf ..,Ji, 1,1,, 

pl.1,·,•-.. <I'- 111 I Ji,. ,I, <'jl I ,l\ Ill•.., !11•1\\ ,,, II I h•• ].,, ..,..., l11lJ-.. !1111 .f, I in~ 
, ;ill,, t1l il11 ,\I i-...,1111ri ;111.J '-.11 nx lli,,,, \ ~•1t1,l ,.,.,11 l'I, i, in l 1 

\,111,r ot ., ••• , ('1,1•k .... , \t ll 111ili·, 111111'1' I'-, ,,11x ('11., ..__,,. Jtl. -..;j1111, 

'l'\\ p. 1'1., l1lt1llt l1 I lllJII ,\ 

1111' UI l1 (1\h. \-...-...rH'I\IHI"- Ill l l:1 I II \I 

(/11, 11/\ 
( ,·uhro i, 1li,· 11111,t al11111,la11t 1r,·• ,,t , 1 l 

p1·,,1, <"t,·d 1,., t11J11•~r:qil1., fr,n,1 ,11,1•11 1 \:J1t1,11r, 11, ,u 11111 1· ,u11" :111, 

di- , -.1111•h, 1],- :11 1d \\1·-.l•'rh ,,ind-.. l"-.11.ill.' ,1,-..,.,.: 11 d \\tlh 1111" ·, 

\\ l1111 11,Jk f.)11, ]'1 11, 111/111 • l1,,-.,\\r1111I, ,111,l, 1111 !1)\\1 I "up,·-., Ill! I 1,·,11 

t 1111 ...._, 1..:,1r ~I.qi!,• . I,, r "'', ht11·u1,1 ,l(lf"':'lJ, -.111'.!l., Ill tl11,-, a-.,p{'. 
at ion 111 it" d1·i1 1· pli:1,, -.. l,111 f11r111, pt111• -.1a11d, .1, ta, \\ L' a, \1 ,ell 
s1111 au,l T,1111 a 1 ',1u111 ir , . 'l'IH· 1,,t·il 1·r,,1·1:1~, L't' t1·,,..., 1, 111111, . 

• \ ..,]q 1tl, la,'"('I' \\ it It ('u\ t•r 1·ar1·l.v "' ,., ;";11•, 11-.11:ill., ,w,·u1·, !11 i hi-. 
la., 1•1· ..... , ,,,,, ,,,, (( ftifultu 1-. t,1 !11" l''\)tt ,·t,·,1. '-]t.!I "' I) n111l .11· ap; I 

ft'if11, ,1 1,._,,11,-i, 11,, j..., 1·11111111"11. a 11d 1111 ro,·k~ l ill,i,1, .... Ji. , 1111•1,lJ,1t ·. 

1 'ihu, 1 !1111 ,, ~ 11, i-- I,,, Ir, •1111 111 Ta111a, [ larrli11, Jo\\a 1 'uunti,"' .111,l 

1111rlli,·:1,t\\:ll<l. I-'i111h,·1· 1,1 th<' lliJl'lh1,-.t ·' ••ill"'-' ('nuntr ,., ,,,o 
, ,,,·,,11, ,,,,ulif,,{i11, i, ,·1111111111ll 'l'lt,• h.iir~ ,,,'l.tl:1n1, l \ r inti r1111 /i 
.11v of',,,, 1·<111,pi,•11,iti-... lt' ilJ1, rlu1 ·r7 011 i-. tbll:&!I\ in this t·,111t1111nil. 

llu,\ 1•1·111!.! 111 , a11.\ .l,111,• It 11111. ra1ll~ prodn ••, f1uit,. 

Thi lo\\ h 1h la Ir, l'l" ,11, iJJ \ p1 il w·l h / rill , 1 1 • ,il1 In ,M 



1il,1,·1, //, 111tf1, ,, o, 11fi/u/1({ j..., al11111,la11t. lt i, Jiu,t 111 thl' 1·ns;t Tru/1:
, Ii, 11,, 111111 , 111/11 ,111,l 1l11· s111ul l r11111,fi, 1111, 111u111s. 8((/l.'flli11urio i"' 
111 , ,, tll a, -,, •at1 1•11·cl i11di,·idna]..., .ls11nn11 ,r11111rl, 11s1 forillS d<·nsv <·ill-
11t1i,, I t11 :: 111. :w 1·11s;,_ 1111· ,h111·t '-l'J1;1l 
r1n '..!• 111_!l'il ,Iii,· ,11 · l'1·11l11!_!i1· pl'1·i'c· rc ·1wc· 
:1h,.1_\, pr, ,1•111. 

a1111 l,i11~· ,(·pal 1'01·111..., -,ho\\ in~ 
/ ) i,-, 111 n, < 11111!/oriu j..., lH'tll'I,\· 

I I I. 11 .\l.1 _, 'l', 1/li11111 1l , .ti1i,, h]11-.;,u11i.... . ...,jn'.!ly, in <·ln,1vr,. or rarel>. 
, • 1. 11., 1·1,',11 i t,'.! a liill,icl1· .. l 1111i/111111 , 111111<11 Hsi., j..., ahYil)..., Pl'\•-.;r•nt. 

(), /,,,. '/'', lol,ili, 1w1·11rs t'n·qu1·ntl.,. ,i11'.!l ., 0 1· i11 1·1ilu11it·, of~ to 1:2 . 
• l 11, 1111111, II,, l/1,,li, fn,id,., j..., 1·,·,·r.,·"·IH•11' in tlH· reel onk ;is-.;oc·ialio11. 
. I I, I I '.! \ \ 11 Ii I I" 11' 1 I I( , ,, ,\ ( ( II.,. 

l-' 11 ,,.,, 1, .11 ·, · ,1]1...,1·111 in ,111111111·1·. lint an1n11111 l1rit1'.!S . 1st, r suyilfi

/,,/11". ,,,, fitl11,111 fl, ri, ,11ilis a11cl S. 11l111ijuliu. '1'111 • hi1·k1J1 it''-, <"'hn-, an,1 
11: ,,,,,1111!, '111·11 )"c•ll ,1\\ i11 ,11111111111 . H1,d a111l l,la,·k ouk-.., tnrn l'Ptl, hP
, . .,111i11'.! 11 11111• d:11,zli11'.! i11l,1 111id ( )c·\,1h1 •1·. '\Yhi tl' oaks tak1• n purplish 
dnl l r,·,l . ,, I i1·l1 l'ip, •11, i t1111 hl',1\\'11, in "·h11·h 1·11n1lition the leayrs hang 
1111 111 ,ii I ,1111\\-., 111 \\ i11t1·1· Ill' t]11, 11111·-..,tin'.! hud, or -.;p l'in~ pu,J1 
t11,·111 ,,11· \\', · 11,1,·(• i111·lnd1•cl l11·r1• tht' 1·n111111u11itit•s "·hi,·h ... \.ik1nan 
,·c1l.., 1, ,I ,,,11' 111:11il1· a11,l 111apl1•-lin<lP11 1111C•,111ing .1,, r ,-,,,,,Ji",.ll>II an<l 
I . 11iq1 Ill// • 

\\ lii1,· , • k :1,·111 ·11s '.!<'I 111int11c· in antn1nn qnic·kl~· n l'11·r fall in~·- Th,. 
111 IH 1 11.1k, 1l1l' lii,·ko1·i1•..., ;11111 wnli1u1, \\ili1 1111til '-Jll'in~. 

Tl 1 ..,,,i] in tli1• r1·cl u,1k \\0011 i..., a -..,11ft, l11us\' l('af,· 111nll. r•a-.;il,· . . 
,·11111t·111 ,! ,111 ,l ,li,pt11·1•cl Ii)· a h11n1a11 font, hut so ah-;orh(·llt that th0. 
1,lll l Ill\ t'I' lilfl\ t <; it lllll1•:-,..., ('t>Jl<•l'lll l'clll'tl in i1 1l1•p1·1•s...,inn. 'I'his j~ 1h11 

._,,ii t I, t 11 ak,·, 1 Ill' 11:1ln\11111l 1>111· '.!l'<'att'...,f 1·nn-.;1•r,ator nf rainfall nnd 
11l1) 111 ,' 111,lll illlt'l il'.!ilill-.,\ 1101111-.,. 

t 'l, 1 k 1926 !.!i, , . ..., tl11• l'oll,1,\·ing li-,t nf plnnts nf a " R C'(l oak
I .i11, 11 11 ·' 1111,H ll.11111 1111 thP l1lnft-; of ( 'c•clar Ri ,r·r ahrn r ( '1,,lar }'all,. 
T 11· ,11l,,t1·,111• i .... !.!l :,1·ial fill 1·0,1•rt•d ,\ifh () to 1~ in<'hr-; nf 101'-.;s '1f 
'1 · tJi, 1 hi~•li l1 1t111n, 1•111111•111." an,1 topp1•cl \\'ilh leaf litt<·r. 

1111 J:l H 11.\K .\::-, ,-.111'! \Till~ (ll l .EHI ETf":"t[ )I \l'HOl ' \lU'.\E) 

T l t (,)1(1 /'t I/\ 11111, /'IJt'(f/'/111 r·11n111111nify 11< •c·npi1·, tl1t• hil_!he 1·, (li·it·1·, 
·• •111, 1 .., up1·, a11,l 11111 npl,111d ..... honh·1e11 on n11t• .... i<11• 1,., the 1·e11 oak 

1·011111 11 1it~ .111,I 1111 th<' ,.th1·1· h: a .... trip of -,l1ruhhl'r., an,1/ nr t]u, OJ1l'l1 
11·,111·11, !~1 ·,·;111"(' tlH· topnl_!raplir i, f,l\·orahlP for ag-ric-nlturP, rh • 

11111· ti:th ,. 111111u11i1 ,- lt,i-- ...,11ft'1•n·cl ,1ln10,t n11i,1•r-.;a] u1111liti<·ation. if 110+ 
1h,trn,·•i, ,11. 111 Ii, 1· ,ta111l-; a1t• thl' 1·c•...,nlt of "Jn·1·ndin!!. (1ni~ratinn) or 
J.111 ,,,ii'-, --i111·1• ,,,11Jt,1111·nt 1,1 the la1111, into 111cHlili1 •1 l prairie-. [n ,n•st-
1111 I 1\\ll, ,, lif'r1 rain1,ill i, 1111rn1all)· lo\\·, "'ap,1rution hi:.d1, aud 
,. 1a11!....• -.. iii' t1·111p,•1atnrc• 1•:xt r1•111C'. hnr oak-. 1·:111 (•:--i,t unl>· i11 th(• -,hl'lt<'l' 

h1) ]-., _ Th,· bur llak a-.;...,ol'iation he1 c· 111·1·npi1-., 1 he• sl<t}ll'S nl1e,,·e 



_\) 

(.Juerltb ruli1 .i 
Til1a amcn,ana 
If 1Loria O\'ata 
Qucn.:u., alba 
.\n:r saccharum 
(htrya , irgin1ana 
Fraxinus lanccolata 
Fraxinu-. amencana 
J u~lans n1gra 
J uglans c1nerea 

\\<.>unY SP1cu:s 
\ a.~ ;\anthox) lun1 an1enranun1 
v a. Celtis occHlc1H,tlis 
,·.a. Ckd1t,ia tnacanthos 

a. P11pulu~ grand1dcntat.1 
a. l'11pulu-, tremuloidt·s 

, .a. l'runu-. scrotina 
f. Pn1nu~ virginiana 
f. Curnus sp 
f. k.ibt:s ~P 
f. Cratacgu-.. sp 

HER11 ,cwt s SrEctEs 

Sanguinaria canaden!'i~ 
Er ythronium albidum 
A ... aru,n canadcnse 
AnsJema tnphyllum 
Podoph) llum peltatum 
B1cuculla canadens1s 
B1cuculla cucullana 
lsop) rum biternatum 
Syndesmon thalictroides 
l\ ularia sessildolta 
l '\'ularia grandiflora 
P,1lrrnnnium reptans 
Cauloph, II urn thahc:trouic, 
Clayton1.1 , irg11:1ra 
J { epa l ica ac u t • l<~b·{ 
Gerann1111 carulin1anun1 
Sanicula marylandica 

.: \ I \!'I I .il,1111 j 11 t • ., - l . 

v.a. t{) dn1ph) II urn appendiculatum 
a. l-fydruphyllum , 1r~1n1cun1 
a. \' 1ola papil1t)nucea 
a. \·iola pubesccn:, 
a Tnl11um decl1natun1 
f. lmpatic:n-. h1fl<>ra 
'.l l'hh,x n1aculata 

, a T'olygon,ltun1 commutatum 
i \quileg1a cana1h:11"h 
a. Srnilax her! act a 
a. .\nemone quinqucf, lia 

, .a \\·,,,hingt< 111,1 d.1:, toni 
f. \\ ash1nf,:tunu ltHH~1,t\ !,, 

\ a R.anunculu, ,1.p1<.:11triu11,tl1, 
, a \'agnera ~ttllat,t 
, .1 \"agnera r,1c~nH ~a 

f. ErigL·ron phil,1dt·lphic11, 

I l I I • I - I It·• J ti I I r l I l I ( r 

, 
I. 
I, 

I. 

I 

I, 

r. 
r. 
I. 

i. 
i. 

\'.a 
a. 
I 

, a 
a. 
i 
t 

i. 
i 

,l 

\ .I 

.l 

I. 

,I II.I !TO\\ ... , l'ip ,,r rP.J 11;ik ;1, .... wial in11. lit" lllil,\ t<·('l.i< t lli1• la1 t,·!' I I 

1i1·1·l.,. \t 11.1· 1111111 111° 1·1111di1in1i-.. f111· ,1t1\i\al 11111 ,,ak IHl'OJt111•, 

,lwa1•i"1·,I 111 1111t ,11· I"" 111,•l1•r, tall, it, l11·.111<·l1<, "l'l'l'.ld a Ion!.! th 

!.!l"1 11111d. \\ ith tq,1 i:_d,t ,h,101, lw;il'ltl!.! ahu11da11t ,111,ill .1,·11r11,. Thi, 
lias lil'1'11 <·all1 <I ,:11·. d, 111·1 '·"'· T ra11,1il:111l1•1l to lo\\ :t I 'it., it 1111•(111\1, 

ii ll<Jl'IIJal oak I 1·1 ('. ~<·l1an llf 'l" h;1, p11i11t1·d 11111 111:it 11111 nak l'Clllll" 

f;11· till'I ' dn\\11 th,· sl11111•, :i, it 1•,t!'11d-.. \\t,h\;1rd 111l11 '< 1111arid l'l'!.!i,,11,. 

11111 1I 11 fi11.ill) IH •1·n111 ,•-.. t h1• 1·hnr;1<•I< ri...t I<' t 1,•1• 11( ;1l!u, 1al h,,t !111111.111,l, 

.\ -.,din·(l1111 l'11lln\\, 1111• 1'1\t'l' h:111k-.., \1'11 111 .111,l llllu th,• H<>1·k., :\lc1tlll 

1a111-... But I l111<·l11111 ,111,I <~111 •rt·1·1111 11 rttli1:1, d,\ indl1· !fl z1'111 a, IJll•'l' 
1'1'111111 lll,ll·l"<l1'ill'11:t1· 111<1\ 1•, <111\\ II 11p1111 1111• ll,1odl'l;1i11,. 

' l'h1• plant:... 111 l\1111! ·~ 11 914 \\ 1111,ll,11HI ,t.1 1i<111 ~ ··1l<•J1-.,,• 1 .. r, -.1 ,111 

1'11' ,11111'1 ,id1• ,if .i d<' I' l':t-.t ,11•,t gul1 Ii'' in ,11111<111a < '<'itlll., a1 

!.!j\ <"11 li , •t•p 111 1·1•JlJ < '1'111 (J1t1 •1'1•1•t 11111 111.l<'l'lll';ll pa, . 
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sh1nl1 L.1,(1 

Ill,{• I 

, , ,, ,t,,,,,11 
11111~l,ul1 

,,,,, I(/ 

/11 I 1, 

11 l I h L.i' l I' 

I .l111/Jt1,q,1 t 1/1da n1l,1111J11liu 
II I //lll])l//1111(1 111111 1111111/ 

11 , 1 r1d11/,1, ,n,, , 11111rl, '"' 

II /,' , 1,al ,,i 1111 / I t/11, n,, 
11 /' 'l"''"' l Ill UI/P\ "'' 
11 // 11f I ,ph ,,, Ill 'II t/l1 1,111 1111 

Tl / n11iut1,, ~ /Jt11/1rlu 
1, I av111 lta '"'1" /, '" 
( ) /'/, I 1/1 U I( 11:11 

JI "II II("" 11111 1'11110111( 

I' l l \/It Ill I ' 1,h ,II 11111 

,, I 111111,1 1/Ulldl II 1111,, 
/1, ,1111,r/111711 r1I 11111 1" 111 

T (, fl 11111 If]"" f II I 

11 (,, 1/11 11 1/011(111 IJI( 

II //11,1, J 1,ufu/11 
11 /,IH ( 4/1 I /111 1/111 !I 

II //,,,/,,/to 11r,, 111111111 

II l'l111111111 l,1,l" f11th1111 

" II 
I ; 

II 
11 
I , 

I l 

11 
I I 

Ii s I 

' .. Plllld L.t~ I' 
( Ill I T JJI II/! If/ l fl II It ti 

F, ll[ltll 111 1 1 /'(/lf!ll/ 1111 

:..:1/l(l/l/lJII// /1/ I 1/111/1/1 1/\/ 

'l 111 I/ I,,, 11111 11U11 111(1[1 

\ 1,1lt1 /Jfl/11" I,,,; 
/>1,,,,t," ,,,,,illo,1t1 
/{111111,u 1tl11, 11/1111111 11, 

•'-1s,1r111r J,111,,1 , 11,117,i .,l,, 
f'11Jul111111 ,,,,111~ 
\'11t/1t /ii l/~tf/1'1/ttlt II 

:1h11\\ s l'f ! I ,till "'" illllS . ,-1 J .t 11••1 J')-; 

I 111l11us111, :,, ,,, i,11 /1111,11, I 11/11/111111, and 7 "n, 111, 1101. 

~01111·1 i111 ..... I ht> ln11 11:tl, 111.1k1•<; ,1 1·111111111·11· 1·;111,,py. l lH/ 1 , 1•t1\ ,·r \\' it11 

• 111~ ,;,,, 1·u,1•1· ,,,. 11•:-., 1,111<·'.!r,1-; / '11" 11n1/, 11~,~ , 1·l11tl11·s th,· ~1·< 1u111 I 
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Ill\\\ '-'I l 1,ns JN ~ \Jl RIL III--TOR1 

\\ ith il dt lhi l1t,11l'it11JI ',(Ill. ll1 ·,·n1h1· 11f tit,· )ldl'liul sli,1d1• (tjlt n l,nr 

11;ik p;i--.l11r1, Yi1,ltl 11111,·li 111,1 ,. 1111';1~1• 1lta11 111i--.ha,l1•,l a1·t>a-- in hot 

d1·.,· \\t; flit I'. Il1•lJt•t• l \l "·' J';Ji'-,(•J of li11·-..t,wl~ lik,·, 111 hn,1 n }111L'C 

,,l pa1-k-l1k,· p;1-..1111·1• . .111tl , ._,.,·.\· ,q1111 ~!'a,,_\ 11;1k\\11t11] ,11f'i'L·r-- ti,,• 11 

.iu1·1,·-.. t 11;11 J1;1,111ri11'.! 1'1·11cl11,· ,·,. 

Tli1• ;n a il,il,1,, 1 i-..1-.. ,,1· 1\, ,11cl l;1 n,l pl 11it-.. d11 ll(il ,li-..t i11'.!11i--li 1 ]11 1111•111-

lwr, 11l th,· ili1'11·1t 11t 1•t1JJ11111111iti,·-.. -...,fii111,•k li,1-.. k,·pl tl11 11111'-l ,1,·t.1il1•1l 

'11111·-.. ,111 1 ill· ll11ra 111 !11" .1 l-'1·,1111 Jij.._ 1,ulili-..lH ,1 :11ld u1q,ulJli,lt 1 I 
1,·,·111 d -.. ,,, 1·••11. till· li,1, :..-i,, 11 ;11 tli1• 1 IH1 111· ,·haplvl :; 

I '1.11 k 1926 li:1, ,l,",t•J'ilH d a .. 1:111 11,1k 1:];1,·k 11, k \\'n,1dl; 11,l'', ll 
111 ,d,1Jl,1,11]pl.111 n,ir1l 111 I ·,•da1· l·';i]]..., Tli1• .._.,i] "•'' a "1·11a1,, ,,111,ly 

l,1a111 .. 111 ··],1\1 lt1111111, 1·1,111,•111 ... Ii i, li-..t ,it 1iln111-.. i, 1d1ti111'.!r.1pl1i1•all_v 

J'••1,r,1d11t·t>,l li,·111\\. Tlii-.. li,I -...hn,1, tli, I ,,n1· ,111·,·i,,, l,11r ",1k 111,, 

11111 cl,·t1 11111111' a11 ;i....-..1w1;11 i1t11. Tltl' u;1k ol 1]1 .\ ii1ll-.. Jllil_\ I, .ti ••Ill 

,111 1•:x.11·1•111,·I,\ p111'1tlh l11tlllllllL111d. It' tlii-.. l'll]llllllllJit., i-.. l 1·111 ;tit,! ,.1 .... 
\\'It, r,· it \\ ill !t;1, ,. 111 1H 1·, 1·11'.!ltiz,•d ;1-.. ;111 ;1,,1wi;1t 11t1t. p,·1 l1:1p-- IJ,11 11· 

1111,1 \1•l111111a,·. I ,t1,111111111tr,, 111•;11· 11111111]1111' <'c·,l:11 l/i,, 1 in,11,·,lt• •]11-... 

QuLTCtl'- n1ac1oca rpa 
L)uLn us \ rlu tin.1 
<.Juercus rubra 
l · I n1 u" f u h a 
l·lmus americana 
lf icoria 1YJ:nima 
J u1::l.111s nigra 
C) n111(Jcladus dioica 
. \ er "ctccharum 

~fertcnsia , irginica 
l 'ule111011iu1n reptans 
Cirra, ~ l11t,0 tia11a 
l'hlo·~ Litida 
l'col1c11bri, lanadcn-.is 
~l r"JJliularia n1ar,·lan<lica 
\ 1td,1 pl'dat1ti<la · 

\\'ooi,y SPELIFS 

v.a. Td1a americana 
Y.a. Prunus serot1na 

1. J uniperus , 1rg1niana 
f. I 'runu, \ 1rh1111a11a 
f. Pupu(u-; tre1nulo1des 
r. Xantho,) !um a1ncricanum 
f. Ril,ec; sp. 
1. Cur) lus an1erica11a 
r. 

SPECIES HERi: \(E:OL'S 
I v.a. Ranunculus ahorti\ U<; 

()xalis , 1ulacca 
L1thospern1um linearii()liurn 
~lonarda fi<tulo-..d 

a. 
f. 
f. 
f. 
f. 
a. 

.\11emone C) lindrica 
Br.iuneria ra!lida 
Rudbeckia h1rta 

I I I I "- 11 J , 1 .J I' Cl \ h c '()\I \II.:>; I I \ 1/ I I I( c I II \I I\ I 1111 l 1 \ I: I IT 

... 
r. 
I. 

r 
I. 
1. 

a. 
a . 

. 
I. 

a. 
I . 

1. 

l. 

t. 
t. 

:-....11 111a11,\ pla11t '-]•l·•·i,--.. a1"1• l•lllll•l 111d., i11 1 he "•111 '11·111 :i11,l ,c,111 1 
-

c•,,,t, 111 Jt;Jl'1 11t' tl1c St,111· 1hat ;i]Jl)fl1c•1· \\11111ll;i11,l c·c•ttllllllllit.\ lllll,t Ii 
r,• ,·11'.!1 1iz1·d. Tl,i, 1·111111111111it~· n1:1_, 111· n·1111,·,l 1'11r i1-.. 111,1-..1 alll111rla11t. 

,t I 1ki11'.! ;111,l 1111iqt1<' 1111•ndH'I. 1 lu• -..h111!.dc 11,1k f/ 111 r, 11, J111l1ii·, 1n-i11 

!>11h '" it, ,till t,•,11111' -..l1i11, ,111 l.1,·1 a11,l, ~,·t1JT1•11t I iid1·il1 clt 1t, ' . . .. 

1h,· 1·llip1i1·. 111ti1,· l,•,11 iii 1111· ,lii11!.!I, ciak i11dic•,11, its ;iili. 1,1·1' "i1 11 
tht· l \la,·k (l;1l,,. Tl11• ,1,,;il] ;i1·c11·11, ]{',t•J1tl.J, 1h11-.., ,,t' 1h, Jllll ,1.1k. 
Tl1c• ltl:1t·k ]1;1l'k, ,·J'a,·kc ,] int,, 1·ul,ic·al l1i1,. i, '-'•lllc'\\ ha1 lik, thr l,, rk 
,1t' lila,·k 11,11' 111· lil:Jc•k.i,wk. Th,, I, a\1•, f11r11 t,1 ,1 1 i,•I ~111,l, I , 11, 



111 aut 1111111. 'lit 11 111 n1 111·11\\ 11 .111, 1 r1·111ai11 011 t lt1· t n ,. 1';1 ,. i1ilt1 t lll' \\ i1it 1·1'. 

111 l11\,., tlw 11·,,,. j.., 11-,11;1lh ..,,11all. ~.i ltl :-ill fl't1 1.ill. ;111,l ll]> 111 ,1 111ot 

111 d1a111• 1, 1·. 

Tl,,· --li111!.!l• ,,.ii, !.!)ti\\', i11 cipt•]J pa1·k-l1kt• \\IIIHl', 111i,1·,l "i1h ha\\·· 

1l111J'Jh, \\ild ,·1:il, .llJ;l 11llll'J' Hilk', \\l11t1·. l,J.1,·k. h11r . .\u t·c111-.,i,h:r-

1,1, ]' 11,· .._1•11,I 1;1, 1·11:11 11, our 11t1ti,·1• .\111] l1t 1·.111--1· 1ltt a1·1·a.., n1·..: 

.ill p:1--1u11,l. iii, ,,rl!.!llldl 11a1i,t· Yc·!.!c·1atio11 j.., 11,tl 1·c•1·111 ·cl<·•l. Tl11•1·,• 

h .il\\11,s :1 ,l1111lil111.\ ,,1· ('111·11!11., 111111ri1111111 . /1ih,, 111i.,,u111·11,1,, a111l 

'1111111/1,,1 i, ,,r,,,1,, ,·l1i, 11/11/11,. '1'111• la-.,t na1111'cl -.,hr11h 1, k111 ,\\·11 i11 "'111th-

111 l11\\.1 ;1, lH11·kl11·u..,J1. It :111'1 th< h;iz, I "]11·1•,1,l h.\· rhiz11n11•-., 111· --1nlll11..:;. 

l\111li ;11< ,'.t·--1111t·t1,,· 1,i th,· lt!u,·!..!r:1-.,-., 11:i-.,l111·1· as..,cwi;iti1111 ;in,1 lO 

11,111·1t·. Tti1• !.!•t11,cl11·1·1., j.., also dt•s1r111·liYc t,1 ]'cl'-1111·1•. Tlw lw1Ti1--; 

:111· ..,111:ill 11111 \\1•11 ll;l\111,d. 11,·c1l'l.\· lil.,<'I~ \\'htll rip1·. a 11cl \\'1•r1· 1111w11 

1--,·d i',11 I 1111'1 l 1,· 1111• 1•:i rh ,, 1 t l1·1·s 

Tl1, ,•.,l1!.!1·ri1.., oi' \\111),l_\ pL 111-., 1 :i11d l\\11li11 l i,- k1111\\11 i11 111\\·a 11111.,· 
in tl11· ""111111 a--t j.., --it"" 11 Ii, 1li1· 111ap. Fig. 7 l 11 aclcliti1111 t(} 1h1·s(! 

,-1•1 l.1111 1111,--..._1 .._ :11·" -.,i111il:1r l~· li111i1, cl. Th<· liig j11ln1·t>11u-., ( '11 ri11li!fll111n 

'"'" 11 !.!I•'"" i11 ,:1r,l--.,q11:r1c· J1;Jlc·lic" lll l .._1t;1cl:,- l1anks at 1h1• ..,1,ntln,1•...;t 

1·111 II\ I 111 ·I, ,•11_, "" ''-' 1,k11k. ill ill' ~1·rl.i11 i11 ,\1,i•a11oos1• ( '111111ty, an,1 

111 lllll'1'w.i,1l l'I I l,I\ i... I ·,111111_,. ( 1111· -.,111.ill dvpa1111e•r;lt1· patc·h aliuut 
,,, 1111 ·!11-., --1p1.11·, \\ :i-., l1tllllcl 111•;11' n,•,l ll1H'k i11 ~L1l'io11 ( 't1nnt:·- The 
,q,p.11, 11 1., ', .11k,.._ l'11,11111t1!11111 ,,, 11,1lr111,i,·1101 ,,1· 111oi,1 1·;"' 1·,11·1hy 

,l11p, .._la-- l,1 l 11 1•1,ll, c·f1•il i11 \ 1.ili,hka. \\'a--li i1 1!.!11111. ~l n-.,c·atin1•. \Ya1wllo 
.Jllcl 111111_, ··•tlllll 1,·s, Tl11·--, l\\11 "]H't'il''-, 1•xt1·111l i11t11 ~I'\\ En!.!la11,1 al1111~· 
tl11 .\1L111ti,· ,·11,1,tal 111,1111 !> 1d1n1111tl1111 f1111l1t//l/(\ j.., kJlc)\\'ll t'ro1n 

\\; 1r,11 ;11 d lJ,.._ ~l ui11<·, ( 'ou11t11, . .ind /) 1.\111uf()1/11J1 1ili11ll111f,i11, frorn 

} Ii l:l\\,llt .l.wk-.,,,11. J>,1\\('shi,·k (11l11·11d111 ·1•cl I, ::\ I ns1•nti111• ancl ll t•nrr 

'I' I 1 , t'Pllll1J1-., 

-lii1•k ( '11111 I\ 

1 1,· h:1111' ,,i • 

1\\11 l.i-.,t 11;1 1111·cl ,11(•1·11•-, l.'_l'n\\' 1111 1l r: r1H'k,. Tl11· I', >\\<'· 

-.,1;1!11111 i-- ,1 -.,· 111cl,1011, n·tai11i11g ,,all built 111 '-ll]ipnrt 

1. dr11;1<l ,·11t \\ ('-.,t 111 , ; 1·i11111·ll. 1'111• 1d;111t ha" not l11·e11 

,i1111,I 111 1l1, .il1a11,!11111,l , 111:111., 1' 1·1,111 ,,l1i1·l1 tl1P ..,11,11,· \\·,i... taken, 

,,, 1!.!li 111:111\ 11l lic 1· 11111-.,.._, • .., .ti'(• tli , J'I'. 

\1· 1 ·111•,l111!.! 1 .. 1 It, ,oil. , ,,,11-.,111·1• ;incl :1<·1·011q1an ., lll!.! "]w1·11" l1:1Z('I, 

,.:,11,--.1•!11 n:,. ,·111·,1ll11·n·., 1111· .._!Ji11~l1· oak a..,,1wiat i1111 111n-;1 lH· 1·1·~;1 1·clP(l 

.1, .i \, r1;111I 111 tl1c li111 11:ik ;1-.,scwiatin11. ~ l ()l'l' h11111i1l -.,lope•', i11 f ],,, 

,,It II I ( ~ <1Jl li,I\ ,. \\t It ,1,., I l,,pc•,l -.,t:i1,,1 .... 111· 111 1• 1·1•<l oak ;[',",C)(•Jat1on. 

"ll'..'..tl' 11,q,I, ,111,l li1111il":ir11 f '11r/li1111., , 11,·uli11i,11111 (H•1 ·t11 i11 \[ahask:i. 
.111,I }),,-,1 111' ,·1111111i, .... :111,l . \ l/i1ui11,11 fh,l11J1f,,-,,;r1,, an,1 J) r111t1il1ris 

11 /,I ,111,1 ~ 1'11 \\ 1111 1 h1 t.il 11-- ·1t H:I\ 1•11 H,wk, ill :\Lil1a-.;k,1 t '1111111 >' T,r n, ~ 
'/I 1((/1 /t\/, ,l:11 .. J,., ,,,1•1 li11,,•-.,t11))(• le ,lu1•-; 11 1 \';111 ] \111 I'll ( '1111lltY. T l1us .- . 

11 t 'f" ,·i.1 II,, 
1,, 11.il ll,11,1 

i'.1, •J1·:1hl,· ,tal 11111-., , , 1 11 in "011tl11•rn 

.1 1 1 a I ii c I 1, .., 11 i-, i , , · . \ 1 11 l i t 11 111, t I 11 
J n\\ a 1·l,·1111·nts of 
1 l·1111·111l 11•11•,l that 
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THE YEGETATIO~ OF TO\\'A 

1h1· gn•citt:>t· part ui allot sontheas tL·rn Io\va \,·as origi11allr grassla1u1. 
Lar-,l'n & J)ih\'orth ( 1939 ) des<·rihe<1 the fores ts o t southern l o\.va 

tro1n the torestpr's standpoint , \,·ithout 1nentioning th(> shingle oak. 
Prt>hahl~- the~- on1itte<1 i t he<'ciuse of its lac-k of con11nercial valnv. 
1'l11•y ('lassifi('<1 th1• ir ,tan<1s a<·ror<ling- to habitat into those of up
land,. t1·tTa<·<'s and hott<111tla1Hls, finding an aYerag·r of 12,123 boar<l 
i'Pt>t 111 hunhPl' Jll'l' ac·rt• 1111 uplands, 2,!)xf) on terracPs and :3,-167 on 
hotto111land, .. \1·<·or11ing· to qualit)· nt s ite the tre1•s require fron1 60 
1n 1:111 y1·a1·s to n'ac·h a «lia111<•t<•1 · of t ,,·l'h·p inrh1•s. <hH· ra n onl)· gues:-: 
a1 tlH· as-;cH•iations front these n·<·or1ls .• \ik1nan & (+illy ( 1949 ) gi,•1• 

li-,t-, that .... uppurt uu1· inh•r1n·<'tation of tlH· as-,oc•iation-;. 
Fnlll'I' (1936 1 g·i,·ps a stud.,· of a tr n n1P(l'l' qna<lrat in a ,,·ooclland, 

1101 n1n<·li <l1stnrhf'1l, in .\ppa11uo..,e ( 'c>unt.,·. (Fig. 9 ). 

TREE L.\ \ EH 

( 'arya oi·rtfa 
J u.r;lnns ni{lra 
P n11111.,· 1•irginirn1a 
Q 11crc11s nlbn 
Querc11s in1l>ricarin 
Q11rrclls n1bra 

"'llRl'U 1..\ Y~:H, ~<· \TTERED .\). D OPE:S: 

( 1<1n1 us racr n1osn 
S_11111JJh11ri,·11rJ11ls url1ic11lrtl1is 

OT ! LER:--

, I calypha rirgi,nicu 
.1<'111/l, 11 111ill, f,ili1n11 
. 1111/irusi« art, 111i.,ii/11/i,1 
. l »1JJl11, fll'/Jlt /1 rru t < u/11 
. l s/1 r .\/tftilfi/11li11s 
( ·1nn1,u1111111 1n111 ric,n1<1 
('lll'IJ' 1 1 JJl1t1luph11ro 
(' irs111111 r1lfissi11111111 
J~'riy, / IJ/1 ,·a11<1i/1 nsis 
Eupaf nri11111 rl/f/0.\1011 
}'rar1ari11 1·1r.<1iniu11a 
(;rt!i11111 circru .2I01s 

U uliu /It I ri/lor11111 
JI , li,1111/1 /(,\ f//'f):,S( ,',( /'lft( 11, 

ll ysl ri.r p11I 11la 
l / 1111«1 t!a /i.,t 11/0.,u 
f 1

1llli111 111 l111111ui11usu111 

/
111/111un1i11111 r< JJlrt11s 

l 111/yyu111011 s1anr/1 lh 

l'r1 rtl11 lll/ciss11s 1111i11r11u /11/111 
I( Ii 11s rail i, 1111.,; 

Ji II I I u , .\ J 1. 
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THl-; \"E<.ET.\TJI).\ or ]()\\ \ 

:·, ,11 ilo, i1111 n" 1 11,u.,11 

/'1 iu.,I, 111,1 fl' ,fuliul 11111 
\ ·, rr1I11, 11,I !'I/Ill 1·in1i11i, 1111: 

,ti, 11/1111 ((( 

c1l'T-...llll: 'IHI' Ill \Pl,\T 

Ii' ,,,,, 111 i,"1111 i, I1.-.r 

(,, 11/u111,1 f/111·icl11 

I.If, f /II II .fl111 ii/111111 
/'r,1111 ll,1 1'1,/1111,·i, 

l'li\t;\JI :S:T\I{) I\Cll-{1.\1. t 11\L\J( ..'(l'lll.--

- j 

Jrt tit, 11,11·th"a-.,t1111 1 s 111' 1lic· ~tali·. 1n1·]ud1n!.! th1· driftlvss n1·va. 

\\tl(Hll;n1ds ·11•)Jl'llii1'li lll(IJ'(' ;i11d ]l)lll'l' 111 t!tc• ( ll)IIJlllSJt 111n 11l' 1ht· lll't'<'h
hir, ·h 111,11d1· ]i,.1111,wk f111·1•st 1,t· :--l1;11llz and Zllll 11924 1. < In -..h1·l11·l·1·<l 

liillsi,11 1-.. :tll . \1·v1·1•t lllll s;11·1·li.11·i ('till l,1• ,list ill!.!1lish1•1l, 1·ltara1·ll•l'lZl'1l 

h.,· tile• ;i\n1nd;1111·1· 111 .L·,,. "", li11r11111 :11117 . 1. 11111r11II1, "·itl1 .\crl' 

,,,i,a/1//11, ,'-11111/111, 11., n1,,111""' · llu11ur1111li ., 1·i/'(1ini111111. !> ir,11 JJ1tl11.\/1·i,, 

.I/ii, Ila tli1d111//o , l 111l1111111 i11 , ,1,111tl, 11.,i., Thi· ..,lllll(\ sidr· oi th1· Yalle_\· 
"ill 111· ,.,,,t•1·1·d ,,·1th th,· n,,I 11,1k a-..-..,w1.itH11t, or \\'i11i !.!1·.i-..-..1·-.. i11\t>r

s1H•J>,1•l \\ it Ii p1·11-..t r;t11' Jlllli]11·1' , .f1111iJH ri1., /f(//·i:1111/uli, . TliP tnps 
,,1 li1111·st11111• l1·d!.!1's ,11'1' li11t·1l \\ itl1 r1·1l 1·<>iln1·-.. 1 .f1111ij1rr11, 1'iryi11iu111t . 

\ -,till 111,11"1' l1111·1•;t] ;1-..siwiali1111 is that of ,,·hit,· pi11e nnd \\ 11111· liirei1 
l'i1t l/\ dr1,l11/\ and n,t1ilu 11//,11 \';!IT.I. Tltis 1w1·111·-.. ;1-.. ill ] 011tli1•J" in 

l lardi11 I 'ou11 1.,· ( l•:ld111·i1 111 St1·a111 l111;t\ Ho1·k \ illl<1 IS r1·1·q111•11t in 
.\ I it , · l 1t l l. Fa , , , t 1 , • a 11 ,l < 'l a "t 1111 t 'f) 11 1 ti i 1 • s a n 11 no rt Ji , ·as t , "1 r1 l. ! ·' i 11 al l ,\" 

' . 
1111 '"IH'1·i,1II,· 1·11111 1111rtlt-l'a1·i11'l taltts1·, ,,itli a -..ton:i- suli-..oil c11ol1•1l 
ll\ d1·ii,pi11!.!. -..i,1 i rt!.! \\ ;111·r a11cl c,r ,1ir 1'1·111\l s11l,tt•1Tallt>;lll !.!alleri<'s, 
th,, ,·anada l1;tl-..a111 . i /,i,s l//1l.,,1111,11) !.!I'll\\-.., t1<T11111p;111i<'1l Ii., ;i 1111n1-

lw1· 111' l1111·1 al -..1w1·11 s ,·11;11·;1 1·11•n-.;t i,· 111' 1 ill· P i1·Pa-.\hi1•-.; ,\s-..1H·iatio1: 
"i 1 lie• .\, 11"1 It ,,·111H7-.. . 

\ITH r:Tl ·:-,r 
Tit(' s11ua1· l1t;l}1l1· . l,,r ,11,,h11r11111 '-.lll'-.. lat. ) !.! 1"(1\\"'-, as rar \Yl'St 

:, .... 11;11 111111 l I ► .11·k i11 ;\h1di-..011 ( '1J1111\.'· 011 th1· -.;11•1·p 11,,1·1h -.,l1>jll' ol' th;; 
·• 1;a,·kl111111•. ·· ;111d at l•'1,r1 I )pfia11P<' ~taf1· I">.1rk n11 1h<• ,r1·sh•r11 1•1lg·" 
111' l•:1,1111Pt ( '1111111 .,·. .\ t 11 ,·d Ro1·k in -:\fn111·,11· I '1111111.,· an,1 in E111n1et 

1 ',111111:i- tli 1·1·1· ill• 1·1·11\\11-.: nl s1·1•dli11'ls 1111dt•1· tlll' 1 l't'( s. '!'lit· t l't'l' 111akr-; 
,111:tll 11 111"1 -..t;111,I-.. I a le•\\· .1,·n•-..1 11t·nr J11,1ia1111L1, in s1•11tliwPs\1 rn 1',llll:l 

I ',q11ti:,, ;111d 1>11 1 li1• ui,111·1·11111-..t t1·1T11<·1· ,if t 111· :.\T 1-..sis-..ippi l{i, < 1· vas1 

Ill° 1:1•,111,hic•,,·. This last nH·,1 ,,;1-.. 11111·1• n 11,1·1111 ··-.;nu,1r u1·uY1·." Tn 
,tl] 111' t ]1< pl.1,·,·s 11;11111·,l, ,111<1 in ,·1·1 ·.,· 111;t11:, ot 111•1·-... -..u!.!ar n1apl1· is 
,1 .... -.,,,..ia11•d ,Yith the• 11-..nal 1111·1 1tllt'J"-.. 111 111<· t·,,,l 11,1k a,-..1wia1io1 1. an,1 

j.., its1 It ;i l<wal ;111,l s11lH1nlilla11 1111·11illl'I' 11f 1hat a-;-..1wi,1t io11. 
Thi• f1 .1urn,•111 ar,· -..1.11111-., 11f t lw lH•1•1·li-l1ir,·li-1nai,h•-lJ<•111lcwk fo11•,t 



pn·,1·11\ a diff1•1·1•J1t pi,·t 1111· Th,· 111n,I ,li....t:i11t ontli,•r, ul this 111n·,t 
;1 !'I !wt" "l'll l•:lel11ra and '-.1, ,t n l,nat H1wk i11 Ila rdin ( 'ount:v an,l ,Lt 

\\.1 lde·at I >e •n :-...tat,· Pn rk 111 \lib1·al ini> ( '11u11tY. Thi--,,· t\\(1 lnralitie, 
• 

1 ... 11 k the• ""'t r1·111C 1•-;:t, 11,ioth ,11' th,, ran!.!1' 11f \\'hill' pin1• !'in 11 

,tr,,l111., i11 lu\\',l. Tlti>_, ar, lo,·at, d 111\ a 111,n,·11 P,•1111,yh·auian ,and
,tun1·. 1 riahli• and p11111th. holdin'.! and !.!i\ ill!.! tiut ,,·at,•1· lik,· a si,, 1n~1•• 

In h,,tlt l'l.t<"t's tilt JIIIIC' j..., l1•pl,)\ r••p1·l11lue•1n!.! 

Thi· \\ 1lde·at f),•n ar,·a tilt r,· is a .. ,,ild<'al l',1\1'" 11,•ar Eldora 
l ;h (; 1111/11~"1, i11 f111,, (ff,, . • I 111lia 1111d1, auli,. I>,, r1·,'f/ I 11i,, r11 . .lfuiari

fh, 11111111 llflllfl!r11\I. and th, lllt> .... , ,11· 11111i,t r,wk, n,a(h1tih11it1111 
//1/1/1 1/,i I 1 

The Eld111,1 a1,·a ha, "hill' hir,·11 1:,t11l,, po111niJ,n1 ant1 it .... h,-
.... ,.tt111!! 11111!.!th /' ,1l1111111'11, l11/11/11111,. [Ji, r, 1/111 •• lralia 111uli1auli,. 
f',1r1,i1111,, 111,,li11i,,11,1. l, 011i,, r,1 ,li11i, 11. Jf 11dro1,h11ll1011 <1]J/'' 11diculr1t1n11, 
('111111iffl,0/'11, ,-J,i~u1d111/l11 ,, l' t, r, ti, }II 11,y/1 lflli(lt. l>r11t1JJf1 ri., 1n11rr1i11-

,tfis, !> . ,,,i1111lfJ,o, .,11,11!1, i,111 r11t• n,o."'· ! 1,,111t1 1111111,,11,f1Jliu,, T11'/li7n11 
,'1.rl/"'· ( 'li111a,1111,1 11111,ri,,11111111. ,·ti' . 

\n\,h1•1·1• i, th1 111tln,•111·1• 111 t11p11!..!l',1J•h., 111,,1, ,•l,arl., ,h1l\\ll tha11 
111 this a11•a .• \ 111il, 11t1rtlt 11t' EJ,l,11"1 1ht' !L11 upl.11111. ,,h,'r1.> u111illt·,l. 
h.i, lltn\· a pa1·k-lik1 ,t·;it t1•ri11!..! 111 (),1, r1 11., , lli1"01ilt1/1\. \\'ith ,l 11 \\ 
<i- ull,11 and f/. r11/11·,1 TJi,, !.!l't1U11,l ,·11\11 1· t1f hi 11, !.!ta,, nut at all 111:--:

lll'lant. i11,•l11cl1", ll!JJ111n., I 1r,11f11. /1'11111111, 11/11~ t,1,111 1/uri, .ind l'anJ· 

,.,", ,,. < 111 11111• k1111l, 1 h,·1·1 i.... a ,11·1 ,1· 111',l nl l'11!1dr11 1111111 , u111111tt111. 
an,! Ill a, Ii_, •• ,r,· d1·1·p 1•1i-.,I 1011, 111' I 111 uh, 11111,1 1//11111 111n. intiltratt·d 
\\ ith /',,/,/i,, 1111fl/11s. I ha\,. "',·11 t hi, 1·t111iln11at i1111 aJ-.;11 111 ,·n,11·rn 
P1•Jlth_\ ha11ia < 111 tli,• linnk nt' thl' 1·ru111lil111!..! ,, 11d,t,1111• 1·\ilT a e1 111pl • 

1d a11,·i1•11t pin,•, ,·li11!..! 11n 1•al'i111i....l., h_, 111, ;tn, 111 r,1111, that run h.1C'l-
i11tu 1111' 1•1·1·\·i,•,•-.; ed I l11· 1·,wk 'l'ht· 1•liff f;, p-., 111111 ht ;1,t l 111 it, t,·n 
1·11111 ,,·1·ti,·al ,,all l'11l1u111di11111 1•1r,1i11i,n1111,1 ,w, upi1•..., t!t1•, n•\il'r-,. and 
tli1• li 1·!1t•ll . lm11hif1,,,,,, 1•11\e•J-., tit,· surt'ac·e· \\ilh !.!1'1•1111 .... h !..!1'.l: . Th 
,11•,·p 1,"'k., t;d11 .... h1•l11\\ a ,tucl1·11t 1,111·1• r1iJlt,,l th,· ,,Ii,,., lt•n!!llt of 
it 111 I lt1 1·i, 1·r·, "d!.!,· ,, i11111111 l11·i11!..! ahl,· t11 .... t,ip . 1•p111pl1 11'1." ,had1••l 
;h "'1111 a, th1 11,·1•, l1·ai' 11u1. i.... 1·11,1•11•d \\illt 111n,,1•, .111d 1\•n1,. lu 
111i,l \l.1.\ 1 It,· r,•rn f1'1111,l, .tl't lllll'1illi11u. 'I cl tall ,11111 '111,l, n1 .la1•k 
in th,·-1'1tlp1t ( ln"1,111,, l1111h111l1n11 a1·,· ,hnt1l1t1!..! u1 ,;r,,,,tli ha, 
.iust t'ail'I_, ,t., rt1 ,I t >11 the· 111,·at\11\\ .11·r11,, t h1• ri, 1 r ,pl ill!.!. ,·a111<' l 
11111111 h li1·l111·1•. l{i!..! 1>11,,_, ha\\ tli111·11, ('1,rf11c 1111, 'l'I'· .,1·1• \\ hitl ,,·it'· 
Id 1111111. a11d r·11u111l -h1•;1,l1 ,l \\ il,! 1•1 al,-.. l)11r11, 111, 11,i- .11·,· !.!.1ll'!..!1'11n,J., 
1 c>t\ .111,I pink :111, l .... \\ 1•l't .... 1·t•11t1·d \ ,111111.\ p;i,1 u r,• 1>11 1 li1• JH a I h,\ 
1t1·1;1e·1 i, 11111·.J,n•d ,,i1h 1>1i1·kl., a,lt r \11111/turylun, ,11111,·i,111111111. 

\ ,till 1111111• h1111 •:i l 1·111111n1111i1., i, "''I'll at t lit• lnn1 1'1 a t·tllt l' 1·\iff 
;1 111il1• 1·:11·tl11•1 11111'111. :11 "l·'all,•1 H,'<'k .. 'l'hl' liriuk ,,t th,-.. 1 litl' i .... 

► 



"'lu1 d " ·i1h \\·hi1(· ltit<·li aud n·<l 1•(11lar. n,·<•r a luxu r iant sod of hln~·-
!.!J·;i-..-.. .\ t',,,, re111a111111!!. 1 n·P, in 1lt1' c11l.ia<·ent field an· all '-ilH!.Hl' 

•11,1pl<·-... ll(•1•p ,had1· al !hi' l'not of 1li1· <·liff i-.. 1·a-.;l by y1•1lo\\· birc~1 
/Ji /11/11 /11/1(1 J and l111111 •rnt1t 1.f11f1l1111., l'inrn 11 . Thl' l'1Toneous rP

ri()1·1 ot' J:, /11/11 !111/11 1'1·0111 Jo,,·,, in ( :n1.,·'-.; }lanual, l•~c1 7, j..., hns1•1l 

1q,011 .1 1111-.. id1·111ili1·atio11 11 1" 1'11• _,l'llu\\· hit'<'h fro1n th i, lcwalit~ ( ;,, 

Pa1111111·l 1899 Th,· Iii!.! 1,ilns hl1wk, Ii(• on a i.?.t•ntlr slnpin~ ll'rrain, 
.111d at'<• 1•0,1 ·r1·d "i1l1 J/11111111111, 1u·1·1'/11li1011. l/1!1n>1Jhylliun1 holdani-
111111,11, .l,111111 1)(/1111 11ll1111111f11, ;11111 l tri"J,11tl111i(I. Tin,· hit" of Oicl'lt• 
,111111 1111111/111111111. ('allu, 11,1111/1(( s,,J,n lJ/ ri an<1 TEfrr1phis prll1u·ida haY(' 

l1('1 1 11 t111111cl l11·n· . .\ 111011!!.,t 1 IH· 111n,-..i·, al'<' th1• t't·rn..., [) ryo1,l1 ris dis

i 11111 111, !> . ,,,i111tf11s11. I>. 1111l,/1rn111. a1111 lf((ir111/h111111111 1 r/lt(ld1 I/SI', 

I ,11r11111 , 1111111', 11.,, ,,, 11111i11,tf1n11. S1,l11/0_111J JI, .ri, 1111/i.,, 1•11·. 

Ft\1' 111il1·, i',11 ·IIH'l' up ,tr1•a111 a 11ortl1 slope• 111,il~P"i a honH· f11r J> i
,, 11/111 , 11111u/111,is .\11d l111 n1il<>, t;,rth<>l' up 111·1· tlH• li111l",t1111(1 c·liff-.,. 
,,t 111\\;i !-',ill-.. ,,ht·r,· ,111(·1• "a" lound tha t c-:--l!TllH·l.,· ran, di,_jn111·t, 
/', ·i1111tl,1 i111,f11,,111i111 ( la-..t -...1·1·11111 l ~l:;l, ('n1 l t: 1925 ,. 

\\ lllt1 • 11i111• :111d ,,l1it,· lii11·l1 al'I .. l'n·q111·nt" 111 th1· .. ,lrit't ll'"'- .irrn. 

;tl ,t11'.! ,,itl 1 ,t,1•1al <·l1c11,11·\1 •ri-...ti1· 11111s-.;1•-;. 

\t1 i111pttr1;1ll1 pl,1111 11f th,· 11nd1·r-..tnr_,. 11[ 1111r b111enl ,,1111dla1u1, i-.. 
lht !';111a,L1 ,.,.,, 'l',,,,1, ,,1111"!,,11,i., . 111 T,i11tt ('11n11ty, a11<1 i11 \~an 
Hurt 11 ( '1111111., . ,111d 111 111.111.,· 111111•1· pla1·1·,. 7',,., 11, 1· lings tc, th1· brink 
11 t' , I ,·l1tt". h:111'.!ill'.! ti\( t' ,111d da11!,!li11g d11\\ Jl a "·all ur J't)(•k 111 the 
lir 11,n·-..1-.. it ,p11·:1d-.. i11 .i .. 11-..i · -;ta11d-.. 11,·1•r t'"ll!!.h 1al11,c·-.... ~n1·h a IH·,l 
i-.. :il 11111-...1 i111pt •111·1 r;il,\t · < 1111• ,,a lk-.. up,,11 1 lu• pr11,I 1,11< l,r111wht·,. Thv 
t ,,i~-.. :11,• 111tP11 111111!!. ,,ith 11111-.,-..i·-... ttl' ,11l'fa1·l'd "ith th1· ..,,.al1-lik1• 
li'11t!11/,1 , 1111111l111u1f11 t1 1· 1 lu· 1111.,· ('11!11/1 .i< 1111, ,, hirld/11'1J11tir11 .\h,·a:·s 

Iii,· 1>111111·11111 ";l ltlt ' IIIIH I ' t1t' th1· t·t1J111111111i1_,. 111 1,,·11 of 1111•-..1· !11,·al-
1111-.. i11 111,,,1 1111• ran· .l,1111i/11111 11111·111111·,1,111" 1111fl.,i,ili,1i11111 1•k1•, 
0 111 ,1 , It 11clt t , 111!.. Tl11• 1110,s1" 111 1'1111· llt1ll,1,,· i11 I >ul,11qu1· I 'nn111:-, 

1 ' 11 11;i1,I 19:.12 1934 .ind ,tt' 1;1c1n11i-.. llollc,,,· ( l tl,1!!.!.! 1928 111 Fa:·· 
1 l it • I '0 111t1, I ii\ I IH·111 lis11·d :i11d d1•-..;i•1·il11•1l. 

l l 1, ,·u-..t,1111 ,1 1·, 111 ,·,111,1d1 1· t l1a1 1 h1·"'· l,011 ,tl 1·1,1111111111111,·, an r<·li,·, 
11 f ;111 • .1rh p11,1 !.!1:t l·i,il , •·!.!1·t:1ti1111 , < ,!1•,1,011 1923 . I 't1111111u11iti1 -
th.1 t ,,, 11 ,,,,l, ·,pn•,1d ,tl11t1!..! tli1 • llllll'!!.ili... 111 1111 la-..t 1·onti111·1ital i,•1• 
, h, 1 t-.. h .1 ,, · li1•1·11 ald1· t,1 ,111·,·h ·1· in c·sp1·1·iall~- f.1,nt·alil" h:1lii1at, 
,, ,1n,· "lll't'It ', h,1,,· di11l ,1111. llth11-.. h.i,1 1·1111ti11n1tl 1n 11•p1·t1d111·1•. 
T h.it \\ hi1·}1 I t' lll',1 ·111, 1· s. ,·1 l0

l"I l \ 1· } I · • !.! 111·11 ii l'~ a,,1Jc·1a lllll, \\ 10,t IJH'lll 11'1'' 

,ltt 1h1• li111al d, ·,,·t •uila1it-.. ,,t' 1111-..1· \Yhi(•li ll\1<l i11 tltl'-..e ;1n,1, :!11.fHhJ 

\ I .u ·-... ,l'.!• 1 Th h \ i, \\" i, I\ \ l)j't•d I,, 1 li1• !!.TrlHpill!..! ut' I ht> h111·t-a I ,p, ,·it•, 
,11 I• I th1 t' 1,hi1111 1 hat )Ill\\ lll'('lll .... t)\ I ' )' \\ id,· .11 (';)', .-.1111 111il1•-.. \n t 1, .. 



11,11·1/i • l>.i11-..,n•;1t1 1943, 1946 
;.., l H • I. It' '. 1t l( · I II I 1 i I I ~ t \ \ ti , • ) ; I 11 l. -11 i I ". l' II 11 I (. l I} '.! ' • t h I I' : I 1 EI, 1 I J I' .t . 

'1' 1 •·r, ,11·1•, qtwll.,· k, l 11 -..,·h11la1·s \\·hu lH·lil • ,. that \\ i11.J.., :111<1 u1h1.:r 

<1'.!1•11,·i, .. , ,11 il1-,.-,1•111i11atiL•ll a1·<· 1•1111-,tantl,\ -...t1<\\lll'.! 1]11• '.!t'l'lll.., 1>[ lit" 

1·;1r and ,,1il<·. 111 tlH· r·,,nr..,,· ol 111,111H1 _\1•,11·,-, 1111· ..,, , .J.., ut pin,• an 1 
hir,·li !,,,tit ;Jf't' \\"ill!.!td a1111 th,· SJ'<)lt, 1,i' [c•JJh ;11t,I 11111-...-...Ps lta\'l' 
IH•111 <l1·1>pp, il, ,·<>1·,·\\IJ1·1·1· in lo,,;i. Tl1 ◄ 1,l' ,,lti,·11 f,·11 i11 .... ui1alil,· 11l:1<·1.:, 
'.!l"l'l11i11.11,,l aJ1,l 1-11'\'\\. Th,· 1dant, "' nn" fi11il 111a_\ h:n,· h]11\\ll in 
\\ i1li111 :2lHJ .'-1•ars 01· l1·s .... , an,l an• 11111 ;11 .i ll till' !11J1•,tl 1]1 -...,·1·111la1it, 11f 

tJi,, ....,,,1 ti, l"- (If :21!,(lf)(J _\'1•:11.., <1'.!<I, 

.\11 po-...iti,,, pr1,c,1· c·a11 lw l'\.]>1•1·11·,l. 11111 J'<i]"''" hn, t !,, 111 \\ rift, 11 

a11,l \\ ill 111' ,, ri1 t, 11 pr1•-,1•11I II'.!,,, i,l1·11,·1•.., 1,,r th, ,111<·, I(•\\ ,,i· ti,, utl1l'l. 

I l II; -.1•1:1 t'J'-l'lli I <1\1 \I I , 11 \ 

Tl1P l1;1ls;t111 tir 1H·1·11r-... i11 ,i\. l,walil i,,.., ill n,,11h1•; ,t, I'll lu\\;l, ;111 l 
;1t ,,111· "]'llf :1 J',,,, 111il,-.. 11,, r t 11<' li111• in .\fi11111 "'1.1. l-'r11111 t 1 ,· ,t;111.J

p11i111 ,,1 tli,• ph111 ,u,·i1,l,,'.!1,t ,,, 11111,1 ,1,1,1 a 11 i ll,i,l1 ;1I 1' 1111· ll 11ll11\\. 

l>1d,11qn1· ! '11t111t:·• ,1lth1111!.!l1 l1:1l-;a111 1, 1101 tilt,, .• \l th, ,1• 1•la1·<·, th t • 

al'< 1Jii'..!11H'lt1.Jl'\ -..t;in ,l :... 111 ;111 ;1:...so1·1; ,i1111 th;1t 1-... , '\ 11'1 ,.._,.,1 1ull.' i11 

11nrth1111 \111111,..,,,ta. 1;, ,..,i,l1• . l/,i1, l,u/.,,1111,,1. th,,, 1·,11> 1 111>1th-l.1,·111'..! 

ha11k, ill Ill tallbt·, ha, I' r,, I )/S I (f/1(((1111,1\, ( / 1/Jif'"'' 1(1/1/1/// ,t, !/,,. . 
• lc,,11if11111 111,r,h,1r111,,1." r11111\i1ili,tf111,1 J.';1-...-;il 1929 :111.l -.i•,,1.il 

llJo,.._.,...., ;111,I ]j\,.!\\'111·1..,. Tl1i1t.v :...pt'c·i1•.., ,,1 l11·,,11pl1,,11•-... ,11·,, kllii\\ll ii 
lo,, :, 0111, 1r11111 tlti-... ;:in,1 ,t t'1'\\ ,.,. tl1t' 111111.,111'.! l11)11•,1] 1·11111n11111it1r, 

,11,·11 a, l-'all, ·11 l{1wk 111 l l ardi11 ( ',,11111.,. Tli, laid,· l;,,]11\\ \\ ill ;,;}11J\\ 

11t,• :...1111:di11n ;11 ;1 '.!L1111·,·. .\l-..11 F ig. 8. ah11,1· . 

l\ 11 !'1·:il ,1,....., .... :... ;111,l Li ,·,·1·,\111·1, ,i1 ti,· Jl 11i•l1,, .\1,ri 

(".,11111 \ I ) I If I, " :ir, ., " I I \I, I I It t I ,J111u, -
.\f I ._ ... , ... TT, J':11 I - "I ''l Jf I I -

\\'i11 Ill ,hi,·k 1 " I I I • I . ' 
~\ll,11,,ak," I ! I • + . ' . ' 
F.t>"t llt: .i (j 

I 'lt1) 11111 I :2 I; .. 
• I 

. ) 

J >r-la ,, a r .. 
11 

I 1nhu,1u, :2-i - • I . ) 

.T Ollc•s I I 1 1 l 

. I a, · k,un . ) 
I I 

-



I Ht: \ 1.1,l.'I \T fl.\ t1J' lti\\ \ 

.\•11,11 !,!,f 1!11• 1111,:-.,,, //11/11111111111111 .,Jilr 11,/, 11., 1, 1',]ll'1·i,11l,· i1111•n•,l

i11.! 111·;]]...,1• tll it, \\Joi,· 1li,11·i\111fi1Jll i11 r1lat1,,11 to tli, ,1n·t11·1·-lir 

: ,,,,,. 11,i1 ,. lu ·Ii,· t,1·1.11 ~111,1k,· .\l1nuitai11, 111' .\11rlh I a1"<1lina-
1'1111, ,, ., j+ 1, ,....,,.,i;it1·,l \\It / 'i,,,, ,11,111,11 ;111'1 .l/11,, /r11.,,ri. In th•' 
1 :it,· 'I, ,1 11• · 1 · i.... 11l .\,,,\ 'i 111 k a 11,I 11111•1!111 a 1·d. ;i11cl in 1111rt lH·r11 

\ [ i 1 , , , , t. 1 • I , , " 11 · 1 ;) 1 1 ·, 1 , / 'i 1 , , , , t 1,, , , o ; 1 1 11 1 • 1 /, i 1 , , , 11 / , 111,, , 11 . • \, 1 

, Ill\ 11!.! 21,1\1 11! .l1J1,, f,,,l."'"uo in ""uth1•r11 .\li11 1.1·-.,,,1;1. \\'t•s1 ot 
\\'; k,,r·. ,1l-,1, 1.1, l/11/,,, "llli11111. In 'i 1•ll11\\sl1>111• J>ark 1111• ;i,-.;,ll•iatcs 
;•J' /'u, ,, r J/l/1 l,1111111111 ,111.! . lhi1, 111,111, ,11·1111. l 11 \\< ,1, 1 n \\"asl1i1t!!111ll 

1lii, 1 111,, '.!1'11\1, l,.1 1li1· "lllill'1• 111il1 ;1, ..... wia1,•d \\i1 11 /'1,111 sit,i1111,1s 

r111.\ 11,i,' 1/1/111'• Ii, l11 tlH· ~\\i,, \Ip,. iii,· ('.t1')';1lli1c111, ,111'1 ill 11111'1 l 

1 ·1 J•; 11·,,,,, ti, ;,, ..... w1;1i1•, .111• .1111,s 11/1111 ;111,I / 11, 11/ 11/111 "· 11 \\nl1l1l 

J ,. 111'1 11•,ti 1'2 111 l,111111 it, a, ..... wi:J11•, i11 \, 1\ 1/,,; lancl. Th,·y an• 1·1•r-

t.111 1t1,1 ,n1111·1 111· tir. 

\\ a, I i, 11111,, :111 ;1:-.,1)1·i.11,• 111' 1 lw .\I, ,11111ic· 111• T(•rt iar~· a1w1•,tu1·-, 

,1 ,, I .,,111llll]"'i';11·1 ,1, 1111•1' ;11111 ti1·,: Jl;i.... 1t l't'Jll;ti111·1l 11111·h.1ll!.!l'<l 

\\II, ·!11 lit'(• "!IC ,,i,, hd\f' lh•c•)l chftc•J'I 11ti:1fc•1l ! 
\ ,,i 1111 1•1·1•-.,ti11'2 i, 1111 \1·1·,\ 1i11.,· 11 1,,s-., .,, 111111·i11 1111,1//11. 111 111\\'rl 

;111•1 11 ,1,111 111·11 ~li11111•,1ita 11 !.!1'11\\-.; ,111 lia1·,l li1111·,to11v t.ilns nt thf' 
,,111! .... ( r '-Ill; 11 ,·;i\ il ,, . .., \l'l1t·r1• c·,il, 1 a11· is:-.llt''-; 1'1·u111 -.,nhtc·lT.lll<',Hl 

,. ;111111 1 ..... 1111,]11· 1,1· :1,l,i;11·1•11l !11 l,aJ...,a111 Ire•,, \t l)\',1'11 ~1111ncl. <>n-
1;11 11. I "1'11\\, \\ it11 111111 I' 'l"''•)f•, •ii .'-i, l1111 ,i,, 1111 th,· ",di..., o l' <ll'Pp 
11,11'1(1\\ ,·1·, \ ,,.,, Ill th<· .\Ja!!:tl'illl l1!1ll'sl11n('_ 111 s11uth1· r11 .\ u .... tria 

\, 1il,, I'..! 1,,11ncl it ,.,,, , ·1·111!.! 1 !11' 1;11•(' 11f ;1 1111•11•1'-c·nlH li 1,11,-.,to11e 

l11t I ,l, 1· itt .t ,]1,td.1 ]';I\ i11 ,• a1 nlH1llf -1.111111 le t·f ;ili11\1· ...,,,a ]1•,·t• l. 

\\(Jlllll.\:,-;p J'I ~c,J 

< '111111111111it It'" 111' 11·1 ,., 1111'11isl1 111;111.1· lial1i1; l1 -.; fe r]' fllll!.!i. T rt'P'- , 

, t ti!,, ,111'1 !1"1'11-., !1;1\·1· d1-.,,•;1....c ·-; 1wc•1dia1 111 c·a1·h s p 1•1 · i1·, 1,r !.!l'llll-.;, 1'1tt: 
1 l1 ,1,l 1 ,I\,--. .111cl -.,11·111s allcl l' l'l1i1s s1•1 \ c· ;i-; l'11od t'c1 1· 11 1..lll,\ -;,1prol 1ir· 

•11''..!,,111,1 ,,. l•:11•11 t],,. 1'111·1•,1 i11 ..... •1·t-., ;ire · ,1il1,i1·1 · I 111 ;11tac ·k. ( '11 n 1l'li n 

t la I kc• 1·111l,·,·t c·d 111;111~· -.;1w,·i11H•11, cd ( 'uril 111·1 ,,, iu 1111• . \ 111, 111 .1 \\'on11s. 

\\', 1a\ c• 111, lht , 11f l'1L11!.!i ;i ,-.;or1c cl ;11·1·,11·,ling tu t '11• a...,s1wi at ion s. 

l',,,i,:,, i111·,•rc•1w1•, <•;111 hi' d1·;i\\1t I l l ',l)IJII' c·;i-.,c•, 1' 111111 1IH• tic1Plit r of 
f IC' Ii, ,,t 'I" I ' 11 '· (·'111• l''\;\JllJd1·: 

, \ f l c T: l 'f ,1 

I 11, i1111/11 "di, is 11)l ,'- rtli., " I ,p. 
If , l1111111,111·t1 hir11 lnll'ii 011 S,1/i.,· s j >]• . 

T> ,11 ,/117, II I 1111[ /'(/(//JS// (1)1 :-:,,,,,. I "J>l', 

ll'\fJ,'fl":\I 

(: 1111111u11irt 11l1H1// /Ill f' l11111., 1111111i1111u1 

{, 11111J11111il/ 1·1111/u 1111 f lf11/111111\ 1/(r iii, 11/11/i, 
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1: 1 , 1 r: \I ( '1 ,:s;,1vr11 \'11u,,: 1'1.11,1, \~ll ( 'o.:-,; L'El'T, 

\\'lw1 t'\ ,.,. t·1111dit i1,11, a1 c• ,u,·h t l,:i1 plants 1·a11 li,·,, and !.!_l'o\\·, t ho"L 

-.,,, 1·1,-... tl1a1 .1 r1• n\ ailahl,· and ;11·1• tit11·il tn1· tht• ln,·al 1·1n1iliti11us -.,unn 
...,p11,1,l a 1.!:11·1111•11I 11\1·r 111<' nakt•d l',ll'lh \Y1t1,th1 I' 11111., uJll spt:C'lL'" 

tir 111.i11: 1w,·u1•.\ :111 an•:1. a "wial 1·c·lati,,11 t·xi-...1-.,. In fa1·t. \\·]11,1•eyer 

\\1· J,,.,I,, 111i111., n1dl\ id11al pl;1!Jt, li,·1 a11,l work h1•-...id,, ,,11" .inotl11•1·. 

Tl,, ~1·111tpi1,~-... <1l s111·1·i1•s as th1·r ill'(' fuuu,l in lo\\'H 1·1•1·111· \\·it11 
,t11k:11~ ,inlllarit: in all si111ila1· l1a l1itat s. l•:qnnlly --.t1 ikin!..!. ar,, thr 
,lift-.,r .. n,·,•-... i11 tli, li-...t-... ot' --.p1•1·i, s i11 n,rlik,· hnhitat-.... T h1ts \ ~v!..!.l'ta tiun 
,ha ,,.ir,1, i:-." t.1111 --tr., 1hat c·o,t•rs land an1l "·at,•r \\"ilh 1ift-r1•p0atc,l 
.!1•,i'..'.n, (·<111q11,,111'..'. ,1 l1a1·1111111i1111s ,,·li11lP. 

l•:a1·h ,1,•,i'..'.11. 111 1·,111li11111· ,111r Ji'..'.111'<• nf --.p1'1·1·h. j..., a c·o1111nnnit:· of 
li,111'..'. pl.11 ts; Th, 11111-...t <·(IIJSJ1i1·non-... c·111n111nnitil'" ni' lo\\a are thr 
,,,,,,.IJ.1111l ,·,,1111,111nitil'-... a11d th, !..!I';1-.;-...la1ul 1•u1n111nniti,•-., .. \-... 1ht>r1• Ul'" 

111,u • .' kind, 111' 1·•1111111\111il11·-... i11 1•ael1 ol tlll'"" !.!l'<>11p--. ,re 1h•si~nate 
1·.1,·h k111,I , , 111111111111it.' "" an .\,s,wi:1 1in11. an,1 1•a,·h lcwal exa111plt> 

,,t 1t "" .i -....:_1;1nd i'I. l\ra1111 I~la11q11, 1. 1932 . \\', • li.1,P tht•r,•forc 
',, ,·,,11,1,I• 1 ,, , 1•ral kin,!:-. ul \\'111ulh111d .\-...-...cw1,ll1nns an,[ s,•,·<>ral kin1l, 
1 1· I: 1,1,,l.11 d . \ ...... , wta t 1nll-.... ,l nil -..., , , 1 .il ut li1 1· ,·la,-...p.., ,1--. \\'1•11. 

F, 1 :111 1111.J, 1,t:,ndi11'.! 111' till ~\,..,.1!'1a1i1111 it 1" J11•1·1•,--.a1·:· to <l1·t~r-
111i1, "h.t1 ,p, ,·i1 .... an' 111·1•s1 ll1. a11d 1 h1· r,11«· ,,1· 1·.11·h in t h1• lifl· u[ 1h1' 
,., '1111,111111t.,. 1 11)\ i1Hhl.' a 1111•n l i--.t ol -.,p<'1•i1 s is a \'l I'.'. ina<l«?qnat1' 
11 ,,i.... t,,i ,Ill: 1·1111l'l11-...i"ll'-. It is 1L1•1·1•'-.-...;ll'.' t11 l-.i1n\\· fir-...t ol' all to" h:1t 
, ,t, Iii , .i,·h -.,p, i·i,•-., 111·1·111·-... in tJt,, ,\s..,.w1,1t iu11 Fnr thi~ 11nrposl' onP 

111u,t ,tud., "\,·ral -.;t:111.\, ,,t 1•:11 h k111il ot 1·11111111n11il.'. and sr,ernl 
,11npl, pl,,t, i11 ,·a,·h -...t; 11d For 1·xn111pli•. Ill.' la\\·ll a111l .' inn ln,Yn 
1, ,tn111l, u1· 1 Ii, hln•·'.!1 a,-., la\\·11 ;1-...-.;1wintin11. 1 lnc· -.;qnar,· nH·t1·r 01· 
,, II 111nk1..., ,I !,!lllJd -...:11nyil, pl11t. 1 11 11ak \\IHHl, t ltt> s;1111pli· plot sltt1ttln 

It '( 11 llh \1 1-. "'!ll:I 1'1'. 

l'h, rn,i-...t plnl"ti,·.tl 11H•,i-...111·,· uf q11,111tit:· 111' a "(w1·i<'-... i, an 1•,ti111al,· 

" tilt 1•11,er-!!1:1cl1• of th1 ,p1',·H'-... 1111 ,t·\1'ral ,,llnplt' pl11t-... in ~t•Yeral 
,t.111d, ,,f th, a-..."11·i,1tiqJJ. Tl1t' c·o,,·r~!.!1,1,1,· 1 'l.11r1·,-...i-; thL• ;1p1n·oxi1na1,• 

1, r•·t 111.H!t' .. f !.!IIJ\lllil that tl1,• plant, of Iha ,111•1 iL·, \Yunld 1•0,1·r if 
1rn1, ,·11·d \('l'ti,·all~ 1>11 tl11• ~1·0111111. \\ l 1·11 1·11\'l'J-'.!l',Hl1• is ]11\\·, as for 

•'Ii. 1111l1 ,.,ith ,,ild lili,•s in \\1·t p1-.11111.1h1• lr1·q111111·:· ,11' tlH· ,w,·lll'-

' tH I l•I ilH' ,p1'{·i,-... in tlH• ~tanil j..., h, lp1'11l. 1'1ii-., ,·an ht· c>Xpr,•...,...,,.,l 
' lt I lJlt.l~l' Ol -...,u111•l1 plot-., in "hi1·h th1' "}ll'l'il' is olis('}'YC•l. 
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\\' Ii, 11 ,. \, ral -.tantl, 111' 0111 kind .1 11 r•1oJl1fl:1J·1•,l 11th< 1· !.!I 111•r,tli1,1•i,n" 

:qq11a1 ...._ ,t11IP "l•••·i1•-.. ar• 1t1Jl"L1111l,\ 111• 111,1t·li1·ally ,11',a.,-.. ft1Hlld in 

1111• ,t;111cl-... ( \111-..t:1111·.\ t',lll i11• t ,,,11,-.id \JI ]•t ]t't'lll tJJ :ill th< ,t.111d, 
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111h,·1, 1w1·t1r i11 h\t1 Pl' 111111'1 , ...,,twi;it1n11-... ,1, hl11, !.!l,I"'- Ill l.t\\11,. h.t.' 
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1,ilia!.!< \\illi ,·11111,,t11 ;111cl '..!11lcl. '!'Ii,· liro\\11 ;i11,l )'lll'Jdl' ]•l'nll'I<' nf 
\\ 111t1•1· 1•a,,, . ..,, 1'11·1111! .. d 111,111 _, 111111'1• st•,1"'111.il c·ha11'..!t', ;1-... sl11·t·1·,,1\·C 

\\;1\,·-.. ,d ,lit'l .. 1·1·111 1111\1,•r-... 11,·,·rll11\\ \lit• h111tl,c·a111· ,villi kt1l1·itl, ,,1·<111ir 

,·lt.1111..'. 1', 111' ,·,,l,q Tl111, \\1• lia,1· sc•a,c111al .t,]lt't·I, of tl11· \C'!.!tJ1ati11n 

111 11111
1 

l.,t ii u,I, -.... l t h 111,1 ...,., wit I, I lit• s111 1il11 I' 111,111t1l111 1.,· 111· 1 h1· 1·,·c·r-

'.!I·• ,•11 1,,r,·-...1-... 1tl I IH 11111·1 I. 1111 th1· 0111· l1c111tl. ,,r of t l 11 l,r,1a,ll1•af 

I 1'11p11·al I ,,Ill f,11 , . ...,, "" 1111• ell ltl'l. 

111 lc,\\,1,. ,· I 1·11111t11\\l1i1, ;111d 1•;wl1 

11 11·1· ,111.J l,1 11.1\ i,11· it, li111,·,, l11r 1 liP 
,111•1·11•, ,·,p l , • ...,...,.,.._ linl 11 ill ,tl'll<'

li;tlnlal l\, ·ha, i111 1, 1·1•,p1111...,ilil 1• 

,·xpl't -...,1·, 1 ht· ,pc•t·ilit· Iii 11<'"" of t',11 tl11•..._.,...,.t11;il 

1,:,,, ...... -...t,·111, ;111,I \ ( ,..., . . :11,d 111· tlt1\\ ('I' I (Ill 

t11r,,,11 "ill 1111,, ,l ,•-...1•rtl,,. 

:--:11111111 I '-!I, I 

I) .Ill' :111cl ,t 

I I, l 1 \lllllll'l tl111· 

; I 'I II d I i I ..... It; I \ l. ',Cl t' 1 I h" II ( .... . ( ; I .... i '·' I 1 I i (, ,l II I I 1 ti 1 I ( ' ]>' "'I 11' (. 

")"'"!.!' i111<'!'1t11• ,l111· 1,1 1,i.111, la1·!.!t .ii1·,p.11·1·,. Tl1i..., ic:; 

11; 1, 1 l1111 11 ,tn1<·1111·1•. J>la111, 1d' -...l1,1<I_\ ,,,11,d]a11c1..: 
h,1\1' ti11111•1· 1i-... ... 111·,. -;111,111,·1· :Ill' ,p;11·1·,. ;111cl lll<lt't• l'(·'-,i-..1,1111·,· 111 ,·,·:1 111)-

1·.1111111. Tlti-- j.., 1111''11111•1/')'lli•· 1,,i, l ,,.1,\ ,11·111·1111·1 l,t',l\( '" ,·,1111'-( 1.l 
1'1111., , ,1111 ; 11,l ,, i11,l 111 111\\a lta,,· 1·1'..!1,l ti..,,111•-,. ,·1·1·, ,111,ill ,lit' 

"l';i,·,..., !.!J••,tl 1l11o·k111•._, 111° 1•1 ,i,lt'l'llll'-, .1111! i1icltll!.! ol" -...111111.tl:1 i11 pit,.; 

,111,I i'1t1'1'11\\, 'I' 11·, :wl1it•1,· tli,-;t• ;11h,111 l t1!!('- i11 ,1, 111:in., ,lif1',·1·1•nt 

\\,l_\ ... 1!1.11 ,I 11li11l1 11111,I, \\11111,1111• 111•1•1\1·'1 lt1 ,l1•sr·1ili1• 1111111 all. 'l'li<•-...0. 
.t,l.11,1,111111 ... ,,ff,., " 111,,-.1 11111•11•,ti11!..! fi1 •l,l .. 1 ..,,11,h· ~11,·h ,1111,•1111·1• 

.... , .. ill( ,l ,, l•llJl!t) 1il1i,· di·., i'111·111 

I 11 ... I I' " 1 • ( 111 I I" k I .. , a I I r l I' i \ l i--... I I " l'i It II. h ·' ,l I l II I " It' ii h i (. p I; I I I 1 .... T It P. 

r,\111· l:1.,1 ,.., 111· 11 ~, talJ111i 111 \\11,i1]l;111<[, r11·.· •11 1·-,1 111101·1d1i1· . Th,· l.tl'!..!f'l' 

1 ' L I I 1 .... I I I 1 I I I I I I l I I ' ' " I ( 111 I i I. II I. 11 ti·' :\ ( ) 'IJ I I II ii I' Ii i I •• 

l I \-...-.11 II \ 1111, Ill I tl~\\I I ,I t JI., 

Tli, \...,...,, ( 1,1l11111 i, ,l1 t111,·d 1,, tl11• 11'1 1Jl
0 

1,L,111, tl1;i1 1·11111111, ... ,. i1. 

< ti,, 11 11,1 t ,,. .... ,, 'I" t•i," tli:11 l':111k lit!.!11·,I 111 th(· ,a1·11111" n·,111·1·1<; 

11tli11, ,I 1h11, 111:il-1· llj• 1111• t 'l,:11.11·l11·r....1i,· <'01,1hitJ. 1t111J1 ,1 1 .._,I" 1·i1, 

ttl Iii,·, ,,(wt,11iu11 Tlii....1·t•J11l1i11:111<tt1 ,11 ,111•1·1<·, i.... 11('1•1111;11 1,J ,1 ,., rtai 11 

, 1J1cl ti I ,11111; ;---,, \\ 111•11 li111h as ..... wiati1111 , 1111 lta hil :it h:1\,· h(•t'll 

iii ,·11'11 d 11,I tlll')I 1; +1 d. p;i,·li •1111' 11til> ',\I\('"" ;111 i11di1•,tlt1t 111· 11H• 

,tit I Tc I 111, .,,,ur -.111• r,•, and I 11ill 1, 11 _,,.,1 \\Ill 1, • 1h,> ~1·1,,,. 

It 1, p,h ... Jlil1 th, 1, 1111, 10 ('1;,, ... i1\ ltal11t;11, :1u,l tli1111·1 f•l111·1•, ,l ll• 

If 11,llllllt.! I t I' ,1,,,wi,11 lfllh TJ,j ... 1'1'111'1 .Ju, I' Ira-.; 111•1•11 lllll(·h u ..... 0,l 
'I 1,· l1< 1t.11 i ... 1. I 1,,, \1 1. 1111i-...t ,·la,-...i1., 1h, ;i-...._.w1ati11r1, :1,·l·111·din~ t 1 

t 11 J,q 1,t11·.., I 1,·t1111 , 1,,I r·u11q,11-...iti1111. T,, hi111 1111 lt,tl,it.11 j.., ·•ac• 

, ....... ,,1,. 1, ,. tit( 1, ,·t .. \\'1 -.;hall 1111111\\ li111a111,·nl 1·l;1,,ifi,·,1tio11 t:11h, L' 

.11 ,t ,i1111 1, phi,· 1t1 ,·lin; t1,·. 'l'hi.... l,•,1'• .... lh(• \\':l> "Jl' n f111· n '..:J'oup-
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Tlit• 1n1•;1111J1!..! c,j' tlii:-. is 1hat \\·h1•1·1' c,110 ell' j\\o 11I' thvst' SJH'<·i('-, OT 
l1i~h tiilc·l it \' nn· t<111nd ,,·c· <·an be rcasonabl)· C'C1·tain that th1· uri!c!inal 
\·1•!_!1•t;it 11111 \\·as,,[' t 111· 1·1n111nnuit)· to\\ hi1·h th<1s1• '-]H'c·i1·s hcloll!!,. 4\lun~ 
\\·itlt tith 1·n1wl11-;i,,11 !..!tH ', :111 <•-;ti1nntiun of th ... t_\·pv of -.;nil anc1 tlt•J 
Jt1i,·11w!11.1.1t1· 1·li1J1;d1· 1,t tliv 1',a<·1 -,pot ) . ~('\'l'l',11 :-.peci1·s gi\'C 1nuch 
1t111 ·, n l1,1ltl, i11ili1·atio11-.; 11t' ,nil an,l <·lin1.it,· than nn:· 0111• :-.pl'<'i0;; 

al,,111 "I'' 1•11·, "·hi<·lt !..!l'n,, \\1•11 in t,Yu or 1no1·e a-.;-;o<·iatious a1·c rnuch 
I,-.-. , li,,!..!1111-...1 i,·. t li1111<..d1 th,·:· 111ar h" 111nvh n1orc ahnn1la11t and 1·011-

"I 111·11, ,11,. 

:\Ii ·1 "11111:1•, 1, a t, 1 lll 11-,1.] t,1 indw:it,• tlw "11rn:i(,· of 1111,• parti,·ul:1r :-pot. 
Tl, ..!1111 ,r, 1t .. 11, ,id,· nf an ,•a-.1-,,, .. ,t Yall, :· i-. pr111'111111dly dill'i·rt•nt f1,1m that 
,f 111, 'l I "'11, -1d,·. r:i,, I l1111,11,• tlll tltl' -.11ntl1 -,j,l, 11] a hnu-. .. i, Yt'l}" ,liff,•rent 

ii,1111 ·1: t ,,f tit, 11 .. 1lh ,1de •• \ncl tlw ,·l 1111:tt1· 11f th1· 11 .. 11h ,1.Ji> <'han~ ... ,.. n-- ~on ;:!:ll 

• :11th•1 111,l t.11tli , r t1<1m 1111 l,uildi11~. Thi-. 11a, ,·l,•ailY J.r11u:.:,ht ont i11 a :,,tnrh· 
11t 11, --, , on 111•· <:111111, 11 C'11ll,•:..'.1' ,•a11q,11-. 1,., 'iY111,-t11n ~Jjll,.1· c .\I:-; uupul,li,l1t>1l; 
<In ti, 11, Jt 11 ,1,J,, 11f l, u111 l11nw Jiall al11,ut 11111· f1111t 11f ~1111111,l :iilja,·,•111 tn the wall 
11:,- ''" 1, d , x,·lu-1,,·l., i., thl' ltr11:11l-l, ·,,,•d nltJ"' lf111 11m ,·11,l'irfot11m. :t\Pxt farther 
11Jt I !•1, _1:,:-,- 11a, 111iu~..l• ,] 11ith llll' rno-.,-, au.J s1111n ,·111,•1,•d th,· lan,,:i>1' portir,u of 
ti, _r,, 11Hl. \, \/11111111 111 ·, .. 1111,· w,·ak,·r a t11uglw1 mo,,-, JJ1t1..l111thu•111111 saltbr11.,-11m, 
apr• ~I ,·,1 \\ itlt .lll•tll//1 a111<111;..:-1 th,• gla,-,-1·-.. ~I/OU ,l/11 111111 ,li:..a111u•art•1l entirl'l,1· and 
Hr 1i/111th€ , , ,,,, ,,a,_ tlw "11!,1· :-111••·11 =- n( 11111'-" pr1':-Pnt. Tlti,., tlu•n bc·,·alllP f,,Pbler 
until ar 1rf•.1 J l'• r I r111u th., huil.Jing· nn m11,-, 11a:- t,, l1L• found. A snnilar gradation 
11t ti,, ,; me -1••·•·11•,- 11a,-, 11h;,,11 rH'rl on th,· margin of :t g1on• o( bur oak-. UPar HPrOn 
La\.;, 11 -.11Hth\\, :-t,•111 .\[inn1•..,ora. Thu:- tltf' plant 1•11111111u111ty n•,·11r,l.., :u11l intPgrate,-\ 
liff,·r• n,•1, 111 11u,·r11"11111at«'-. that 111,uJ.l r,·,p1iJ., rxt,•11-.h·1· in,trunwntatinn to 

.i,, 1-·1:d a11l 1111a,11n . \"f. G,·1~·•·r 19501 
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111 111.111., 1il, ,., ..., tl11 \1111,dl.111.J, 111° l11\\i1 1•11el clir1 ,·th 011 11 t _1, ...,, 

L111d, 111 111111·1' 1ilan•, 1 IJ,1,• h <Ill i11t,11111cli;1t1 ,ll'i1, (Ir .... , 1111,1w1· .. 

It' tl1i..., ,t1·i1, i.....rd_i;1,·1111 ,(I 1l1e 11111 11al, "'"'rl tl1e .... !1111'1, \\ill I,, /c'/111, 

1!,t/1111 a11cl r un111, ,.,,, , 111•1"' 11\ 1 1 11111,t 111 I Ii, ~t;it,· l 11 11 t• 11 11 1 tl1, ,1,' 

/c'/1" f11J1l1111,1 111.1_, ,1d1,11t1111 1111' 1111· ,1111111tli .... 1111 ,11· .\l,n1~ , 1·11 1·11 ,l 
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l'I, 1, 1111 1•1;i111,· 1 .... ;11•1•liPd Ill th" !..!Tit .... ,l;i1H l, ot' 1·1·11tn1\ "\"11rth 
.\111t·11,·;1 ,,11°111.11,,I ,,,ti, 1\11• 1•,1r!,· 1·'1·,•111'11 \ll\,H!Y l ll'" F ather ll t·1 1ne-- . . 
11111 \\ , . .,,, ··<J11:111.\ tJll 1·s1 slll' 1·1·, 1·1,l1•an [l1l11tfs 11( t ill' 1 llinoi, l{ i,er 
, a lit.' 1111 .\,•,·1111, 11· d, .... 1H 11, .... pr,··ric· .... ;1 JH rl«' d1• yn,. !..!al'l1i1· d \· .... pa1·1· 

, 11 t'"i'• ,., cl1• Jwlit.., l1,1i ..... 1p1i ,1·111lil1•11t a,01r (·t,: planl l'Z t·x1 1rc'·,·· 

\\ h11 n, .' 1876 '1''1,· "11r, l i-.. i11 1·01111111111 ns,• in Fr,111c·1• :ind i11 (~nl'lH'(' 

1111 :111111'..! ~, 1 ..,1.11,d 111 Ji, l!..!i11111 ;tilt\ :i1·,·01·di11!..! to l{ ii lH· l ' i11 I ◄:t11·11 J h' 

''Pl1••1.1ll,. ;1 ...'.1,l""'' 1111·!1.rr,l 111 park ,vith -..t·H111·n·, l tnt•-; 111a:, lw ::t 

"pr:11n,· ·· 111 tli,· 1·11i1,,l "1.111·, 1111' 111'1!..!in,il 111·airi1• 11111,1 l>,· tl1at 
ot' lll111,1i.., ,·11,•d ;il1r1,1 \\''11111,·.,. ai't1•1· l l'it\1 lill!..! r ,•1w,il1·d l., f1 ·n111 

I '111,·, '..!•1 '11 1 1,· 1:,,..1,., .\ l111111t:1ill'-, \\ 1'<>1< ·· l lli1101, • i, /Jt f /' , .rr I l-
1, ,,, , t II l'J.ri•i,· :--1:t1,·'" 1 it,rl1<·, !ti-.. . Sl1i1111·k 1·11 11 -..,d (' n·cl t li,1t 1lH· 
'..! 1 . i-..-.. ; 1 11 ,I, " I 11,, i 1 " , · n · 1 I 11 • I 1' 111 · J 11 ;i i I i 1 · Tl 1, I' 1 a i r i, ·. l "· " l'() t 1 • 

1911 n 111t 1, 111 1""" .. 1 '11·1111•111-.. 11920 1',,r1111•1·]~- lt,·ld 1hat 
11·1t• 1,1.1111, · • """ lH·,1 d,, ,·1111'< .\ i11 , ;1,t, 1·11 \ , l,r.1,kH and ud,1 ,1<·1•nt 
.,,11,11, .. ,· l1\\:I I I ,• ,·;dh•tl ii .11 i1-.. lw,t 1]11 :-:.!11J1t !\1i1l1riu .\ ss,wi-

,111,111 \I, 11 1 1.,•J' 1951 finds •. 1 I 1\t Jll'illl'II . :: 11111, .... 11111·1 Ii :111<1 I 111i1. 

\\1-..1 1,,11 l.111<'"111 \ ,l,r.t-..kil. --...,.lra111ll'r , 1926 1. \\itlr 11111n· ,o,·1n-
lc,!.!1•·: 1, ultt . .\,-..1'.!11.111111h1· .. . l 11il,·u111111u11 J11/'1rtl11, ;i,,11<· ia 1iu11 " a-; 

1!11• 11 u, 111 111 i,. ,11· ti,, prairi1· · .\ [111, 1·1•11·111 h ~Iii,·, l., a nd \\' c·av<· 1· 

1939 11 ll 11, 1li:11 "Tlr,· 1r11, 111.11n, ,·11\('J·, 11<11·tl1\\1st('1·11 In-

h, 11, 1 1950 p111111, d ,111t 111 ;1rl., ii 1·1•1111t1·., 
1111 1111,, d1i' ,. 1l1., \\li111 \\I :tl11•111pt 1n lht' a 
,,·i, 111 rh,· < 1111,·,·1 •I. 11 < ,1, h i,,,,l I lt:i 1 \\ ,. ;1 \'11itl 

\l i...., ,Hll'l ... p( , · . 

t lint ,, ,. in1•, italtl_v 
, 1·11 1;11·1Llu ,. \\'or,1 l'nr ,l 

poplllil I' t,•1 111, au ,1 111-

, 111 1111·1•..,..,,11',\ 11<'\\ \\111,l, 111 "'-(tl1 ""' •> 11· .... ,·1t·11titi1 · 1·11111·1 p ts. 
, I.rt, 1',,,f,,..,..,"'' 1i,,1i11111il ~1111111' 111 1111 '--, t;it1• l"11i\'1•rsit,,· ,it' 111\\·:t 

\\ .1, .1 1 , loll:.? -..111,l.,111 ,ii tl ,. 1• .iiri,· \ \'I il1 Ir,• 111 ,·,·1· !.!a,·,· a t,•rs 0 

It,· "', 1 \ ,l, ti111ti1111 11l tlr, \\111'<1. Iii, u,,l'.!t sli11\\, tl1:1t Ii, i11c·lnd1'd 
,1 1, 1111 !.! 111 ]11\\.t ti· 1 , .... n,it -..,,,1111p, Ink,. 1 i,·, r 111· 1'11r1·-..t To hi1n 

I \\,1, 1111· ,,1,1,111,·I 11[ j11,1 ,,11,• 1·11111 nilli 11'..! li11•\11): ('\:t]trir;ition. 
1:,p,1 ... lit' 111, ,.1po1;1t1,1n ,1-.. .\1·t1·r111i111d l,.' 11 IIIJll 1;1tur,•. \\llld and 

, • !..!I, pl, 1, t 11< i,r1111.i1·., ,·,111,1· 11t 1h,· tr,·Pl1•-.,....;1 ·,-.. 11t' th,· pl'airi,, ... 

',, \\ I .... II I I ] I I ti ' I 'I Ill• • 1 ... I I I n,,ta11rl,1•r11 · 1'11i11f'' ~f'n 
I I 11 , .. 1111 lll •tfl'ltl. ,,il,11 ....., I 111 • I 1111,l ' , r a,, , ~g, it u t 1 t , r i. <h, in 

' I ' I I .J ,.., ,.. I I l11,, ht•fl Lt t I I 11 r11 I ·1- 1111•1-t ,•111 nfnll- l 11 , l, • n 
l I l t II Ii,_ I tl -· --1 \\ I II, I I I rt I I I Ill 11111 _, JI I h, t 1i ,,r·1dPn. • 
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1911. 11 ~ ::11 . • 1 h,· t, 111111•1·;11 llll ,111.J lilll'II('',', tit' I 11, ',\II • 1111• 

.1111,,11111111 1111• ""ii ,\;111. n11d 111•l'h,q1, "ll1r -..,,ii 4111,ilitil',. u11,l .. nl 1t 

, ill_\ p1·11il111·1 -.,111H· pff1•1•t. l, 111 th1 rl1•11•1·111ini11!.! ,•;111,,·, 111' 11·l.11i,, 11: 111,• 

.111d t111'1 ,t di,11 il,uti,111 , , 1d1•1tth Ii,· in th,· .it111 ""]•I ,•r1 1',1111, 1 tl1;111 
Ill 11J, -..111I. '' 

··Tl,, p1:iif'i,, ";i, ,, 1·~ ,a1i;il,I,, in t,11•11!.!t,q1h.\, 111 1 it 11,·,·Ul'l11l Pl 

ill11\i,1l ,.ill,•,\,, 1q .. 111 fl.11 d!'ilt 1.J.ii1h. 1111 'l11'llftl ''"'"'· i11,[11,l 1q111Jl 

,ill '·']it.., 111 111]1tl!_!l',1jill> Ill t 11, "'l.111. 1'11 111 th,· IL1tt1·,1 111 ti I lilll,1 

l11·1lk1 11 \1 11111 1· \\a-, 11 1·1•,11 i,·t, d 1., 11.i1·1 i,·1da1· !.!1·,1l"!.!1C· i',111 , •1•11 ·. 

'"" 11 ,,.1-.. 1111111,I, ;111d ,:ill , ,i-.1-. t,, a li1,1i1, d , ,1, 111 i1, it, p11 11'1\1 

1·"1Hli 1 i.,1,. 1q11111 I'\ r'f'.' l-111,I 11! t'111·111.tl11111 \\ J 1,•h 1·1 a,•li1, th, -. 11 J.11· 

l\J1i1·;d J11;111·i1 i, t1111t1d hill!.! 11\·,1 ;i 1 ] tl1, 11ld, ],wk-. I 

.\l!.!1 1 t1k1u11 111 th, l'11•t.1r·1•11u,: 11)1 ;ill th, ,l1·1!'t :11,.1, lllllil th, \ l,1',1, 

k:111 t,1 11 
I \\'i-.,·111i-..i11 1111 ]1Jt , ... 111' I'\ 1·1·., ]1 111 ./IJ)I. ti)] .ill 11, i.il I.ti,, ,,1 

,,111,l d1111, .11·1·,, a11,l 1111 th,· li111i1t ,l .11< ,1, i, "I 1t·h !.!• 1 ,t 1·1 11'1 " ' 

i111111,d1;1•1' ,111.-.CJi].'• ··11 i11<·l11d«1 •1nit,11., ,,hi,·1 ,.11·1t·d 1,,11 t ,. 

,·11111p;11·nti1,l., JIH•i-.t l1or,l1•1, ot -..\\;111q ..... l;1k,·, .111,l ,,,,, 1, 1, 

1i!.!h,·,t. dri,•-.1 1id!.!1•, ,,1 l,11•,-.. 111 d11f1. 111.J,1.J. d1:·11a!..!, 11 t, I, 
',( J (•I h.1rl li1tl, 10 ,!11 i11 ,], 11·1·111111i11!.! 

.. 
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\\1·,1\11· t\ l·'irz1,;itri,·k 1934 \\ltdc ,11· 111, 1,1,111'1" "'Tl , l,-..,1 • 

' I 1 I I .... t 1 It' I I ;i ll r. it \ I d -.. I I' II I>, ; I JI ,l l al j' "l I 11 l ,, . • I I ,1" 11 11 ' 11 I I ' I 

.:.r· '" '· ,111'1 c1 ,·I :11·:tl'l• l'i,1i,· x1•1·i,· 11111,1 ,·1111,11111ft 11, 111. ir 1,·.11111 .... 

'\, 1th, I' !.!tt,l11!.!i1·;1l t'111111:i1i,111. 111JHl!,!l;qil1.1 lllll' .... ,ii ;J, 1, 1 111111,' 1 

• I; I I • ti" 1 I' I. \ ,1· th I 11' II. d \\ 1 I i' · Ii I l, '' I ) l' lj 1' II 11 d t 1' 1 l It 11 l; I .... t ( I l Id I ti ' ' '. l I I, 11 , 

111 1a1.,111!.! 1l11 \\;11,•r l'•·l.1tir111, ,,1 -..,il :11.J :iii 111• 111,1·, •111'! 

,1l 1,1ut ,·l1a11!.!•, i11 1h1· '..!1'•1111,i11!.!, 111' 1 li<· ,1,,111111:1nt !..!J,i-..,1, .11 ,1 
)

1:lll,\ Ill-! -..t'!._!l't'!.!:tl ltlJh ;111.J l't :il'l',lll!.!t'lllt'lrl, t1f t] t' f(IJ 11, 

i, .111 li,•1 l1;1 ,'l'11lt-. 11L111t 111:11 i, 11,it ;1 !.!l'a,,. "d!.!, 111" ·1i-. 
\ 'I) I I 

(: , , ll lh,• 11,·ar lll:11'!.!.IJ; I J1J·1•,·i11i1:iti,111 ,,t' ln\,,I. \\ 111 1, 1•l, I,,., 

i,1i1· "',l'-1111:1 1 .Ji,1ril,111i,,1,. ;111,l tltt 1•l• ,ati,n \\itl1 .ill 111,it ti .. n 

i11t, 1·, 111, \\ 1·it, )', •1111111·,l :il1111, ,IJ'I' 1i!.!l1t. JI, fi11iT1!,! 111,1111, l,1 d 
t 1, 111d, p, 11,l, nt ,if l11p1l!._!l';qol1.,. !.!• nlo!.!.'. ;111,l , \1 11 .,1· .Jr,111, _, 
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TJIE: \ L<.J·:TATIII'\ UF Ill\\ \ ' ' 

11,1•1"111 \ 1111;H·nlar lc>1·111 l'11 r 1h1· v.1·a-.;'-l,1111l, 111' 1·1·1tl1·al ;\11tlh _\1111•rien. 
Tf11· 111;q1 Fig. 4 1 ;!<'c·111atl'l_\ --1,u\\''-, 1li1· 1°,11·111 111' pn11ri1· ill !11\\,l. 

\11 1., 1•< •ii ,1°,•l;lli(II J 111 all 1h1· ,,url1l h,h h1·1·11 ,11 th11rnll!.dil.'· ;111\l 

I' 1;1th1 I\( h 1•,;1111i1t1•d ;h 11,1, th1· p1•;1iJ' i1•. f11 1911 ~lti1111·k lll'tlll!.!,ht 

111~1•1l1!'1' tlif' 1·1•,1dts fl[ :!II .,,·,1 1·-- (If 111.11111"\' --111d.' ill a jlH]H' I' 1•11\illr(l 
·TJ11· l>1 a11 :, , ... 11 1· !.!,1,1 ;11 1 l''\l1·11si\·1· 1'1·,· il'\\ iii 1w1·1i111·llt li11 •1·,11lll'i:?. 

',,11!.!, \\ illi ;i1•1·111111d,1t1·d ,la1n 1111 f•11vi1·"11111P111;1l la1·tc1r-... '-ll<·h ;is \11p11g-

1 a1•11\, -.oil-... 1·li1,1;111•. 1·11· .. .in<l 1•,111·1·i,lll.'· 1111 l'\ ap111·ati11 1t. Tl11· p1·;111·1c 

11,1 1· ;1 j..., li-..1,·.t 1111 I.ii..: p;iv.1•-... \\ i1h pill':1lh·l <·0]1111111, 1'01· tlat. roll in~, 

ri,h.!1',, 1•1·;ii1·i1• ,1111•11i11!.!,s. :illi1,·ial. n111l -..;iJJrl tlnn1·-... Eac·h spt·<·i<·s i::s 
,-lic•,·k, ·d 111 1·n1·li 1·,>11111111 f(lt· Jll'l''-t'l1<·<·, fr1·qu1·111·.' aud aln111,lull1•1· ar--

1•11l'di11!..' 111 -..1;i11d;1rd, 1111·11 i11 11-..1· ~e,·<•1·iil ,tn·a-.. a1·1· i111•lnd0il i11 1°,1<·\i 
,·1111111111. 111:1ki II!.! -..1w11do!.!. i1 ·t1 I P\ 11 lna I ion i111 po..,-.;ihlv. ~hi11u·k \ ln t,._:;t 
i,1, a-...,,.,. 1111 111<1 in th1· 11,qH·I' t1f 1948. 

"';111 1p-..111 1 11921 dt•s1·rilwd tli1· J>l'i11t'ie ,·1 !.!_1·1afi"11 ul' l llin(li'i. ll i-; 
· · ,1-..,<11•i:,t 11111-.. · i11·1· 1111t;1l,l_,. ,i1t1ila1· 1c, thn-..1• of Jo\\·n ;1--. to ,p1•1·i1·" in
\11l\ 11l, r1•li11i,111 1,1 -..oil 111111 \\' at1•r. ancl ju:,_t;ipo,itin11. Ii i-.. 11iagrc11n-; 

111 -..u,·1·,·-..si,111-.; ii n· -..ul,.11·1·( lo I li,· 1·rit i1·i--111, 111ad1· i11 fllll' c·l1apter on 
\ ·,''..!t'1 al i,,11.11 ( 'l1a 11v.1•. 

Tlw 11111-,1 n•1·l't1I ;111'1 n10-..t 1•\:ha11-..1i., <' 1·1•-.;c•a1·1·l11•-.; an· 111<1-..1• CJt' .l. E. 
\\, ·1, 1•1· ,111d Iii-. ,1-,..;,11•1a11•" i11 "c·,t<·l'll Tu,\ ;i and Pn,tc·rn .'.\t-'hrn,ka. 
' I l.1·., ,t11ili,·d tli1· pJ;111t-.. tlu·111-..1·1'c•-.. 111 !!l't•,lt cl1•tail. 1'hP 1·1•c11l1T ;,, 

1·1·l,·1T1d 111 1h1•,1· st111li1-.. .. \ t<'"' hint..; ot' \\hat is 1·0,1•1·1• ,l 1hPrPin 

lJ)il,\ \11• l11·lpt11l. 

TI H• lw'..!i11tJt 'I' 111a,· \\'1ll l'f'ild "\YPi1,1r·-, 1•,ac·t a111l ap1,1·,·eiatiYe 
\011l1 .\1111·r11·a11 [>rai1 ·i1•" i11 Tlt1• _\ 111c·ri.c·an ~<•hl)lar 11944 1. The 

1, 1·,1rd-.. up 111 19 '. l-4 a r·p adn1i1·al1l> -.;nn111u1ri1.l'tl in a 1~11 J>ll!..!l' illn~-
1 r,1!1•,l i,:1p1·1· ,,1· ··Thi l 1 ra i t·i1··· h., \\"1·a,•pr &. l•'it1.pat1·i1·k. hl'rPin 
I I \ 'q 111' II I I·'" f. i I I' l 1 'h \ r & F 1' It j..., ]l ii p ( ']' till 11 ill(.'', I ' I i I II a t (' a 11 l 1 '-oil i 1 'i Of 

tl1<' pr,1i111•. -..i'i: t> Ill's ol !.!.l'il"'-l,111'1 "ith tlu·ir 111iij111· n1111 n1iuo1· 1.o·a-.,srq 

an,I 1li1•i1· pri11f'ipal 1"1h-... 11,,, r1·lat i,·1· i111porta111·c· 11 1' 1•a<·l1 -..p,·ei<'s, 
h1•i'..!li1 . '..! ,.,,,vt 11 " , ,, l pli_, -.;i11l11!.!.i,·al a<·t i, i t .'. a 111 l tlH· fi,,<' ..,1 a-..,n,al as
p1•1·t, Tl ,i-.. la-..t 1npi,· 1-.. 1n·at1•1l "·ith .111 c•nlhu ... iasn1 that j.., .ill too 
":I r1· 111 li111 ani1•;d 1·1,nt I iliut i11n". 

--:111111 111 th1• d1 •lails an· 111tli1•i1tt•d l>y th1· t'11ll11\\il1!! 1itlP--.. "The 
1 11, i1·nn11 11 •111 t11' 1h1· pl'airi1•" (1931 1 Ji., \ \ 1',1\11· t.\. ll i1n11ll'I !..!1\'l'"l 

1111 ,·ltani1·,tl :i111l 1·lic>111i1•;il n11aly..,1•-.. 1d soils. ]11\•f•ipitation, \\·att·r-1·1111-

11111 111 -.,11I. 11 •11q,1·rat11n· ol air a111l s11il. htuuitlit_\·. \\il11l a11,1 l'\apo-

1 .ii i, ,u i 11 . I 11,/ r,,,11•111111 [11,·, 11111, and . l 11<1 t'"f""/1111 ·"·1111111·i11, t·o111111u 11i-

111•-.. at l.i1w1.J11 \ 11, l 'lar·k 1940 1111•,1-.;url'd lh1• i11f1·1·1·1•1•ti1,11 of 
,1int.rll II\ 11Ja1r1, \<'!..!t' la1in11, ,11111 \Ypa,,r & 11 ;11111011 11935 1·011-

,1<1, I'• d 11111-nff illld -..oil 1•111--io11. T{ohl'l t..,(111 1939 di--1·11'-'-"tl 1 ht• 1,f_ 



• 

Sil 

f(·r·I, 11( pn1lo11!!1•cl clr1111!!ht 1111 t 1i .. p1·ai1 ic. a111l \\"c•;J\'l'I' ~ . \ llwrt-...1111 
(1944. 1·1•poi-lc·,l (JI] 1 '11• t'P1·n\·1·1}· of pi ,1i1·i, plant-... at'lvl' t liP drun!!ht. 

"TlH· ,1n1<·1111·1· ,d pr,1iri1· \"t''.!l'lati1111·· 1,~ ~t1·i!!c•1· 11930 i, tl ' 1·· 

!lPal'l',l ,q1pn1;1c·h It> ii -...rwicd11!.,!i1·;il ;11•1·1111111 111' 1,ra i ri1 •. Tht· ,t ntlr \\·as 

n1nd1 1111 a :1011 ,11·r1• 1 ra1·1 111•,tr I . i111·11h1. \ !'l1n1,k11. T" 11 pa111·1-.... ci111' 

h~ \\"1•,1,, •1· t\. Fit1p;i11ic•k 1 932 1111 .. l•:1•1110!!~- an,l 11·lati,·1· inq111r'

an1•, 1it 1 IH cl11111i11.1111 !! 1·,h..;1', · · ,1n,l 11111 • ll\· \Yc·aY,·1· 1931 1111 · · \\'h() ·,.., 
,vii() 111 tl1t• pn1i1·i1· ... di,1·11,-... 1 h1· 1·111'· ,it' 111di, 1dt1al "]ll'1·i1·, i11 11ra1ri ,• 

1•0111Jllll11i1i1•,. Hlak,· 11935 d1·-...1•rilwil tit,· !..( n11i11atio11 ;i111l ,·iah ilit .,· 

or :,;1 •,·11, 111° ..;( ' \ ( I al p1·;ii1 i1· plant,. }li1vll,·1 I 1941 t,tld 111° I IH· rhiZlllll(.., 

or pt ;ti] It 1ila1J1,. a11cl \ \'1•;1,·1•r I 1920 1•11lili-...lt1 cl ;\II ( jllH'h-111nki11'.! 

p;1p1•1 111 1 ·· l~nn1 .], ,, 1•l,1p1111·11t 111 1111· !!1',h,l.111,I l°ol'lllilt i1111 Tlti-... 

lyp1• 11 1 ,111,l~- \\',h 1•,lu111l1·,l tn i111·l11clc· 1•:\t'il\ al i1>11, ol 1·11111 "' -,t1·111-, 

of 11r;1t111·11 1 .'ill-titl ~1•;11·, n]rl hu1· oak, 1111 tl1, 111ar'.!i11 n t' prai 1i1. 1 1 

oht;ii11 ,l,11n 1111 1lil' 11c1tun· an,l 1·nll"''" 11l tl1t· l1111111, l ,1r., 11, 1\\' 1•1' 11 !!l'il""· 

l,111 ,l a11cl fnn·st 1 \\'111, c·r ,\. h. 1 c11111·1 1932 

. \ ltl111tu.d1 111il.\" 111t 1h 1·1·1 \\'c •-..11·n1 1i11>, cd' 1•111111ti1·, 1,1· l11\\il al'< il'
<·l11d1·cl ill th1• ( "11i\1•r--it, 111 :(!'lll,hkil -..tudi1'"· 11!1 l.!1·111 r:il 1·11111·lu--in11-
an· '1llit1 ;1ppli1·nhl1• 111 ,,11r ~ta1<·. Ea,·h -...p, ,.;, . .., t ]1;i1 i, ,·11111111011 t 11 

hnth -...tntc·, pl;,_," :1 lH11tt tli1· ,,11111 1·111(• i11 l111lh. :---,,1111 -..111 ·1·1,·-.. ,·1lJ1'-11l1•r1·d 

in1pol'1;1111 h, \\"'"\. I•' a1·1· 1·;111· in 111,,a . :--.111111 i111p,11tc111t "lll '1·i1•-... n l' 
l'a-.;[1·1·11 11,,va ,1r,· r;in • 01 · ,11,.._,, ,11 in :(l'l1r;i,k:1. .\ 11,111 11111'-1 111 n ·1111 •111 

1>,,1·1 d th:t1 rai11Lill rlP1·1·1·;1-...1·-... 1·apicl l., I r11111 ,•;i-...t t,1 \\1 ·,t. ,, Iii],· 1•\·,11 11 1 

r alio11 111<·r1•:1-...v". ,11 tht11 th,• 1·li1ua1l· ,ii \\~1:1,v1··.., -...111di1 ·-... i-... 111•1'1TJ 1t 

ihl )· d11r1' 1'1 n1 l'i-11111 1 h1· l lH'clll, f111· l n\\ ,l. ~h:tft'Jl( I' 1 926 p11i1it1·,l 0111 

that 11111 • c•fft•<'t of 1 !ti-... illl'l' t'il'-111'2. drot1\.!lrt j,_ t11 1•1il;11''.!t' 1 l1t· du111ai11 

o l' tli,· 11111n• ,1•ri1· 1•11n111111111111·" a11d 11 , 1110\1 the• 111t1r1 111, .. ,i,· '111\\"l 
!!,l',1d1• i111n th ,· ,,ill,,,.., ;111 d hlltln111..; T h i-... plll't1111111•no11 1,a, ;1l1·1·a 1l , 

ll1'1•11 di--1·11""'''1 i11 r1•lati1111 111 tl11 \\.11<11lla11 il -... 

. \1 1 111 t 111 ;i, ;i ilal,I,, I i--1-... 11f pl'airi1 pla 111-... pr1w1·1·,l i'r11111 a li;i-.. ;,. 
1·la,,ili,·;1t11111 ;11·1·, 1r,li 11 !.! t,, 111 111,ur;q,h: ,111d -...ul,-...11·;1111111 \\ ..\.F" 111n-. t 

•'\11•1J-..i, 1 li,t" an• 1·,·l;it,·d 111 · · 11pla11d-... · · a11d · · lt1\\ l,111d-... · .i11d 1•a1•li 

of tJi, . ..,, i-... divicl,·d i11to "l1i'.!li 1•1·,1i1·11·" a11cl "I"" pr;1 11·i1· , . T h1 

11111,1 111q1111'1;111 I \.!l'il,"''s ;1r1· ]j.,_1,,,l fir:-.t in ;J-.;-...1wiati,1ll'-. ,1-...,-.,,w1,.., , 11,l 
1·111h1wittti1111,. Tlw 111i 11111· '.!l'.I'-'-'"' an,l !.! 1',1-...,likc· ,1111·11-... ;irt di\ 1'11 ,1 
i1llo tli11-... ,• nf ··,lri,·1· l.!l',1-...-...la11 ,l -...·· ;111'1 tit,,-..., nt' ··\\1·111·1' '.! l il"'-l:11Ld,. ' 

.\ PJlcl l l'll1 l., Tl1, l.!l'1J1l]lll 1'.! i11t1> 1·11111111u11i1 it·" (11·1•111·di11'.! 111 1 h1' il' 11 ·]a 
: in11 In 11111111.11 \ 1''.!t 1;11 i,111,tl •·hall!.!•· -...111·1·1 ,.._1,111 do,•-... 111,1 ,p11t1 1·11\ , 1· 
t h 1 • I' 'I "' • 

Th,• 11111r1' 1·l'li11,,I n11 •1lt,11l, ,,t 1·1•-,1•;111·'1 a111 I ,l 1•-...•· 1•iptin11 ;11•, ·111,lin 

tu t !ti' I >1·i1\('ipl1.., ',1 pl.1111 '-lll'i1il11!.!_\ l1i1\ I ' Jl l n,·,·, l Iii'.! hlr i11,t )'\)1·t i, I 

alJd 1 ruitf11] 1>)1 1111' l.!l ',l,-...la111l-. ,11· l~u-...-...i,1. :111,I Ill th, · \:11i111h )lJlrl 
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,c·:tJ ► 1", 111' 1·1•11t1·,1l a11cl sonth<·rn ]~urnp1• nn<l vl-.,t>\\ h1·n•. Thl· 1H·~t sll·p 
f11r tl11• cl<"s<·l'lpt ic,n ul , 1·!!.vtation in .'\or\ h .\ 111l'ri1·a 111n:,· \\·t•ll hl' nlnnl!. 
1lw linc, ol' pla11t ,1wi11lo!!.,·. 111 tltt· al>sPrt<·t• of su1·h stn1lil's \Yl' <·an 

,,111.' i11•·1·r p1,1,·i-.,H1n;1ll., tl11· 111a.1or outline.., that art· apprari11g. ( ln<'e 
h, .\-..-..1wia1in11-.. :11·1· 11•1·c1!!.11iZP<1. thvir r1·lntio11-., 1ll suils and 1ni1·ru-

1·li111,11,·-.. -..huulcl 111 l'Clll\l ' 1·l<·a1'1•1·. a1111 (';tt ·h SJH-'('ll'', n1ar he 1·efl'l'J'l'<l 

t" t Ii, . \, ..,, w i a 1 i, 111 s i 11 ".Iii 1 • h it ha" a rn 1, ·. 

'J'llE \:-.~Ol'I \'I iO~s 

l l1•11d1 i1•k-.;c1n 1930 i11 his -.,tu<l.' ol i11s1•c•l-., ol' 111\\·a pl'clll'H'" l't'C'tH! · 

11i1, ,l .111cl l1watc•cl c·ii.dit ki11cl, 111' !!.l'a-.,sl;ind 1·0111111u11itit>s. di-.,t rilint<.'<1 

;1-.. 1·1,l]11\\-... 

1. .-..:11,,1, S/!1/J f, 1t-. I 11ilr1111u111111 ,, ()J)l/l'i11., ('Ollllllllllit,v. ~\Ill'.'' , I ra1nil. 
11111. '\Yi11n1·ha!!.c1, l,c1s,nth a1111 < lsec•ola ( 'onlltir, . 

. ) . I"''' 01Ju11u,1 s, 1JJJfll'i11,- /J1nd, 11/IIU < 11rli111111/117(/ 1·1111111n1nit.v. T1.'·un . 
i>c,1 ta,, ntta111i1·, l·'J't·11101Lt a11<l '\Y1111dln1r.,· ( 'onntit:" . 

. 1. . I 111/,-u11tJ/f1J// !fl /'llt'di-S111·11l111sll'11111 1111ta11s (•()11]1illlllll.,·. ro"·a, , ~au 
I\n1,·11. .\l11"·,1t inc• .11111 '\Ya.._Jii11glon ('onntil's. 

+. I ,117 /'ll/1'1!/11/1 (fl I ti l'fli ('Ollllllllll itr. ~till'.'·, j r clli('tH·k. Ilun1hol1lt' 
\Y1llnl'l1a\.!c1. Tila1·k lL1\\·k. l,ossnth an,1 P l.'·1111111\h ('01111tie-., . 

. -1 ·"l'''rli1111 111, tinolo 1·0111111nnit>·· Slo1·:,·, Tn\,·a. I lanvol'k, 1l u1nholdt, 
E111111,,t. \\'i11111 •li.1!.!.·o, J~lac·k ltnYk. L_,011, Pl~·111nuth. Ko-,snlh. 
I l;i1Ti-...1111. \\'a-.,liin!.!,11111 fa11d Po,Yesliiekl ('onutit•,. 

t, . ( ' 11, 1 .r ,•,111111111111ti1•-.,. f o\\·a, Stor,'·. l lan1·01·k, \Yinnrhago, l~lac:k 

11.1\,k a11rl h:o,,nth ( 'onnlil-''-'. 

, . /',,/11r11J1111111 1111111l1il,i11111 ,·0111111nnit:,. ~torr. Jo\\a, '\Yiunrhago, l(o'i-
-..ulli. llnr1·iso11 a1Hl ..\lills ( 'onntil's. 

JJ,J1if1 l,1,1t1 lii1·\11la-ll. c11rfiJJI 11rl1!1a 1·c>n1111ut1it:-,·. ~tory, I [a 1nilton 
n11,1 ! >s,·t·ola ( 'c1uJtt it•s. 

TIH· \.! 1·a-.,-.,Ja11d, ()i I o,\·a \Yill l'Y iclt•n t 1.,· present: 

I . -..:fi1111 ,,J11r{1a-. l 11rlrn11urffJ11 SCU /Jltri11s .\-;soriation. 

:! . .111 . l1ulr1J/H111un sr1JJ111ri11s ... \si.;uc·iation . 

. :. ;1 /'111111 11111 rirqrif 1011-El111H11s I a11adrnsi., c·on1n1n1Jjt>'· 

L .i11 .l11rlrr111011011 r1<n1rdi ,\ ,-;oc·iat1on 01· .\11ianc•e. 

-> ;1 SJHtrf i11a JJC1'li11r1la ... \ssoc·iation. 
I I 

-
I • 

a ( ',ti,, 11Ulfftl/,fis 1·unarlc11sis ... \,s<H'iation. 

;1 /'hr11y111if1 s l'Olllllt 11nis ~.\-;so('ia tion, to ht• ecllll)lcll'e<l ,lireetl.'
"·it Ii thP .\ ,'-CJ<·iatio11s ol' that -.;peeie, on the 4\tlantie seac·oaRt 
a11,1 in Europe . 

.i l 'h1J/11ris 11rl/Hrli1t1u·(u .\sso('int ion. 
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l,, h.,·11111 1894 1111· 11!, hi'..! :-:.11,,a 11111 11,1(11 ,,t ili1 !.!l'rI,,l:111.J -.. 111' 
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. 'I' ' I l I 1 . I t•J 1t111J1-, JI' J•ll -,1•111 \\ 111 ,•J· l.l' ll1i! ,I! JI -,111 · I ;J It t Il l ()\\ii, lllll' 

h.t\l' I ',(f 11th,-,, 1,,,, .... ,.,1·11•-, Ill .111,1;1111hlll11ll. \\ "1 ti11cl 1'. 1·i11/l/l1111, 
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1 ltl 1 11111il1111.1t11111, ol ,p11·1(•-, 1w1 ·n1 .• \ 1 l:1111 111· .J1y l1.1lii1n1 111 n 
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•11!...t1lH 1.1 Thi-- 1:111 !!.Ia,-, u--u.dh 11,·,·11pi,·, it, 111T,1i11 t,> tit,· ""'·lu-
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\\ t 11 ti, \\,ll,·1 11,t·, I,, ,•;11,ill:1r11~ ft, tl11• ,urt:i,·1• 11t' 1lt, ':.!l 11 lltt l 

• 1 ,I , , p 11 1 • 1 , , , . , , 1 , ·, 1 , t 1 .1 1 1 "11 11 t · , a I t , t w, · 11 1 ·,. . \ ':.! t 111 I t · l'.i i tt " i 11 , \i 1 .., l l 
1,,, ,,1 -.. ,lo\\11 ,1._;1111. c111cl 1111•11 !,;.till 1111 tlJIJ•1•1· 1,1111, \\itl1 ,l1,tillt>1l 

\, I, I Tl1 1 (l'-1111111,· ,Hl,11i-..1111111t 111 ti l 1d;111t lllll,t 111 1•11))',i1l1•J'.tlil1·. 

\ 111 11 1.111 \\Ill ,,.1,I '1 1 1 ,11rt,11·1• -..;ilt ... ti, ;1 l11\\1t• l1,t•I 1,11 th,· 
I' , .... I • I 1 111,1,-..-..11111 .. ( 111il., ,Ill 1111·11 \11' l\\11. 111 It lh" 

. I, 1·,· 1111 II .11111111'1 \\ith i1w11,1-..i,I ,p,,·tl th1·ntt':.!l1t>llt 

, , ,111 " , 1 1 1 1 , 1\\ r, Th1i.... '.!I• ;11 ,:1r1:1tiu11, in "!ht ,itn-

1,11 1.1.1 1 ,1-.. 111 ,, 1 \ -..111111 d1,1.1111·t,. Th,· ,i':.!11ifi,·a11t•t ,,t .... 111·h 

I • 11 I ,I I 1 I II I.... I I. I.... 1 I t I \ \ t I ,It '-..(. I' ii It rl 1, ·' . \ d I I ii 11 I 19 4 5 I II I' 1 I I I ,; ii t -
11a1 1,, nl 11, ,111,I ;--;11111 ;11 ,111d1t·, 111ii..:l.t -.It, ,l t 11,·l lii..:111 1111 thr· 

'-.;p11l1., .1 ·1 ,,_., 111t 1 1 " pla1,1, 111 1h1· 111;ii1 i,. It i.... a 111.11111· 1Jf 
l.1il., • I ... , " ,,t ,1111 .111.J ,11il \\.tit I' 1111,l,·1 I j(l•l 1., }'I' 111 \l''..!t l;lli ,11. 

Tl l --.1 1·11111lit lttl .... :1 l I ,•lt•; 11., 111dtt·,1t1·il 1,_, I Ii,, 1i11tli11':.!, 11t' \\ t\ T◄'. 
r ,, , 1 ,i1, ,l .,,, .,IJ11n,l;i11,·,· ,,1 .1,1110,11,,,,1111 11, n,nt1 ,,11 11,,t' J 111 ,"11t·l 

, 1,· 1 ,, 1, 1, ,111,1 ,lr.1111:1':.!• 1 ,I li11I,· ,,,. n,1 1"1111,il't' , •11 1h1· 111al'':.!in 
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:11·, f",Jli'l'i;ill.,· ',ltCJ\\ll ln 1hr fir-.;t ancl lri"t 1lcnY1'1'S ur the s.;l'a-.;oua1 
11.tc!t',llil. the· pc1...,cp11· tlo\\C'I' ;11111 thc· prai 1·ic· !2.t•ntin11. TlH· lo, (•l:·, pa-:q11e 

11,J\\t'l' --1,na,l -.; i1-., t\\11-in1·li h1,·c·1tcl1'l' !JPl'iilntl1-., nnl:, 111 "·ann ,;111:

...,!Jinc·. thilt h. ;1I -.;1wh ti1111•-.; as i11-.;1•c•t-.; 111a.,· lll' CJ!l 1 lic· \\·in!2. .. \ t night 
,,,. ,111 lull ,la_,-., 11111 ...,c1p.1ls bc•ncl np anc1 in, c·u111plc•t1·l:, c·(l\l1l' ill!.f th<' 
g1·,·c·n •; 1'!11·}-., ;111,l !2.•,ldc1 n n11th1·1·-.; ;111cl 1'\.]111,i11!.!. 11111>· thc•ir ,ilYl-'1'>. 
t'111r., 11; ,-k.., t,1 lh1· \\1•;1l'11•r l lo\\ 111a 11~· ti11I!''- utlC' Hc1\\·c•r <·,lll 1ln thi" 
" I ••t k1111\\ 11. 11,,1· rl,, r klltl\\" \\"hc•1 hc 1 r th1• lllCl\'('Jlll'l)I-., a 1·c· tln<· j(l nn-
1''111,il ~1·,1\\·tlt ;ii tl11· lta-,1· 111' 1111· floral l1•a,<''- ns in thr tnlip. or :0 
1·l1an~••.., 111 t lll'giclit_, ,ii lh<· c·c•ll-.; ;i-; \Yith th0 lt·allPI-.; of 1·10,·<·r and 
t•x:i!J, The l tt•lt;l\·io1 of tl1t• pa-.;quc· ll<n, c•r "i<'C'llt-: 1'"lH'1·ia 11~ c1ppr<1-

J 1ri;it,· 1, r·:111-,c• il l,l,H1J11--: in 1·arh "pri11u. _\ pril. \\ hf'll 11i!..dds n1·e colcl 
·u11l 1, 11,..., i'1·,·• 111<•1J1. I 'old night..., in illtl1111111 111ak1· lh1· !1t•ha, in1· of 
111,, ~• n•ian .... i111ilal'l.,· ai,i,rnprin11'. 

Th, ,11 11111111·1d1i,· .... trn,·lnn•-.; ol t;, "]'1•1 ·1\'" ol' ··1,1·niril' 1ilant..,·· \\·1•r1.' 

,1n.Ji",l .n11l 1:il,11latc•,l 1,_, t•:. ~lti1nc·k 11915 :--:1t1· !2.,1\(' ,lra\\ill!.!" nf 
i, ;1t' ..,,.,. i111,..., 111· ,t \t·11 l111'lt-... a111l ,111" !!l'ns" < ll' llit•-..,t· /Jal,,t ol11JHCll-
t'1111l, ,. fJ1 lff111111., /,11111/Jf rlii a1Jtl l'a11i,·11111 uli,,11,u11/l11, s1 ril11u riru111111 

( I'• 1 ( ',11 .... 1 'll~!!l''-11,·t· .\11 nf th<· fi 0 n1·1·-., -.,}11)\\ '('!'Y -..)Jt,tll i11tl'rnal 
~ . 

:111· ,1,:,,-, ..... 111· 111111, ;1t :ill . I Hd,·111111,11111 ...:,01111,-111\ ;111cl S11n1J,,1,tnn11 

111tf11,,, 11·,·1·, \\(•11 tig 1111•tl li_, ( '. 1~ \\rt'il\1'1' 11897 ,. E,,J1i111117,luu 'l'IIS-

11,r/11 '11 1 •"t""'1il,11lll, -.pp. I,~ Sc•1·1· i 11<' .i111l P,1111111c ·I 11896 1. c11111 7,, a 
I11In1, I.' ( '. 111,l,..., 1898 

\\ .',I· 1932 '.,!11\·c· \1·1·, 1·l1al',1t·l1·1 i-...tic· s<•t·t tcl11s ol' . 1111/ruJ>lll/1111 
11, I ,11 ,li . . I ,, ,,,,,1ri11, . /:,,,,t, 1111111 , 11,·fiJ>' 111!1i/11. f~'/1111111, 11111r((l1 .11si.~. 

11·1J, I,, iu , ri,f,1/,1. /'1111i, 11111 1·iri1ofll1J1, ,°',n11lu1,tr11111 1111(11/ls, S1111rfi1111 

111, /1111111/ a11rl :·,111111 .,1111rf<I/. The•., r1•1•11•.ll1izc•cl 1l1 1·c•t• 1.,·111•-.; of sti·uc·• 
1111·, f-.'l,1111,1, .. l/1111111111,11111 a1ul ,'-1Jrrth1r\lr11111 ha,·1· 11•;1,t•<, nf nc•arl:· 
'11111 1 111 l i1·k111•-.;-.,, \\·i1l1 !lt·,,np-.., 111' 1111'!.l" l,i11~t -l 111t 1·1•lls in th1· up1101 

c•1,i,i, n11i, .-..:.ti1111. 1,·1111, ria a11cl 811arfi1111 , Fig. 11 ha,·11 ,lt•c•p l o11!.!.i-

111di11, I 1'111·1·11\\'-, Ill 111 1• ll)JllC'I' s]l]'f;1t·,· ui' Iii( lc·al'. \\ ith hing(•-(•t •ll-; at 

•( • li11•t,1111 c1( 1111' i'lll'l'Ct\\',, 111 1111111 1,I ilt c -.,1 1_, jw-.; 1 IH· l1il1!.l'I' c·1•lls los{' 

\ .I It I It .,,Iii_,·. 1·11111 l'iJ(•\. illl•l 1·;111-.; .. 1 l!C lt·.i r 11, 1·c11l lilt i 11 1c1 ii }C11l:..! 

1111 11 • \\i1li tit, air pc11·1•-.; i11-... id,·. Tile• <':\[tct-;<•cl l1 ,\\c· 1· -.;nrl'a<·1· ol' t he' 
11•,11 , ... \•I, i111111 I ,·i,111" \tt \\ah·1·. In tit,· 1 hi1·il t_, pc•. "-llli\\'ll h~· l',111i1 IOI' 

.Jll•l /:,, 1[, l 111/1/, t]i, l,,;il' Ii.is ..,Jj!.!Jit cl<-JtJ'l•-.:-.,iC1Jh JIC't\\·1•1•1} th1• Jlill'cl ll <'l 
\' 111, . .Ill• I c ,l<'II \ t'i11 j..., ...,,11·1·n1L11d1·d l,_,. ;1 • • \\ 1·c•;il I,·' ,it· phtd11s_,·11thc>t ic> 
l'l l)<.; 

IAI 11lld._,...,,111 1 1948 !..!i,,·-., pl1c11cl!!l'aph-., ol c•)'(h', ',( t•1i111 J', \Ir l t•a,c•,; 

'l 'I..'. I "]'' ,·11"' 111' '!l',,..,...,, . ...,_ If i-., . l !ftliJl!f/'"11 r, 11111s . l'halrt/'ls rl/'llll -

l111//1111 1,i,l11 a11cl / 1/11,111111il1., ,u11111111n:~ ,11·,, ttl' tlic J-,,'{!fllllfs t~·pc . 

. l1 \/ 11 /.,1,ir,1111,u . . ,,,/,, 111111l111/1s 1il1!11,ol,1 .111 l , 'fi1111 11Jl11111l1iu11u ap-
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'I II 1; \ I t I· T \ I let\ < ti I ii\\ \ 

,r,,, ,. 0 l11 .,1i1111 1., 111· "' \\ ~\I., l',111 i111111 1·in111l11111 i-..; ,dike in h111li 

,; ,,, 1, }'11,1/11111111,i, )'- 111 ,l 1111'-.i<· 1., fl'' u1ilik1· an,,· (Ir tl11· olht•L'', 

.\1111 111-_:-.t l,,r-11, 1:ry1111111111 ,111, 1 iJ11li11n1 ;111,l \"11, 1 ,, !fl1111, I/ sl10\\ \'t'l',\' 

!•l'••l "ll ,., d x1•1 "''"'' ·,lii1· ,t 1111·t 1u·t•-,. Tli1 • latl\'I' "]1t·1·il'" lwl1111g..., 111 
11,, , , 1,, l'];1i11-. il,,1·.1, r,•,1,·lt 111'..! il, 1•;1-o\<•1·11 li111il 011 tlil· ,1111 l,,1kl·1l 

\\ 111 l -. , 1 1 •l I, 11 ,, :1 1 .I 1-. li,11 d,·rill!.!. l l1t· }I j...,'-'>ltri Hi, ('l' \ 'alll''. l ~uth 

'I Ii I lt, Id I , l .... > I I I 
. . 

111,I l''..! Ill._, ,ii 

I I,, ]1,t\t·, Fig·. 12 Tlti.., 111,1k1..., it a 11111...,1 111q,o...,,iJil,· 111 \1•;11· t Iii• 
I, ,l I ,. l "''-\\.!\ -.. .11111 • 1,111,t illljlll'-,'-;il,I,, 1,, 1· ;[ ,·;1t1 1·1,ill,11· (I)' !.!,t';\'-,'-,hOJIJH'l' 

I,,. 11,ll'k ,111' 11 at a],,11'.,!' ll1t• 111;11·'..!ill. T:11> .i.1\\, ,,r clll ill'-,( 1·1 \\nl'k l'i!.!.lit 
.111,l ltll. 11111 ,1.,,,,,_,,•11 1 1·.ill., .1..., 111 ,11 1,•hr,1! 1, \ ,·,1t('1pill.11· -..;t;1n<l..; 

: ,11 <11· ,,I 1l1•· 111,11· ... 111 111' 1h,· l,at' t,, '..!Ila,,· a\\'a., lli1 1i ........ u1•-.;. ~1 1·111t~· 

I i .__ 1 , 1 I 1, ti l ,:i 11 ,I, a ] ,. 1," t l 11 111 a 1 ·'..! 11t 111 a k 1 · t hi..., p 1 ·111 ·, ·d Ill ·1 • di fri < • n 1 t . 

I: 11 ' II 1•)1•, 11,I\ l' -.I l'tltl'..! 1·11)ds 111' lig1tili1•d 1 i,,111• cl('('()J(})l,111:,in!.: 

, 11 , .... . I 1 , ) 11 , 1 1, t Ii , • , ·" 1 ,1 i , , , 11 1 11 1, · .., i, l 1 • 1 ti· 1 I 11 , , • 1 11. 1 n 1; ,., t 11 , 1 i 11111 

a 1·lit•l till-. tl11 ,p;1 ,·I' 1111,,,•111 ,·pi1l1·1'111i..., .1t1il ,,,in ,111 l>o11i -..;1dl·...,, f11rn1-

11 '-! l ,. i.1111ili.11 I ]w; 1,1 -.11·1wt111·,, <·1 1q1lt:i,i 11·d Ii, llnlwl'l;i11,l1 . .illtl 

1,1;1!-111'-' co]' l'l'-!idit,, in tli,· cl111'-.i\c•11t1·,il pl.1111•. 

Tl1 ,1"111. 1 .1 111 /:'111111n11111 ;i11· -.li!.!1111,,· cl1'111·,-.-.,·cl 011 111{' npp,·r 

,llt .11·, 111 1'11· 11:il'. 11111 al ;1111111 1111 ln,,1•1·. Tl11• -.,tn111ata <J[ )' 11(/a 

.11,· ,111il,, 11 i1 t11 .1 [•ll "i11li11 :i pit. Till' !.!.11:Jl'cl 1 ,,]I..., an· 1·1•i11for<·1•,l 

I,, 'I,, i;il 1wi~lil,,,I' ,·1 11,. Th,· 1·1,i.J,·1111.il ,., 11-. lia,, th,· 11t1l<'l' \Ynll,-, 

.. 1•1·1., tli1,·hl I ,, I .. 11,l (·1llll liZ11l , Fig. 12 
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IHL \lt,l'l\'J!(1\ OI !()\\\ 

11 h li!.!1111•-. t·;1111J(II lw ,1...,-.1111H d \11 nppl:· \'Xa1·ll:,· 1t1 Jilnllt'- <2l't1\\·1ng 

Ill t'l'ltfl;i] 11I' l'ihl1 I'll [ 11\'1,l. 

Tl1is \ .i,t ;1111111111\ ,I) -.uli-',t1J't';11·1· \ I''.!( tati(IJI is I h1 1·lii1•t' s11]ll'(·(' of 
1111 I u111lh 111 t 11,· 1 i,·l1 Id.wk pl';1ir., 1'1'111 ... oil,. Tl11· cl1·.itl 111p, ol' 

1,la111, .1dd ii ,. q,11111, .1111111.il i1wr1•1111•1it ()1· 111111111..._, 111111·h (If \\'liith 

i, ,1,itl1z1 ,] \I Ii, 1, if l';ill,. acl,1111'.! 11111.,· ,t..., 111i11l'l'cil 1·11nsti1u1·11ls 1o the 
sf)tl ~,1111<· .... 11r1·;1,·,· li11111th 1..., 11 11\.l'cl \\ ith !ht· soil tl,rough tlil' a<·1iYi

t i,-. ttl ',1rt 1t,, ctl'l)l',, ;,11ts a11cl ,J11all )'11111•111 ..... 

,\1,p;11· .. 1itl_, 1l11· 111·111·1,...,..,,., 1l1;1t r1·1no-.1' 1ltt> d1 1:111 top" ol' pl:int-; on 
, ir!.!i11 prnin,· ,,,·1·, :1ld1· to l,1·1·p pc11·1• ,ritli 1111· a1111nnl ,11•1·11111ula1 ion. 

"1 1 li;it a l;i_, c 1· 111· J 11 :11 d icl 1111\ cll'\"l'lop a..., \\ onld ht t ht· l'cl"l i11 ,l 

, ·, 111 l , 1 . , 1 1 · t t , 1 · , · I i 11 1 ;i 11 . ;i 11, l ;is , 1 i, I c H •, • 111 · i 1 1 , , a t 1 • 1 1 < , !.! !.! t • d :--. 11 o 1 " in 
lJctl'1 lwn, 111,,·a The· ,1!.!1·-l,111'.! ,tahilit_, uf pn1i1·ic· \<'!.!1·tati1111 i, p rnot' 

ot ill! , 1111:ill., cl!.!t l,111'.! 1·q11il i l1ri n111 in -;oi l c·ondit ion-;. 

l t' ,,, ,,i,h 1111,r,·...,11,,. :--.111111• 1·P111,1ini11'.! hi1 .... ol' )>l'ai1·i1· it 1..., 11,•1·es
'il1,, 111 k111 1\\ ,,lic·lh,·r 1111· disp,,....,tl ul ◄ !<•;id \"l''.!<·1ation take•-; plaC'P 
i11,111111,·l,,-.11r1• ;1..., it did till the· p ri1 11t•,,1l pra11·1t·. I t ...,t t'lli" \t'l'.' like])· 

lltal 11<•1•;1,i,,11;11 l,11r11i 11'.! of th1· ch·.'· !...l':J.,...,1·, .11111 l'orl>s <ln1·i11!.! th" 
1,-.1 111!.! ..... ;i....,111 \\.i, 111·1 1·,,nr., t c, p1·1·,·1·11t 1\1·1·..._..._i,1· at·<·11111nlati11n of 
,11,·h 111.,lc·11;JI. I t' Ji1·1·, 1·11n1 l'ih11t<'d 111 1li1· 11at11l'al 1·qnilihrin111 of 
•1L1111, ,111,I ,1111. \\ ,. \\ ill lit• .. t,Jio11d 111 11111·11 lllll' ]ll':1i1·i1 l'<'lic•t-, ;1t in-

111,;11, cit 1h1·,,, 111 ti,,· _,c•a1·:--.. 111· t<1 11111\\ 1]11•111 in !]11• 1·1·s11ll!.! st•ason 

,11111 haul ,,I t 11· .Jr·, .i11cl u,t>]1 ...,..., 1·1·11p. ,1 0,, in!.! cl11ri1t!.! tlic, !.!I'll\\ i11g

·1 ,,...,,.n \\ ill ,., 1·\;11111., 1,1·t•\'1•J!I ...,,,1111· sp1 ,·11,, 1'!'11111 p1"11cl1l<'ill!! ,1·1'd .• \ s 
,·,111111111111' l'l':1,·ti,, d 11111,,i1 1!.! 1·01· hay cl111•,, 11t ·11111·a!!1' lilt· i11Ya,ic,n of 
l1ltl1·!.! I .I, .... ,111d th,· ,\\1•1·1 c·l,1\('1'". l11 the• !.!l'(;if dt>t1·i111tlll (Ir !lit 11rairic. 

l>a,111111 !.! h 11111f'li 111111·,· ,]1...,tr1H·ti\l' 1Ji;111 11111\\i11!!. '\ l a11.'· a s11-1•all ,~1l 
1 \ll!.!lll .. prai1i,·. t 1:11 i,. ;1 p;1,t111·L· th;1t 11,i.... 111·\1·1 h11•Jl 1,lo\\'(•11. 

p111\1-. tt• 111• ,,111., ;1 1111111' l,l11t'!.!!'.1,, :-.Ill\ ,,·ith "'111•· 11ati,·., !,!1,lcl1•11rotls, 

\", ,·/11 11,1 ,, i, 111 f , r111tl11111 ,I11(1trrr,,I, ill ", ...,11 111 '"'"a ancl u fr"· 
1111111,lu,·, ,I \\, ,,.J,. t•: 1wl11--.u1 P 11t' ,11,·h .i rc•11111:1nt h likPl.' tc, rPsult 

Ill ,·1111111 'I, Ill, ,1, I',\ ,it l,]111 !.!l'ri'"· kll<'t·-li1!.!h \\ h111 t'l'l'l'I. auklt clPr>p 

\\ .h I , I,,,, II, 111 1 Ii, t \c·l 11si11n 1,•· I'\ 1•1·.1 l ,\ 111 l' lil'd1 I >ic·kill .... llll an<l 

.l;i,p,.,· I 111111 i1..., 11 ,, :1-. -..;,] 1111, k ·, 111 l ,·I t li:11 prai1·i,, Y<'!.!Ptatinn \\ ill 

, 111111 \\ h, 11 l'td•i,a1,,,l 111 .. 111, ];111d in T1,\\;i h ;1han,ln11P1l. .\7,par-
11 II ....,,n1, 111111·-. it ,l,11-. 1 llh ,·r uh .... , r,, 1·-. fi111I t11;it 11·~•'!11 ra1i1111 0f 

11, .ik,, pl.1,·1 ,1 r,·1111 h ,]tl\\ ly ( ,\ 11,11'1"...,tlll 1936, 1946 nr unt 

\I IIU I I 

I, lt1f1tl 
1111111 nt, \\c 1 ( ltr11u~ht 1q, i111111 1·un--.iilc 1,tlil1• dC'J•th .... l,y 

1 n 1 , t 1 11 -. 1 , I. 1 11 t .., a 11 d , , I' 1 t 1, · t t 1111 " r 111 a r t h, , n rf. t· L Th c 



.... 

11it r•1!.!•·1t l,:dan,·t ";1, 111.1111tain, ,1 1>., 1 H 1n11l\Pl •Jll' )P~u111i11,,u, 11lan1-... 
\\Jlh 1,,,,1 t1d11•r<·l1·,. ,,h1t·h ;11·1• al\\a_,..., 11,q .. ,rtant ,-,,n,titlh'Jlt, nt 
111·.111·11· l'ln, 1•1111t1·il,nt 1,,u to th1 t, l'til1t~ ,,t th, ,nil a11,l th,· ,tal,ility 
<11th<· 1•1,1in1· i, ali-...tlt1t1•I~ ,.,..__, 11\ial. ~1,1111 Pl tli, ,p1•,·11•, ill'(• lJoJJfi,ir 
/11·11, I, ,,t,, and /, 11, l(Jit/1,1, /',,1111/1 r/ I,, 11/, 11lt1 .ind .I 11111/ i,11,1 ((//11 "I 11.,. 

•,,hi,•11 ,w,·nr a, ,,·at1,r,d 111di,1dual,. /',/,,l,"f111t11111 ,111,·i,, at ,·111,ll 
·,,i. 1·, ;ii,· :111,I /., ,1111I, ~,, , ,11,itr1f,1. /11 -i,,,,d111,11 1111,,,'11 11,, and ilF-
110, 11". /',,11,,l,,r ,,,.,,,,/1/1,11/a an,l 1f11r1l111,11/u ,,·hi,·h u,nall~ 111·1·1u· ,n 
l:11'!.!• ..... ..-1,il !.!1'11111,-, Tl f' ,11,, r, lt;l\t-.. 111 th, la,t '"""are, 1111,pi,·uun, 
i11 th, la1ti]...,,·:11" Tli, , th ,..., ;111 Hnli,·, .tl,l,· ,·hi, 11., t,,r th, ir ,h,,":· 
flt,,,,.,, Fr,•,hh 111111,,l pr:1i1·i, -..11,l ~i,ld, .1 ...,,,il ,u 1i,·h in 11i·rt1!!t 1l 

a, 111 l,, 11111,1,,,1·.il, ,. ,,, 1da 1 1t, ;1,..-11,tPJ11, ,1 11l 111(11·,, .... 1, 1 i], 1·1111d11inn, 

\ l111t 111i,t , .. 111 ,l,•-.1·1 illl' th,, 1t1·:1iri1· "ith,Htt 1·, t', 1·111,·1 l" till 1li 
1, r, t 11 i!.!lil, 111' th, pl. 111 ..... tl11• layt·1·1'l!.! 11~ th.- \1'!.!1·t:11in11, and t 11 

<:1•;1-..111:1! ,1-..p1•1•t .... rtl it _\..., Ill th,• \\IHHll.111,1 ..... l,ut IHll't' "'· th,· ,a1li1,t 
il11\\1 r .... ,1 ,pritt!.! 1111i...t 1·11111pl1•t•' !he lit, ,.,, 1, h, 11111 th,•ir ,11ppli(', 
fll li!.!111 ;111,I \\,t11•1 ;11·1• 1,,k,·11 ll\l l hr tit,· ,1, 11-.. _111\\th 111 talh I 111ant-- . 
....., , 1 , , , • Ii .i , , • . 1 , , , 111 ,, 11 , / 11, I , 11 , • • I , 1 ri- 1 r i, , 11 , 1, id 1 , • • l 11 / , , 1 11 11 , i 11 1 1 < I l r r f n . 

l 1,i/11 I" ,{,il,t, () t(/li, 1•iol,1, I,,. 1·i11l,1 l'' ,1,,t1r1,l11, . l 11dr11,(/I I )f I·,,, 11(11/i,. 

J> ,·,d111 ,11111li11•:,111,,. l/1111.,/11111,1 ,111111,1111 .ind !l111,1111s l,1rqilu. 11"11t ,if 

1li,·111 n\<'I' ...,j, i11,·l11, tall. ld,11,1ni11g l11'l11n' 1hr' u1id,ll,· ,it :\l:1.,. ln 

lat, :\1.i., ,111d ,·:irl,, -111 111• / 1/,l,11· 11il11."1 a11,l th,· 7 ·,,,7, ,c,niiiu, ar, 11, 
1•!11.-•· ...,1i,,,, J1it•1·1 '· \\ 1th . l 11, 11111111 1 a11,1d, 11,i, ill }n\\ pl;11•1·, ,\ t, l 

tli;1t ,ltl/1 lh nl ,111Ti1•, ,·n,\\,I •lll<' ll]ltlll :11111th,·1· until l'ro,t Tl i, 
J1a!!c111t h:1..., i11,pi 1·,·il t h1' ,·11,·11111i11111, ,,t 111,·1 r, ,.f h1 ant,, .1J1tl ,lr,l\\ 1 

1'01•th tlll' 1l11q11t11,·1• f'\t'll ,ti l11t1;111i,1,. 

T', 1:itli,-..1 pn·,1•n1;1l lil,111111t·r, 111' th,· fll,11n,. a,·1·L•l'•li11!.!' t , \\,\I 

;11·,, ,.,, '"'"'"'''"''•(/ . • 111 t,1111,,,.,.,, 1111,1(,ltl . • 1 11,111111, 1,,11,11,. r 
f!t,·,,11i11111 111, "" h111·, 11111 • • l 1111111111, , ,11·11li11i,111,1 :in,1 · · 1111n, l h·a, 1 ii 
Jl;I t•...,lt 

0

\, •• 

Th,· , 1 1·11,11 a,1u't'I. l11•!.!'11111i11!.! lat,· 111 .\J'ril. hrin!..!, rapid !..!1'1'" tl 
11 1 l.111 r-ll1>\\,·1'ill!..! I.ill !..!l';i,-..1· .... a1 1,l f,irlh. ;111 ,l tl11• 1lo\\1•r·in!.! 1 11 ti 1 
l!tll11\\ ill!.!, "hi,·h I 11:1\'1• dl'l :lll!..!t'<l i11 !..!l'llllJl' • f'l'lll'llill!..! l11 1'(1]01·' 

l1h11• 111 jllll'Jllt 

T,·,11l t ",n,fi,t /,ru, f, ,1/11 
7 r11,I, ,, ,111/i,1 u1, id, nf,tli., 
l'r,11'1 :,,, a11ti,1 olti, 11-;1\· 

1 'ul([ /'' rla/11 
\'i11l11 pr(l,,f iJi,la 



Tll l·, \ 1.1.r T \TIU\ I I 141\\ \ 

y, ll,1\\ 1,1 111·;111!..'.I 

flu11,,.ri , hi,·,11/11 
LifJ,,,,l'I /'/)11(/11 1 (///( \l'I 1/S 

l.ith,,s111 r11, ,1111 i111 i,1111i 

/. i. i11 , I II I , 11 

p 1 I, 111 I• ,I ;111,1 Plll'f>l1 
1, 11/1/lt/l(, (//tfjlJfl//'1)1(\ 

(J,,il1, ,.,,,/,u,11 
['/, ',, ,- /li/11,11 

Trad,.,, ,u1/111 l,r11, !111/,1 

I 1,111 1u11111,111111 

\Ynitl' 
.tlli11111 1,111!,1/,il, 
.l 11, ,1111111 I 1/lllfd111,i., 
/]11111 i.,1,1 I, 11, 1111/11(1 I/ 

( 

0

1111111/ J, II\ 11//11 Ii< II II 1/'i 

J,'1,t!f1//"11t l'li'</li1ill1trt 

.,1.,1111111 l,111111 , //l1t/J1.,lrt 
1'11/1/1 ,, t111!111 lint, {1 ut11 

( r l',l'-S 

/'111/ [1/'lffl /1.,is 
'1'11, l 1·1. 1-. '-11111<' J>l 1•1 11J1llll,llll'I' 

J \)111 t11 ]llll')ll1 

.l11111f'11lu1 111111s1111., 

[11 f11/ii11i11111 f ri1 ///'Ill 

/', 11,·/1 1//11// !fl l//l!lij/1111/,'i 

/'_,,,,.,JI, 11 111'1/1JJ1h !fllu 
l'"n·11{, ,, Jl11nl11n11lu 

Y1·ll11\\ l11 !ll'clll!..'.1 

. l.,1 /, /Jill.\ f 11/11 J'U,\1{ 

}, 1/ I t//11 Ill I( ft lf/11/11 /1.'ill 

J,11111111 ,l{/,11/11111 

n, 111dl11 ,.11 spp. 
[(111/1,,,/,111 J,i,/11 
:,,,f1il1111111 111/1 !I' 1j'uli11111 
., if 11ft i 11111 l111 i11 iol 11111 

,-...: ii 1ih i 11111 [JI ,fol 11J/ 11111 

,'-11/1i/1/l/11 1/II\Wl,(/'il ll'iiS 

If, 1i111J.,1, 111 /11111/ huul1 s 

-
I 



/1 
f I 

I 
I 
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II r \ <,I.T\Tl11'\ 11 } fn\\\ 

... ,,11 l11 l11• u11l1u11 l,\ the di,,·a, ... Tli1· 1·11.11,1• \\11·1I. !1·t1 .,,111//,ituli". 
111 n,,rth\\1,11111 111\\,t .1l\\,1\, harlinr-... /Jo,id11111/,11f'lf 111 \Yhil1· ,hL·1·1, 

tlll -...0111,· ',r l l11 lo,, I I' l1•;1 \I ..... :i!.!,:1i11 :1]1par1•111 l.,· 1ni\1n1'1. l ha, I ',('I'll 

1i1:11111 l-r1ul1 Ill T,11 1:1 I 't111nt_,· \\ i1li ll11111-...;i111l...; ,i[' th,· ti11r plant:-

't !>1111111 (r/1"11li11i111111 \\ 11 1 ,,ith hlt11,111. ;rllrl tl1t· lr•,l\<''i 1111i-.,1l;-- "hilt• 

, ,11, , 111il.\, \\. / 11 ,,,,,,,1,,,ri, 1111r11,ili, ,,. ~. '\I :-, ,·.ii' u1il,\' 11111· /)r11l111 

,, • ..., l1i1111,l. ·ind .11 1 ,, ,.,,,1,l 11,111,• ,It :ill .\1,p.111'1111:· 1h1· fllll!.!lh 1·11111 

1,l,•t,l., ,,1111•<1 ,11t tlat 111t1111,t ,,[' tl11• 1111\,· 1·1·1w1t'1·r. 1>th1·r than tlii-.. 

"' 11.1,,· 1111 1,,.,,,.J <ii dani.1!.!P t,, 1,r:1i i, pl:1nt, li., 1\w 111111ilwr, flt' 

1,11. -..111,· 11111~1 .11 \, a,t ,1111• ,1lt'1·i1•s 111 p;i1a,1l1· 11n 111':il'l,,· , \'1'r.,· 

"i"•·i,,, ttl' l11\\11i11" 1>l,1111-... \11 p:,_l1;111-,ti,1• host 111,lc•x ,1f all knn"'ll 

1.11 "''' II' ru11'..! I in 111\\ :1 la-, l,u II p11l,l1,lr, cl ln· ( :il111a11 :111<1 .\ r 1·li,·1· 

1029 

'l'li,· 111q111rt. 111·, 111' ,:11'rr,pl1., ti,· fttll!.!. i11 d, ,1 r11: i11!.! 1111' ,·:1,1 q11a11-

11•, ,,,· ,1, :1,I \,·,,,, a11d -,t,·111, add,·,l a111111all., l11 tlH· '..!1'11111111 1·11,·Pr 

J,, 1,1.1ir11· \1"11ati1111 1·;11111111 111• 11\(•t·,-,ti111;d1•1l .• \ ,taliilizl'<l !.!.l'il""· 

111,I ,·:111 l''\hl 111il., \\ l11 II s11il a11d ,111·l:r1·1' 1·1111dilin11, ;11'1• ,t:ili]t', tl,at 

..., " 11,•1 , tli, :1111111al 111,·11•1111111 111 d1•,1cl 1,1:111·1 i:tl 1, s,,1111·]11•\\ 1·1·11111\"1 1 
1, t.1,1 ·"' it !l11.J-... 1,, :i1•1·111111tl,1l1•. 1lt\i1r\\i-.,1• th, !.!.l'l11111d 1·11\t'l' ,,1111!11 

1•1,r1,1,1 ,11 ,11 ,.,,,,. ,11 "l" I' a11d d, t'JH'l' l.1y1·1· of ,111·h lll.Jll'l'i:tl 1111•\ rt 

1,1,, ,11• 11 1,l.1 111, \\<till.I J,r• -,\1(1]111·s,1·,l 11!111·1·, \\111tl,l l'Jl11 I' tl11· 1·11111-

1111 11, • .11 ,l .i 11,·\\ 1·011111111ni1., \\111rl,I 11 p\;11·1 111,• 1,l,I 111 a1111wl,, 

,1111 1,I l.J111 •.!l':1,, lltr.... 11,,·1· ,,...,, 1d .\1·.id 11 :r11•l'lal 111<1k1•s ,111 :111kl1 ,l1·1•p 

,1\1 \\li11, no ...,,.,.J ,·;11, take· 1·1111t a11d 1\l'lt tli, hlUP!.!la,, it,,·l!' ;..., 

,,\11,·1 1 ! •,, p1u, l,\ ,,,.,, 1:111,, !.!1'11,,th .l:i,p,•r,11111 Tli,·ki11....i111 ( '11nntiPs. 

'I 11.11 tli, 11p1il1lni1111 11l 1111 1•r.111i, ,1.1, !.!.1·1:111. i1 111>1 ,,\11111:-, 111uJi. 

,11,d I,_, ,,1111111,li:-,1i,· 1t111!.!i i--. l11.,1J111l ,111111,t \1, halldi'1tl , 11 ,11rf:i1·•· 

d, 1111, \\ ill ~ it•l, ] 111 ,·trl l 11 It..., ; \\ '11111• 11, wk ,,t !\lit'..! i. a1111 ll!.! \\ h i1·i 

('I I t:11111' 'I" \'II'' 111 . l it, /'/l{//'/11 , 

,111] /, ,/,,,/, ·1,ttt I< 1·1111111,111 

/'/ ,, , • 1 11 11,, ·, ,1,11 .111d /> i1l111ni,n,, "/llffl,u,,11111 ar, ,1],o ,·111111111,11. 

\\ 1, tit, r 1111 ...,.. 11111_1 .1 1 1,l 111•il ,IJ" ,.ir1111h ha,•t1·11:1. i11,,·,·t,. , ;irtl 

,,111 -.. .i11d ,11a1..., .,,.,·,,11111111 !'111 1 1, 1'111 ir1• 11111ilil,riu111 i, a ...,. 11<,11-

1, ,111 ,, 11 1-.. I, !.!11., ld,, 1, lh.11 p 1;111i1· ti1,·, :it inti 1 ,.,1-.. oi' •tilt 

I ' I ..., \\ I I 

,1h.11111 

11 , e 1",...,, Ll;'- 111 u1d11 lfl n1a1ntai1L th, 

11, 1111 .1..., ,, 1 k1," it 1\ .. 11ri,h, d "·ith ,l l'P!.!llll•'II t1l (ti' 

... 1 111.d liu1 I II!.!. ,Ll11l \\( kr ll\\ ,,1 Jl(o Jtl',lil ic that \\:], 111,t (JIT,l,]01 

h l1 I )11 tl. 

\,Ill< h,1,111 1,1111 I 1 ntt ,I \\ i 1 l :111 ;[', \\ht ll; al, 111.J:1 n,·• I t '\,lt<l 

tfl t ,l ,,11 l I. I I 111 ttl \('...ll~1lil I 1att1 I' I l, pl I -..,111Jh , Ill t I 

t • • I l 1 II I-.. l cl,\ t l11pul 'I '..!t lllllllt .... d':!, -pi al \\ 11 



\ , I I IJI I s ~ \ I I:\ 1-1 ... l 1h \ 

11111q111 11111·,. .\Id c•;il,·al \'!Ill, ",('t'J)fl'..!L, h.t\ t 

t,·11,. \\i11 .1,·1·1111111l:1111111 ,,r p1at and 1111:i '" 

I, pt h 

h111lt 1q, ra1,( d l111u,. 

,1, lllll<·h ;i-. 14 1t·t•t ~l. 

Tl f• ll ,1111t1•11.1111·1 11• tlit 

..,.,J 11t 1u11 10 t ht pl"olil1•1n of 

,,1·ll "" 1li,1; 1,1 th, 1 i1n:i,i1111 

.. 11.i '1t1r111ltu·ed plant.., 

:--.1;1t1·11\\111•,l 1,1·,1i1·t p1,,,1·\1-. 1,,1uir1-. a 
th<> , q11il ih1 iu1n , 1· !.!It•\\ t I and d, hl~. a, 

of t h1 111,r111.tl h 11·,I, I'll I!.! ,In uh, a n.J t r 1 c•-. 

\Ith\ l,111,1111-.t, ,, ill i11qui11 ; hull' t, ,. la1 '..!• ,; p1· 1p11., •it· fllll..!'i 

1111 }11,lll ie. l> id. (Ii' ,IL,. 11111,hr,111111s and puftl,.1 I, '.!10\\ 1111 t ll' 111,til'lt 

!'hi-. 11111,ti,,11 ,·a1111111 Ii( ,;1t1-.1a1·t1,11, .11h\\1•1, 1! \\, tin,! 111:111 
• 

-.111 l']l, 
l '\i,lt cl 
J-1111\l ll. 

i11 J1;1,t lit,. 1., 

,,. t'111 I 111,· .td\ t•J 

.\ I 1 1, 11,I 11 lls lilt 

I,, 1•1111,i.\t ,,.J lat, 1 1:u, if .11111 l1"" ·I,~ 
,11· .t'..! l'lt·tdl 11l't Ill 1 !1, .... , ]; 1)1 , ... \\ i I 111'\ '"' h, 
tl1a1 1•111tl,,ill, '.!It·\\ 1111 ti, pr.tin, ll,11ni 

Inn 1 '1111111.,. ~. l,1·.1,k:1. 111 I -...-;-s. i11 till <·1·a 111 .._, d 1•11" -...,,.l ati'111 

1913 11 l'"I I, d tor 'ltt · · 1., 1111·:il p1,111 i, •· 11 h 11 ,, , !.!la,il • 1ft'hal1, 

:111d \ :11· I I 'I ht l' 'JI ,·i,..., ol I ,un l ,,il I,. lu;id,1111., .... .I I cl ,ti 111-11111·1 ' \la,· 

l1l'id, 1896 l1:1d ",, 1.11 ,111•1·1,·, •1·11111 111l ,1rl, ,.., ,111d 1,.1,ture". hut 

11,111• 1111111 1.,ll!! l i'-' 1'1:1i1i1 111 l,n,;i l'.11!.!1 1938. 111 \\,•li...tLI t',,ur1t~. 

111\\ a, rv111:11·k,·d •!i.11 · pn1i1i, 1, '-!<'111·r,ill_, l'""r for th, 1·l•ll1<•1i11.! 

111 ti, ,h_,· 1'1111'-! i !i.1, l 111·,, 1· -.1 ,·n ti, ,I~ !'111 '..! i 11 .1 t 'l.!1 ·1,, 

1•,11n1111111il \. 

l 1;11 ;1,11 i...111 .11111111'-! t Ji,, tl11\\ ,·1 ill'.! 1 •l.1nt, , \.i,t, iu ,111,1 I I ,11 u,unt 011 

•I,. p1.111•1p ( ',,,,111111/,,, 11,11/i, 1///{o i, ;1]111l1d:111t 111 ti 1 .I 11dn ,,, 

\fll/llll'i11, a,,,w]; 1 i1111 ;111.J i, ,:1i,l t, ,i11.11•lt it, 1•1111!s \11 1h1 ]'1111t-. 'I 
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, I ·1 , 1,, , 1il 1 •, d '·' I, 1l1.111s T.1,l,11 l fl27 'I h, p1111d ·it ll. 11 t 

,I 111, II Tl I I"" cl :it . \ 111,111;1 "" l'l.11 1, ti I,, th ,• 1•1ilo11 

I II , .. '"''''' di \111,,• ,1l1111 "'"""''· l•':11111i11 ,f , ,11, \(, •f • l•'!,!t) t :1 11 11 
I., ll II'' 11 1 I I i 1111 l-11 •\\ II I i-.;1nJ .' 'I' 11· 111,1 la ' 11:it II 1·,1 I ' \\'1•1· 

t , 111,l .11 n.1t111al 
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,p;ilt1·1,l1wk-., \1111/1111 11,/111111. 1111• \\;i11·1iil11•, \·1/ 1/tf1/,{l11/ /11{1,/'fl.'itl 

:111,l tlw 1·i,11·\\11·.\s /'11/11111,1(11!1111. 

, 1u1· \\,111 l'lili,·, It:"' p111·,· "hit1 1lt1,,1•1,. ,11!.!lttly ,\\11't-,<·<·11lPtl. :in•1 
11111,t. I think. all l11 r, 11 rr1·d 111 \'1111111/,11," f 11/11 rt/\11. \Yh1 n lit ti 
1•1·,11r11· 11\)111\\ pn,il, 111 Id \\,1111· .di 1h, ~-•'.11· ,,.111 ilili1·, !.!It'\\ in 1nan_\· 
1,l.w,·, 111 Pn\\1 ·,l1i1•k :11HI .1 :i...Jll 1· !'t,unti,•, .11111 11ortlt1 I'll 1,ik1• n, 
'tlll1·h ,1, :1 1'1111 1 l,111!.! I.Ill 1111 i11tt1 tli, ,l11ll!.!h!.!1a,, ...,,., JI' 111·ad_\' t11 rhc• 
tnp •ii 1111· jll .1i1 i, \,1\\ "l' 1i11,l \\,lit tlili,..., i11 ,ht2'!.!i,h \\'atet·, in 

\ Ju...,.·:1ti11, • < 't1u1it.,·. 111 ,,II!,!, .. 1 tli, l,r,1idt>d ,1n a;.1, 11L 1h1• .\ li,,i,,ipJ 11 

:11 .\f,•!,11•1_!111·. n,•.1r 1111· \\<',t 111d 111' t l,·:1r l.:ik,·. ,11.l in [),a,1 ~Ian·, 
L:tl,1 ,111 ., ,111'11 lt:111' \\;t\ llP th,· ,i,l1 11t th,· !.!l'l'i11 '.!L11·i.1l ,h111q 1 l-1111\\ll 

:1, l'il111 h.11111 . 11111· \\:111·1·]11 J.,,..., 11,d ,il\\.1,,, l1a\1 111 ,,,,11 ,trip, 

1111 1!11 11· 1 t1l1•, .1, d,Jt..., t_, pi,·:1l \ f11lu rr1"1. 11t11 an 1h1• 1'11iz,,1n," al
,,.1_\, 111 ,,·t ,,itl iii,· ,·a~il_\ d1•tn1·li1 ,1 tul1t r, \,hi,·li !.!,1,, th, "Jlt11•1,·, t, 

11:llllt' II, ,1 .. ,,, I Ill!.! 111111 :111tl ,1z,• 111 

111111' ti' ,1 l'lj•t' :i11d 11d1t•1·, d11 tl('t'lll' 

"t ,l ,ll't I,\ pit·,,' .• \11tl '11\1 I -

\r, ti"'.' i11tr11!.! 11·,,t\• l1\li t·1,l, 

\\Ill \ 

I ' . • ,·,,.\( 11111 

1·.,11n1_, 

lf,f//"t(I// I 

,,/i,-,1,,,i. l1 ""' 1· .. u11.\ i11 a ,hall,1\\ 

11n\\ , \rai11t•d ;111d .J1i1•.J 11p . i11 Littl1 

I o111.J ill \I il"·:tl in,· 
\\ ,dl L:1k1 a11d i 1 1 

llt•a,l \l.11·, l,.1k1 · Tl1ot1!.!lt /Jn/\, 11i,, j.., 11,,\,. k1111\\11 11i ,,nl.\ t,\,1 s1'1 1t, 

i11 111\\;1 1'1, \l1t--.1•;1t i11t <'t,u111' p,111,l ,,a, r,·,1111l,l 111 J\1·,1 .. 1111 

J: 1 , 1" 11 i II r• · a l' I', .t 11 .J . i 1 " di, 1 r i 1, u t 1 , l , ti l , 1, , • r t l 11 " "r Id \ , 1 1 1 

\11 1,·ri,·,t. Eu1·11111· .\,1a. \ fr11•;1, and .\u,1 r;ili a 
. \ \\'l':tl1l1 ,,1· ri\1 l'\\t·1·.J, f',,',u11 u,1, fu11 'l'I• i11lt.dn1 tli,· ,1 1·t•:tllh 

,1 111 l J1u111\, 11i' l,,,,.1 .\111111,1 1\<'l\\\h1•r, · tl11_\ .ti'•' 111· tlt,· 11a11,n\ l,;11,,l. 

,, l11dl, ..,1Jl ,1111·1·!.!1 ,1 /", f111ul11 t, I",. Tl11 ,!, t1·1111i11.11i1111 ,,1· th, 1·\:t1·i 

'i" 1·1,, i, ;1 11 1;1111 •1· 1',1r .i ,111·,·1;1 lht 111 \\ 1·,t 11koh11.1i l.ak, 1lt1• ,h;tll11,,, 

11,•,11· ,lrll1·,·. l 1.. 11•11 ,I, ,·p. ,11·1 ,w,·11 111,·d 1,\ lit, ,111>111, rg1 ,I, hri1.i.! 
,1 J1d 1·1·11dd_\ I, ,l\t ,\ /' /'I( li11,·t!,ri11 °/ \ , '-.l llll'lh1·1' t>lll th, ,i111il.11· 

l,111kit1 !.! /'. 11111,/,111,1,i- p11,d11·, 11, ,111k1, n l ll.11\11', Ill th, ,1 11·1a,·, , f 
1111 ,,:111·1· 11 11 :1 l1•;1II, ,, 11l11 ·r1111,l1· l 111 ~ f1·1·1 l11Jt!.! '-!ill 1·.11·t l11•1 11 111. 
111 r1·l;1t I\ 1 I\ ,li,·111• 1, ,l 1.Ja1·1 ,. 1 lt1• ll,1;11 in!.! l,•;1\ 1 ,l /' . 11,,,lo, 1, ,111d fl. 

1111/1111, , 111·, •;1,\ llll'i1·, lli1,1i,· 11 :t\1·, ,111 1\1,• -..11r i',1,·1· tlf tli, l.,1k,· \ 11.11 

,l,,,,,11 111 wr ,,11,•11·, 11, ·1 •111•.\ , 1>< •1·i;1\ 11 i,·l1t, in tli, ,1·,,11,,111_\" ,11 1l1t l.·11' 

'-11 1,tt ,1 I Ill'-.., :1r, \ al111·d :1, t,,.,d 1'111• d tlt'k, 

,t l\\ l l'l,,111 \1/1 \'Ill 111\1\11 :'\IIJI, 

1~111 ,11 111.11·1111I, 1t1t it• · 1d,•;1,i11!.! 111 ,1111·!-, "1h,·, ,·1!.!t·.1,,. \ "al/1 ,11, 11,1. 

,,ii,.-.., 111 11" 11;1 1111,, t1:111,l11,·, 111 1(,,,,, !.!I'll\\ \, ,·II i11 :111 ,1qu.11iu11 

,11 111 a1 1· l:1111,,1i-- 1'111· --l111\,il1!.! 1111.J, 1· t l1t • 11111•111"'"(1'' th, ,·i1,·11lati111 
,,1· p 111 t 11 pl."'111 Ill 1111' ,·, II-; th,· l1!1· 1•1111·1·,, i 11 ;wli1111. :ii ii, l,1\\t ,t 

I ,·11 ,h I 1 ,, l
0

t1lll!t l i11 111,1 II ,\ I •I 'ht· l:1 k,·, 1d
0 

111\\ ,t. 
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111 1dl11·1 ...,Ji1•l11 n cl pl,t<·1·,. ;111cl 0111·1• 1111 a nwk 1u 1111· 111itl...,t ()t :-.;kunk 
l{i,<'r. 1~·111d1fl 111·1"-]'t'l'-. lt 1111) j..., u-...1<1 11)1' -...1111\\tll!.! <·in·nlatio11 of 

lll'11\c,1.J,,...,l1l. ;11111 ,11-.c, 1'c1I' tl1c' t'\ ullltlClll of 11:-.., !!t'll ill photo...,~·11th1•,i-. 
The 1~-]•t· lcwa l i1y 1·c,)' /~'l11il1 I/ i1111·111,i, j-... .tt t h1· t'Xl l'l'lll(' nol'th1•J']l e1ic1 

111 :--..1,i1·it I .akc· . 

• l1111,-... c\i,...,, 1·1a1i, 11 :-.; l I .. 1925a, b , 1',1u111l i11 \Y1·...,t 11k11li11.ii Lc1k•· 
f11111· 1111t, -;1,,1wia1 it111..., .il11ll'! 11111...,t 111' 1111' ...,J111r,·,. Tli1• ti1·,t. or ]'11( 11111 11 -

f/1 !1J11 1i, /,11/'ll,o,,ii .\,..,,w1.iti1111. 111l'l11cl1·-. / 1
. Jll• ti1u1l11., and Yfl ,111, 

1/1 0/1.,. ,IIICI 1•:-,.t,·1111, 11'11lll tli,• b111,l 11111 111 ii cl1•1,tli 11t' 1>111 1 lllt'lc•l'. T'.11• 

1,la111-... ar1• 1,11· .11>.1r1 

ln tl1c• ,1c·,,111l /c,111 ('/1111·,, 1//1tl/'11ria i, ilC)JJlillall1. i11 dc•ll,t sl.111.l-.... 
1
lil \ i11~ 11, II I ,pc•)' li111 II f l't>lll ll, ,111 !11 :1 (II' :l,~1111 . uncl c•xt t'lld ill!! 111 n 

dc·p1li ,,1· ''" 111<•\1•r, :--:1\\ \ 1 r d1-...-,t l'L ti1111 ~ I I.. 1!1:,l(i 1•-.tin1.1l1·d 

tile ill'lil 1,t tl1t ('li;11·;11·1•;it• Zlll]t Ill \\'1',t 11l,c1ho.1i Lak<> at :2011 a1·J('',, 

111 1Jij..., z,,111· :--;;J\\,\ 1·1· 1,,1111cl 1·,,11,"11 ria ,111rr,l1,. fl, /1 /'f/111111 r11 d11l1ifl. 
,\ 11 j,,-. JI, ri/1., ,111cl /'uf11111ut/1 /u11 ,111•1·11•..., • · \ <'l'\ c·111lllllOll. ·' ( •, J'((f11-

td111l1111,1 ,!, 1111 r,11111 · \c•1'\' r:11·1·. \\'_\ li,· , 191 8 1 11:10..: dt•-.1·nlwil th1
• 

1·]l'j...,t11!!;JJni1· 111dli11a1i1J11 11f /J,l,n111tl11r(( . • \111ci11!.!"'l tlit· ('l,11 n1, tl11· 

1il;1111c•n1,,11s :11!.!dl' lih1.u11,,,1111111 . (Jtd11111111i11111 illl!I ]]11! 111, /1111 t, jl)',• 

·•\1•1·., ,1l11111tl:11i1 ·· ;111cl SJ1//'1Jl/t/11/ J', ''c·11111J111111. Tlit ih0..:11('i,1ti11J1 ,t' 
/:11111111 /,111 I, ,•pi]'ll,\ tic· 1111 ( 'h111·11 l1a:,,; li1•1•11 nc11 it·<'cl ;il,u i11 \\'.\ olllill!.!, . 

. \I ; 1 1 1 _\' ( • .\ a 1111 p Ii.'· c • c , 11 • < 'I I I II re , p Ii.' 1 ·<·at ·. , l i a 1 c , 111-.. ; 1 11 cl -... ii 1 a ] I a 11 i 111; ti , l i , , · 
;.tl;11·]wd 1ct tlu· ( '/,1Jr11,. 

1111111• third z1111t· f', r1du11h11ll11111 d11111r.,11111 ,..., d11111i11a11t. TIH· i111Jl·l' 

111;1 l 0!!il1 h I 1·,1111 :!.Ii 111 .:111. cl1•1 fl. 1lw 1111\t•I' -1.:; 1n ~1111. E,11·c-111t• li111i 1, 

\\'t•)'c- t'111111d i11 Cl)II' l111'tl'1' 111 ....,,11 fn1• t Ill' i11111•) 111<11'!.!ill illlcl :2 .. i 111 s,.i 
I I 'I" . l l l 11 . l I !lj° I II 111111·)' lllill'~II I. el l', /.IJ)ll• t·:-;tl'llt "ii !Ill!.! 111·a1· \ ;1 1d 1 )t'..., Ill]'('" 

qf \\'1·-.t t lk11]111 ti I ,.ik1• ;itt•I 1·11\ <•J's, ;11·t•1J1·cli11!.!, 11, . ) ci]JI'"'· -1-:; ~ .t<·l1·, 111' 

1h1· .;-;-...,, ,1,·11•-.; qf 111,· 1•11ti1·1• lake·. ('lt·:11· \\;111•1· and i1 111111111111111111 :11·1· 

J'c•,1111r1cl ( 1111fu1,l111ll11111 \\ih l111111el i11 ',(•\'(')I 1ill1<·1· lakt·', :111cl 11011,l, 

Ill 11)1• t1 k,d1111i )t•!!itJll. 11 ]', i11 lllilll,\ 11111111·', 11!' \\:tlt•t·. li11tl1 ll;Jltll'ill 

a11d a 1 1 i li,·i:1 I. ;ii I c ,\ ,,,. 1 Ii, ~t .i 1,•. :--.1•1·cl..., l1a\ ,. 111, <·1· 1 w<·11 1·,,n11cl i11 

l.;d-.1· < 1knl11,ji Tl11•\" \\l'l't f'l'CJcl111·1•1l 11·1·1·1.\· ill ii -...l1;illc1\\ 111111,l l1t'a:· 

1 :1111 l'ct ilt1, ILII\\' cl1•;1i1ll'cl ;111d ell_\', Tl11 • l'l'il'-11)1 .._1•t·111s 111 IH• 1l1;11 tit,• 

\\;Jt1•J cit' 1111• l:1k1· is 1cJ11 r·olcl. Tl1t• po11cl \\;lt1•1· 1·1• IC'l11•..., 111c· !ll ],' tic· 

('C'',-,;JI \ 1'111 J°l'ltiti11•l • 

• lo11t, J't c·11!.!,llll.t ,j ;1 1•1111111 1.,1111· c·11111p1,.._,,,] ,ii' \1/11/(I ;1111] 1'11/J/JJ1fllf. 

,11 t ]1·1t1 l1..., ,Ii' -1- t c 1 1111 . lcw;it 1·11 tlJI ~ii\\.\ l'I' \ 111;1 p ;1 l1J11':..! 1111· ,cittl 111•;10..:t !'I'll 

...,!1c11·c " \\',,,1 I Jk.,Ju,,ii ...,,,111 Ii 111' PilJ:...11111·: ·._ P11i111. ~;1\\,\ 1•1· 1'111111rl 

\ 1/, /111 1111 li11t• l,l;1('k -...ilt. ( 71111·11 c111 ;1 -.;;1111h ...,1Jl1,trat11111 111i,t•d \\ it 11 sill . . 

r1h,l1011 lt!!l11J1 

111;rt1,\ ,111;111 pone]..., :11ul 1·1·1•1·k, i11 \l11' 

1)i;tl ''('/1,11·a i-... ii pi1111c•1•t· ]1];1111 Ill 



IP \ --llllll:-, '·. \ILH\I II,, h\ 

JI•\\ t1·, ,I \\al, l ill'1•;1-. ;111,l It, 'u.., Jltat1·11all,, II ,!1 \tl•JJ1il1!.! \'IJll•lit1011-. 

-._11i1ald1 11ll· 1 Ill !.!t'"" 1 Ii 1,1' .iqu,11 i, · -.< 1 <l 1•'.int" \\.11111 'It· l.ltt1·r 

t,ik, li11ld tli1 \ ,·1111q1l1 1, 1., <· r11\\ cl ,,ut ti, f '/,,,n, < I ,1 ·11 1·111n111n11iti•, 

;11·, 1111( ,·11111111011 11t1t,id 1· 111· 1l11• lak.- r1 '.!i111111i l 11\\c1. ·1 111 .i1L· n(•orl, 
111· l .!1111 .i11il ,Ja,11••1' ( '11tt111 j,.,. l '.ii11 -.\. :--;J.1\1•r 1948 . 1<tund i 

"''" C111 L.tkr. < lakl.111d I '11u111y . .\ l i1·hic_an, , ,te 11-...i,, l11 d-. 11t f 'h,1ru 

,,,1,tr,11i,1 J'11I11 JJtat· -...hunt,, :1 .J, 1i1h ,,i 14 or 1:-, t\·,t. 
1,;1rt,. 11 tu l + fe·, 1 • • \.dt{l11 l1til1'.!l1•-... \\it', tlt1 ( '/1 1/111, 

]11 ti L dv1•t1C:l' 

nd at ,t d,·ptl 

11 7 1 11 :1 1°1'1·l "!11,·i<, ,,t J1,,fa11111111l,11 1.1k1· 1<1n1 .11,l !.!l'O\\ HJ' 11th 

lll't'.11·1· .• \ 1n,,11gst ')l!'•·i1•, nr,t J1 t'L''-•'ltl it \\ r .... 11k il111J l .;1k, ",'1011 

J ,,1k1 1,1-. :1 1Pa1 !.!i11al 10111• ,it' /.'/1,, iun i, l"'''"' ·1\ . , ._.., tt1 1111_ 11 
/1 1, ,,11,,,,, !1ril11\ I ,il,111\ :ti 1:-, 111 :_!11 1 1·1·1 il1•p•). n11d 1 ·,·.1, 011; 1·1,l ,11·,, 

11I \ 11,111,l,,11, 111/nr,1!,r a11.J \"111,l111r ,11!,, 11,1 111 .i•· -.1 ,1, 

Tli, ,, 1-., ~1()111, ,,1 Jil,11 t, in 11u1 111111!1, r11 ·,1kt-- \\ 11·! 1111.J1111l 1•t 1ll. 
J,. '.!111 ]1 .11 1 • ,·11, d 111 :111d 10111,•d in 1h, 11111,1 111 \\ 1 1 Ir 1111 )ll 

11•11 1, ('I ,l,·t 1•. htt1 \\ 11i,·l1 11111111;111 h l111•,1k ]qq, .11111 I 1; kt· l.tl'!.!1 ti.,, t 

111!.! 111;11, i11 1•11111·1•1, ,[ 11:1.\.., ,111, I p1111 , l-... Tl 1 ..,, :11 1111n1•ip.1ll.\ !t',u 

1111( 11/11, f ·i, J,,,11!1 1/11(\ ;11 ,l 11 ,,,-1,,,1J11!ll 1111 I 111!11 "'I ,1, \ ll•lll'.!..,t tlJt "\: 
\\ il l 111 ( I ,·,,f,,11!111ll11111 :111.J ,11111,· -.l1·11d1•1 / 1{//11J)l1Jtf(f, II\,. l d ljll'UUlf l 
t1];111t-. CJI \ '117/1\,,, ,i,,. \·11/1h, ;111d JI , l, /'((/11/11 /'I/ 

111 l.1 1, • ,u1 1111111 :11111th, r li1111., 1·],•t't ]1 ·11 :i.pp,·. 1·-._, ti i-. ti 111, i1 tht• 
/nll• "I / ',,(11,111>1(1 f,,11 , i, /1,1rd,,1111i. \ j/ 1/, tf(l/,,,/,,1 (/ I,</ i'. ~till • 

t i1111·-. 11-. 1111\\ 1·1·, , i-..e a\1,1\ , 1lit -._u11';1,·1 of the· ""11r. ,.f('l ,t,ilk ht.1r-
11c: 1111, 11•n1, i11.tl , e 1111\\ 1'{1\ ,,i] ,·11uq11,-._i1 ,• Ii, ad t\\11 i11,·l,, ::1,·10-., l ~n 

1( lit, \\;,1, l j.., 11111 d1,•p 1,,i, 1111\\1• 1· \\ill IJ!l('II .111,t :h l1,;1111it'11lh •• 1111 

11 lldLtc· , ... , • ,I. \\ J 11lh -.nl,1111 1'!.!l'il. 

1111 \l<,\I Cl( I ll\\\ 

l' n,,•11lt 1·11111111•r:11,•,l 1 1 ♦ ,tr l., \ (11 111 ")" ,.j,,.., 111' .tl'.!:l• , \1•l•1-. \1 ,if (111-

1111 , .... "l]w '.!I';}-.._ 111 1t1:1II.' \\:tit 1-.. · 111 111\\,l. Tb,.' .ti• t1111,·t11111.ill., 

11, '.!l,h'-, 1h,· l1,1-..i1· 11111.] 11·11111 \\liir·l :il l 11 l }11'1' .1,p1.11i,· li1·, ,l1r,1•1I, 

11 1· i11d11·1 ·1 ·1 l., d,·!'I\,, 1\-.. 11,1111·i-..l11111·1t1 T h,•,\ a1,. 11J 1·u111·,,. 111u,\ llll 

I I 11' I ·, 1 II " i I J I I I <' J · I kt I t ·" It I I l. \ \ J I, • I', • I I I\• 
0

\ -._ \ \ ,1 I ] J l j 11 ; lt I ! • I I , , r • I I I ; I I , . I II II l 1 " 

l:1 l-1 " a1 1, I i 111111111• r;il,J ,. !.!l.1,·i,il k,• 111,·li,,Jp-._ _ 1 ;jJh, rt :--.1 it h 1926 
,, 111·ki11"2 1111 pL111ld11 11 Jl11;iti11!..' :il'.!; 11 .tt l.akP..._i,lt I. .. 1n1•:11111·.,. ,, 

1jll1 1 i e·,l ;(-, l 11 •il 1!.!, ,,r 1111• 1111i11i1111 tlint JIii\\ 11,•1·,, 1·)-..i• ,111 I .II t' 1'(1\1],I '-1) Jllclll: 

"1 11
'1·11·, I,, 1'11 1111,l i11 "' ' '-l1 1nll a ,·111np;i-..-.. 'J'ifl:111\ 1926 al-." :11 l .ak 

-. 11 ],. l ,;1!111 1',1\ 111.\. l 1r,111!.!, l1t i11 1 l11 111l!_!1l1Jl[I 111 '-llllll1ll' l ,!1 1/t lls ell -.p('1·ic, 
cti' ,''\ JJ/1'11 rr111·,, . l/1111,,,,,1iu. /,//1/1/t///ll . () 11l1111r111i11111 au,! IJ ,rlliuth1t,f. 
, 111tl 111,--lt, -J .., 111' /! 11d1111li,l11,,11. 

I II l ;1rl, "1'1'111'..', 1111 IH 11d,l, ] ', t ti l t 111 --11111'1' (JI \\ l'',I t lkt1l1,J1i ,ll'lj Lil'• 
•1 '.! I • ' 11 , 1·h 1 ·1 11 1 f f,,f111i,. 111 111i.J .J ,1111• tlii, q1 i1 · l,l., ,,111i,Jtc..,, nnd 

• 
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•, 1 , 11h -.;1,. 111,·I -1,,, 11 hu,h_, tnf1, ul ll.11 k ~1•t1>11 ' l11t!n1,l1ol'a 

ttr llj•pl,, 
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t , 1 ,1111dhh hut IH•l l :--:i,·tl~ ..,pb1 1 i1·,1l p:11·tit•l0 

If , , "' t, ,f ,, , \\~I 111 i l \\,llt I i, ri,·h in ,, ,,a:..?,1 1 r 

1 , ,. ,I ,, 11 l11 l 111,I tltt..., \\alt•1 hl()n1n, 111ultipl~ 1•r1 ,-
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--.·,, .1, l'11,,1,1it·k 1,,11111_, 

\,, l'u ,, ... it k I 11 1111.,. ,1, 111 l l it•,i11,ti11 . .1 1 1.J 111 1•a-.;t1 Ill 11
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·I d . I ,1111,. It 111;1\ Ii, in ,!iall11\\ i'"'d, 1ill1 ,l \\"i1h silkr !.!J't'('II 

• .1 • ,·1 ,11 r ,,1,i,,,,,,,,,, \\it! "n,· 11r t,,11 ,pi1·:1l l1n11,l..,. fl' tl1P1·· 
,... 1d I"' 1 llll \\1·t. d:11k !.!1'11'11 r,•lh 111 r,1111 J,r,iu. IIJl 1<1 :Ill i11<'h 

• I I' 

I I J 

II ti • I 

I I ] l. th 1, 

, , 11 1t •,i•r1 ad-... i11 

,·,,11ili1i1111 tlil' a]._..i J11•,·1'J' 111•rnlu1•1•, 

t l Ii 11 Ii I 1, 1..., 11, , 1 • d r i 1 • I' < n l'1 lt ( i 11 111 .' 

s I If ll'l',,. 

":I r,1rn -
_,,, 1 I ,,n..,, lwn,·li 111' ,, h1•11 ll11 l,r:1n,·hill!.!. 1hn•n1l, !.!!'11,, \t'l'_\' 

•111:, ., , tl,111,·1·~, ,I, ,l,jl, ,p:0-11.il 1·1•111·1Hln1·ti(ln <H'l'lll'. 

1 , ,!, · ,J ._.,a..,, ,t,·111 in 1111' li1•l,· lir111,k. ;inrl 011 li1t' 111t11ld.,· 

. ,\\al 111, 1'1 tli.1!11111,-, f1011ritd1. ~,·llo\\-hro\\n t·., li11,1ri1·al lf rl 1J-

11 rJ lot t'I d i11 l11J1!.! lil:11111 nts: 1·!11,;l, 1·-.. or llu· stalk1•1l ( :111/IJ)li•J 

,,, , ,,, 1i...'.1, !.! ril,hr,11s ,.t th1• 1·,·1·1n11•~1tla1· f >i11f,11J11t, ;11111 pl:ii11 flat rih

h111' I I ... ,,1111/ro lik, 1'11\\S 111' 111·1•,1l1·, laid -.1ClP br si,1<'. l \o;i1-shapC'<1 
/', ,11, ,/,,, i,, 1111 I \'if , lti11-; ,·r, l'JI o, er all. 

I I r., 1 ""' i11'.! I J n, ,,11,·1111/,!i" ,la11!.!l<·'i 111 lit!ll' 1,nsh:v c-ln,1 t 1·-.. fron1 

H lilt!,..., 111 tit• ltrn,,k. ~111111•\\·hal Lit< I', :11111 in sf rPDTllS /'I f'oot ,vitl", 
'/ 1!1,r 11111,1 ]j,., i1 11;il1 '.!1'11'11 '...!t•l:di111,th tlllll's ;111d shl't'fs, tip 111 l\\·o 

11·1' 1111~. B11t ;il11·r 1li1· ''li:11·1 1tl1 •-.;o;;:'' ,,ffln<'llt l'ro1n th<• s<'\\·an·r ,lis-.., 

1,r,,, t:111k-, 1•111,,1·-.; th1• s11·(';1111, 110 ~n•r•11 tl1i11~ r·xist.:, in th<' JH"d 1nile. 

111 l ,,rl" \\:1t1•n1111ld.., :idl11•r1· 111 -.;10111•s nn,1 s1i<·k-:. A\ 1111 bc•lo\\' th<' 
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TflE \ ft,~: f.\Tl<t:\ nt Jll\\ .\ 

\.1 t h, l1a...,t• ('u11,J1111llf1l11111 pl.1st, r..., a soli,l .--h<·<·I of tlapplt•tl !!l'l'llll 

t 1,1·r •h1 l'<l<'k . • \IH1\1 :11is. ,l\'l'01'd111u. \11 11111is1111·t• l!JHI 1•::--:posun•, an' 

\\,dk11,!..! f1 I'll a11,l Ii', h1111liu ratl1<•r cli·: , ./H1111 .,1Jni1lfa 1111f10111uili, 

11 1 1T -..,, ilr., . a11cl l'/11l"11rdi, lo11!1i-;, ta. :--:, ,, 1,1111i,1 111111ur,,,;11 antl J>[rc

f 11, 1il, u l11111 fi,u1 l"' l nut 11ut clriJ1pi11!! . l.i lu :2.i 1·,•1·t up th<• \\all. 

,du•:1 \ 1 I ,\ d1·,\ , /Ji, r·u,111111 f11l1·11111 is al1u11cla11t. _\ ('al' a 1·!1 rt \\0 it 11 

J' 11lll c]c·rl 1'1111 II 11111111111 11,· 1· 1f11/i11111 ,·11\'t'l's 1 h, hnl!!lll!!' 1·,wk", .lllll 

af,,, , , , t·liff 111 1 th1 · "t11 •p \\1111d1·d slt1pl' fl11lyf111 h11111, 111111,111111 !.!,l'O\Y:-; 

l,,,· tl1, ''lll~11·, · n,cl . 11111 • p1·11.11•1·l ill!.! k1111h is ,11 .' 111nu!.!h a1ul l''-:pus1•<i 

< l111l1Ld 1 t,, a1·,·0111111t1dat1' l/1111111,, J t'll!/1'11/ls. Th,, sid1•s a11cl l>,1-;1 nt' 't 

11), . in1,•1·111i11,•nt "a11•1 fall a11 • "·, t 111011!.!li 111tv11 1•111111!..!h to 111.1k 

;1 pl:i,·,· 1,,r ,c,,, r;il "fll/lJ, • fl1·t 11f th, 1l:11k !!1<'•'11 l•'hsid, 11., 111i1111/11!11,; 

.111,l t !1t ,111111 "h:1t ~la111·1111, F ,,f,t,1,i/11li11s • 

. \ I,,\\· 1, •cl!..!, . 1 ti 11. ot' -..i111ila1· -..a11,1sto111· 111 \\'a1>1•1ln < '1,u11t~· Jia..., 
" lltlt ,,11·ds of ./111111 ,11,1[1 ll11. ,q11ar1· f,•1•1 ol .,,.11111111111 11111111n"11 :ind 

JJ, ,, ,,1/,,./1111 1Jlif11,i f ,il111.,. -,q11:ttP i111·IH·-., td' .111//,1111 ,.,,, la, 1·i,, and 
1 \\(1 ti ·!11 ·, ·1· li1tl1 1·i1·,·l1•s ,d .\111('1/fi11 11/ll'ifuli//, bi!!. ;11111 , tnnt ln1t 

ti ,, · 11 11 ,: l,it-; i11 tl1,· ;-,tat, ·. 111 ,I llt'c!J' l 1_\ 111111• l'illl,\'tJ)l, at tl11· foof or 
a n i1 i1 ,•1111it1, 111 \\' ;i11•r1;il] , a 11111·1,.f",it -111!.Lh lil,11•k ,11 .... n11d-.;to111• st.11111-

i II'.! ITI 1) 11 • l, l'd nt' 1 h, • -.1 r .. a111 l1a, 11111 • ..,jcl,· 1·11v1·11·'1 i11!'h-<l,•1•p ,,·ilh 
J'i f 1111d,1, I" 1/11, i,l,1, :111,l :111 ;11l,ii1t•1•11l -;11iall1•1· lulld1l1·r j..., t'll\'t'l'Pd \\ ith 
J: , ,1, l, ,,11,, Ii,,,,, /l//1/< 11,,r,. Tl1,• ]c,\\t' J ' walls .,f Hll••I 111•1· llHl'l'II\\" ('.lllYOll 

, It t· (·11 \ • I, .J \\ it !1 /'111 '"' u/1 a l11111/i110 . 

. \J ,111: 1·11 ,·ks ;11 \\' c11i1I, j11 tl1P ,.;i .... t1 •1·11 q11;11t1·1' ol' lliP :--;1ut1• 11:1\1• <·ol-
1,1 Ji , ... td /'"', Ila 1111/f 111,ii t/lloiil, 11 1111 111], 11r ,.,jcl,·,. a11cl l•'r 1dl,111 i11 , i1111r111 
, Jl '1 11 ,rd,, 111111,, ,. ; 11 ,,, ,·!'11a11!! . I 11 !_!1·111·1·11 l. h11\,.,., ,•1-. ,,, ,·r., ,li.1<h·d 
11111, ,1,,11 .. l1 d!.!•· !JI' l.ll11s Is ('(l\'1•1·1·cl ,111 tl1,• t,q1 \\ i111, I //1////l)(lt!II uft11111-

,,/11, i 11 rlii1·k l1 1xu1i;i11I ,li,1•ts. ;1111111 11 sid,·s 111· o\1'l'h,111gs \\ith .1. 
r ,, ,t r,1/,1,. Th,· l,i~ t1 ·11, · 1., pi1·;rl . I 111111111/7011 111i110,. !!1'11\\'s 1111 ;1 r,wk 
i1, \\ i1111, ,[,i, •k < '1111111 ,\ . lit 1111• ...,1,ntli,•ast<·1·11 statt,,., ( Tt•JlJl.. i\. ( 1 • 1 I 
li11ol . I . ,,II, 1111,,I t1s ;1s a -.,]1•ncl1•J' 1110s-.; tJll 1 n·1·-.;. 11111 so in l o"·a. < 1111· 

.1 . 11I1,u,r is 111 •;irl., ahva_\'-., 11rt tr,,,.-.,, a s111all 111· 1111•din1n -;iz1•d fo1·n1 

,)f t L,· 'JH·c· 1t ·, . . I. ro~t ,·,1/ 11., j.., ra 1·1•ly 1111 1 l1P li,h<' of ;1 1 n•P. and 1 h<>n 
.... I i k, • 1 ., t , J I 11 • 1 Ji i 11 ; 1 1 JI l , t r; 1 !! !.! 1 i n !..! • 

' l'\11 1 ~1,1, ·inl ],w;1 li ti1•, (II' !!J<•;il illtl'1·, ... ;f 1·(•111;ii11 111 lw 1·n11si1lP1<'<l. 
1 >u, 1" , h,·:11iti1nl t[1 ippi11!..! 1,·cl!!t' 11[ 1110 .... ...,1·,. Ii, 1'1'\\111·1..., a11d lln\\ers 

.1 11,1 1 111, ;11 IJ 11;1111lnl1I. ' l 'li1• 11lli1•J' is llit• :tll11lZlll!..! 1•1Jll'.!t'l'i1'-.: nf "']H·<•i1 •-; 

.i l 1 ,1,11,l :-,i1·li,111I ( tlw ,,·h111,ll11111sr• h ,h lw,•11 1·1•1110,·('11, nn1l the l't1ih·oa1l 
isl ; fi •lll \I ;'ls ;ij1;111d111t1•d lclllt! :l!!ll I . 

,\ t '~ua11d,il1l. \1li,•r1· tli,· 1·1 • \\'<•11• 11111·1 I"·" ,·1111111 11·1·<·Hil bank-;, 1hr-r:.• 
: ,,, n,,,, l\\11 il\\1' llit1!!". 1/llr• ,tl1:111d1,111•d .... 1111·,· linilding. and th1· \\all" 
,,f .J l ui'IIIC'I' ••)'( ;11111 ' 1',\ ;111,I 1·!11·1•-.;1· l'a1·lt11·~, n,•111· ( 11·1•1•k rn11-; strai~ht 
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1111 ltt·I 1 11, I :1 u,·, I 'i11k \\"I at,, t'I ",, ,·,111 .... a., ;tl11,n1 th,..,,, 

I I -, ti , .... ,1, pl1111-. \\Ill 111 ',tl'!.!•1., ,lr,1\\·11 t1·11n1 Fi11k. 

1 '. t ,, :- 1 1~04 .... 1 ud1, d .1 111·!1, 11 ... ,1,•11 I.' .,f ·1 .... ,1ncl-,t11111• ]1 d'.! · 
,I_ .... -....1, 1 l'11k i11 1~0011, <',11t111,. \ 1n11!.. \\itli 1ltL' li,·h,n-., or 

, 11 \\.ilk 11" < 111. \\ ,,,,if,111 11/1/11,, 1 < ''''" 1dli1/11111 :incl :11 

1I c I I \•ti 1 ,,1,il,:1l1 \ /,'1 ''""''" ( '" lhi, 11111i,1. -,it.id .. ,l 
, I ,1 •:1, 1•, 1 ti .111, 1to•i-- I'"",, .111cl 11:11, br.1111•l1i11!.! /1'011111/1111/\, 

11 , I ,, • 1 1 , , " • 1 I 11,, I ',, · 1 , Ii u , ... , , t 1 , ll in,· h, .... in di a 1 ,1, t, r. 

I , 
I , , 1 /'/ " '"· ti, l,111\\ 1 c!l l,la,·k '.,!1•l.1linon, ('oil, 11111 

J I , 11 d 1 II -' I I ... \\ l1i1 t· I" I\\ ,1, I',\ 111111-. 111 I 1/1 /''' iff/1111 

I' I , .... ,, ,·ol,, \\ 111,h . .i,h:-. "l,1 ~1t1 n. IJ111\\ni,h or hla,·k-

I I 

I I 

, I', l)t•tl 111111 11 ,II l\11111.J , 1 ,1111 .... IJll('P..,,il,l<' Ill lt tl1(1\' 1 

I• II 

I I 

,f 1·1 o tJ 1,,r·l, l\11t th,., .tlL ,tli,r. ,ind 
'·' ... ,,1,·tfi,· cli,1i,1C't·1111, n-, "' 11 ,1, a11~ ,>thr1· 

11, 1111d .:.: ,p ,·1," 1,t hrl 11,, .11 th1 L11l.!1,. 1· 
•I\ .J1I, II 1 lt--1 llOl l tl I ii "iptt It.., lilt ,Ill l',Jc'.)::,;('cl 

pr ,n , 111 1 ,·11 .. l,ank o t ll 1:uek l,la11cl Hail-
' \-1..., 1,i11 utl 'l'h1,1 ,1,JP It iii., illl 1·1·11,l1h,. t•n 
1 _ Ii 1 , \\ 1' ,11 111r 11pr.1 , 111 1 ~ .... , 1·11..., \\, ll fu11111. 

\ b, .., Ii I t o 11 I\ l II I I'} '. 1 I 1' .., I t f .._ l ' , I) I ( 'j IJ k ', 



.. 

JI 2 

111\\a li<·h1·n-.. \\t'l'1' <1Ppn-..itecl in th<· hl•l'haria 01' ni-inn<·ll < '0111·!!.•' ,111•1 
tht• ~tat<· 1-ni,·1'1'-..it: ot' To,Ya . 

. \ <l1·fi11il1• lic·lH·ll a,,n<·iat i1111 ,111 a ,·n11tlll\l11n, 11nifnr111 h:il,itat l'\ 
that ,it 1h1• 1·,p11,111·1•" nf ~iou, !Juarlzit1· in L.•,1111 ( '(ln11t:-- Tl11· li,·h1•n, 

,tn· 1"•-Jl<'1·iall:· 1·011,pieun11-.. H!.!11111,t th,· h,11·k!!.r,11u1.l 111' hard 11·.l.Ji,h 

,ili<·iPlls 1·1wl, Th11,v p1·11,11('1" ill lull s1tllli!.!ht. 1111 ,111uo\ It snrla<'1·, \\ 1th 
t'llll\l! .. dl -..l11p1 111 all11\\ 1111 \\,lit')' ill' clusl \11 li1· -:\fn,t al11111<L1ut al'•' 
th,· hi!.! lt111; i1wJi, .. , ,·i11·l,, 111' 1111• !.!l'1•t·11i,d1 p:1 111·1., }',11111,li,1 ,11n,,,,,·,11 • 

\\·hi1·h 1·a 11 hl' Jll't I, d off in pi1T1·, \\ith a lH'J1k11it'1·. -:\latlll'< plant-. 
!war uprai.._,,t] ,1t.ill11\\ 1·11p-lil...1· r111iti11!!. di-...i ,. · ;1p111h,·1·ia. ·· ,, it11 

c·h,·--t 11ut-h1'11\\ ll iltll('I' sttl'l'a1·1 \l111·h ],,,, al11111d,1111 a1 ·1 • 1 I•' ,111.,ll,·1· 

ii!.!hl -..1·,1-l.!1·1•111 1•111H·1·., 1·in·l1-.. 111 1'1111,1 i11 1,11,i11. \\illi hn1,,11i,h hla,·k 
.Ji,1•s. l•:1!.!ltl ,p1•1·u•, id 1· 11tst1,.._, ll1·h1·11, 111,tl~,· up th,· as--.,wia1it111, <dl 
,11' 1h1111 ,111111 ;11·11H! a--. tilr11, i11'-l·pa1·ahl~- t11111,·lll'11 tn tlll' 1'11,·k, 1c·111t1\'

ahl1• t111I., "" 1·1·1111iltl1·,l ..,,.rapn1!!.,. "\l ,1-...l ;1h11n.J:111r 111 tit, .... ,. 1, 1'1 · 
!..!l'('l'lll'-li 111 _,1,]]11\\J-.lt lt' 111ud11111 111·111111, \\ith \1];tt•k ,·111t\«'X ,li-....·, Tn 
l,•-.;s ill111nd,1111•1• a1·,, tlt1· !.!lt'1•11i,lt / ,111t1111r11 r11l,i1111 ;incl /, . 1,111!'11li,, \\ill 
t•c)ll\1':'\ ,li-...1·, 111' :1ll11\\ t,1 h 111\\ll 1·nl<11'alit111, :in,1 tlin•1 l'/,(ln1l,r11/(I, 

l1li1ki11!_! lll'illl!.!l lo !_!)',tr 1·ir,·l1•--. Ill' pa11·h1·--. \\ i11t n)';tl1!..!1' 111 llJ'II\\ I ,]i .... ,·, 

Tl11• aho, 1· 11;11111-. (It "IH'1•i1·, :1111 1 !.!l'ltl'l'a .in· 11·11111 ~lii111,·k 1897 . 
fro111 \\ltnu1 ,,.,, qu1111. ··TJ11· l!,·lt1•11 llnra 111 th,· 1•xp11-..u1·,. \1• t \ ·tllJ· 

-..pi1•tt1111s h,· it-.; ;1l,11111lan1·1• an, l Ya1 i1•t:. i" an 1•x,·11'.JinL:I.,· ·ut, 11 ,tin•_ 
nnr. Thi' rn1·k in 1na11:· p la1•p,-. j..., fairl: 1·11, 1·r,·,l ,, ilh tl11•-;1 JlL'l "i,t111+ 

fnr111-... an<l th1· "Jlt·1·H•--. .i r<·. f111· t h1 llHht part. i,l1·11ti1•;1 l "it h t h,h 

\\ hi1•l1 1111·Hr 11n ,Hrl",11·1· l.!l'anit1· l11111lcl1·1·, i11 tl11 1111rtlt1·1'11 <ii n 11 rtl 
,,a...,11·1·11 p,1r1 ,,r tl11· :--;1:111• ·· 

\l:111 : li1·hl'lJ-; :t i \ 1•111tli111•d 111 1·:il1·;11·11>th 1,wk,. ,,il11•1, t,1 ~1.111i111. 
1'1111·1·-; 1,1 li,i11!.! 11·1,·,. ,t1lt,•r, 111 ,l,:111 \\1H11l. :111d ,i1lt,·1, 1,1.111,1!.!• 111 

Ii,<' 111t a , ari,•1., ,ii ,1111,t r;il1·, \\ , lt.1, ,. 11t1 n·1·,11·cl ,11· ~11 .' ,l,,1;11it 

!.!t Oll]lllt!.! cil ,p1•1·i1·, 1111 1·.il1·a11•11u, r1wl,--.. l,111 Fink ,1at1 ,1 111:11 · 1111• 

lat'!! •' 1,l!'k d, ,11 l1tl,·,, lt.1, ;1-. 111i111,,··· ,1, ~ti ,111..-1,, 111 111111l1,·,1 .... 11111 

111 \\;i l n .\ ll:1111:1k1•1 ('1111111., 111.111 ., 1·:tl,·;tr1,111, l,cl!..!1',, l111ul.J,r, .111.I 
I\'( II --.111;1]1 l1,111d ,p,•1·1111<•Jl, ;))'(• 1·11\ ,•)(•tl \\ 1th 11l;!ll!.!I 1•<1]111, ,! --.,··ti., 
,lt,·1·1, 111 ,-...:11/11ri",1 1 r11,, 11 . 

...,,1111111, 111' 1·J'l1--.t11,1• li,·11, 11, ,. 11 r,11'1,, ar1 lilt' , 1•r., ,i111Jil,• .... 1 .. 1 ,u', 

;,('I !ill ih"ll<'i;1t i,111-; Tit,·' t'lllhi--.1 cil' ln1t a ,i1t~l1· 11,1111·1· tl1i11 l.1,, I 1' <J[ 

Jd:1111,. 111'1111 111 ...,,.,,.l';tl ,1wc·i1·,-. 1·t11\\1l1·,l 111~t·lllt'I'. 1~1 11 it'\\•' Jt,·,t 1 
that" l1c•lt1•11 i,; p,11·lrll'r,l1q, 111 1·1111!.!11--. ;111.J ,th!,l. ;lltni,1111~ ,1111•i1i,· 
1·ha1·:1<·tPl'i-..1 it·, t 11:11 11,,i1 It,,,. 1111•11illl'r ,·,11il,l nt 1ai11 .il,,1 11 •. \\, I ·1,, 
lii,>1 11!.:it·,tl pr,1lil ,·111 ., , < ,11 ,·111t 1·1111q1]1,,i1.,. T hi--. i11,·1 ,,,lilil1 :111 11 111 

I :-.plai11.1 l1l1· ('• 111 111111111<1 II) ~:t11is111 Jlli t_\ 111· \ ,·1·., ,i11111l,· in ,-.tn11·I lit ; n11 
it 1·1·rl:1i ril.,· t11111, th, 11111,1 1•lt·1111•rd:11, 1·11n11111111i1:·· 

...... .. 
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, ll.\J>TEl1 \·111 

Tl1, l,i!.! -..1,1·111!.!-.. cit ti!, /lri11l1·-.-.. .\1L•;1 1 h ( I' d l'1. :.! .-, (I I t l l 

.\]];1111ak1 .- 1 1111111., ]"'111 11111 1·1111111111:ill., , i'..!'t1r1111-.. -..\ 1• .1111-. Ill 

HJ i-;inc,111 li111• -.111111 ,·;n1 1·11-.. \\'h1 11 tl1i-. \\,11, r 1 ·01111'-. truu 

-.. i II k Ii" I,·,. • ·. 1 1 • 1 .' n 1 !.! n 111 d a I' t • • 1 • , 1 • r, r. 11 1 n " I 1, 11 11 i--- ,1 I l' , 1 1 

,l 111·111!1., 1 i,1•1· Iii i1 h I u1111i11!..'. 1111111 r !.!I'll 1111, 1lw1, 11;1 _, Ii, 1, 

JU 

, 1h
.11 l ,., 

t' 

Lil int ;1I :ill. 111· 111;1\-.. 11[ !.!I'•·• 11. ~•l' 1, 1·11 1,1111 !.!I•• 11; !.!a•·· /,'It·_,, 1 I Ill • 
. r ,1111 1,, 11,. , , 1i,,, 11, "," ,11. , : u, " 1i l 11 1 1 • , , ; , l • .i, -11 , 1 :11. ..., , • h 1 !... , , • 1 -.. 

111,d1•)' !..'.l't)llllol .111.J 1111· \\.llt'I' !.!ll'-h'' ,1111 c·r:, -.tal . C. l' :11 1l jll l• I I l'l" 

Jlt',11' +O 1·. ( lllli'lll•· l1i11ta i-.. J1;11i,1• '1'11,1 11'tc 11 I 1, (ll)lllll\1111_, h,t'> 
'll'l')I ll\('l-..h,1Cl11\\1•d :111 ◄ 1 l\1-..IJ·11.\((I I,, ti ( ·11 1 1,11l11,•1d ,,.1 I 1,·1 ' ' y" 
f11rli11n1 ,,f/1, i11al, 

!,i!.! ,·,1l11rl1·-..-.. ,1111pliip11cl · ,;l11·1111p ... (, 11111111,11 ,, ,1t1d a la1 _, ,. , l'-.. 

l1LH·ki-..h !.!l"t•c 11 11111-,-... II 1111111a111l1l11 . ...t, ,11 1111 11uf, ,,,,,7 1I 111 \ll , ' , 
;111 1·c1J1fi11, ,l le, ;i -..h11rl 1li,1c1111•p 1'1'11111 1h1 p,)illt ,,t i....-..111 1Jl

0 

1 ] 1 '-j\lll 

Tli1·., 1·11111i11111• ,111\\Jl ,11·1;1111 f111' a lrn,1. ,I I(\\ lt•l. 11) ,I.., 1,111• ,,, • 

q11.11·t1•]' cit ;1 111il1. a1·1·q1 dill\.!, 111 tlw q1 1;i 111 it> ,,f 11 I l1 \\ • 11d ]'' l'i •IJ'"· 

r•:-..1111,111·1 ltl lht -.,1111. 111 1 \I I'.' l,j!..'. 1·l1 ,ll -..p1it1!.! Ill 1111 ·11 l,1-..I, II l11\\ 

11 llt' Ill' .ti] lit 1h,·-.., 111'!.!:llll'-lll" lll't'lll'. ,111d ]l1)\\l11•)'1 t [..,, JI,\\ ), ' 

11'"'-iJ,I., 1'11 1 ;111 nl' 1 li, 111 l11 ti11,l 1 h, ..,,. -.,Jati,111-..' Tli, 111,,,.., llt, •·1 I 1 • 

,l11t·1·-.. -..111111-.. i11 '""· ' . \'..!':1i11 .i1111 n1il1·-.. -.,11111h in th, 1, .tll>· lno_:, 11111o_:, 

ut \l i-..-..1111ri 1111 ..,,11111· 11111-..-., a11rl -..11;1il ;111.l 1· 111-.,1.1,·,nll 1,, '11_1·1 ti 

i1 1;i1· 1,, lilt pl:11·1• 111' i-.,-..11,• Ill tli1· '-]ll'ill!..'. 

. \11d \\l1.1t i-.. th1 1·l1.11t!..'.I i11 th<· \\":'\ti 1, ,1,-1 li111it-., 1ht I ltl:.!1 t 1 J-.. 

f1i1Jl:t "•·\ 1•11 11t 1l11· In:.: s1,1·i11!..'.-., ,,1 \Ii-..,,, 111 .111· l,w; h l,r "'' 1, 

.. li 1T 11 "'111·111:.:.. l\1·1·k111a11 ;111d 1111wli, 1944 \\ ]11 1 1 1 ,111111_ 

11 1'1!.!lll;t'L'- i11 ;i 111:.: d,·1 p l ,;i---i11 1ht \\,1l1 I' ).)', .t 1.1i11t ,·l1111d,, 1111·-.. 

1i1 11 Thi-.. -..11:.::.:1·-.,1-.. th, 111·1·'-l'lll'I' 111 1, ·1 11111-., -..;ii\-., l t j.., \\I I k111\\' 

111:11 -..111 · lt ,;tlt-.. 11:-,,,1d1 z 1• c1111l IIJ• •r· tpitat, ,,ith _r1·,;it 1,qt1oli1., 111 t·'. 

l'll'-111• 111 ;111·. i><·rh;ir,-.. flit 11:-.:1d.1111,r1 .,f ll'tJII "·"'' ,r•t, ti ]11111 

1'111 1111 •111l,1'u1il11/11111 ll)ll','- :1111! it-.. 1•111111,:111it111 :111i111al-..: 

T!w l,i!..'. "l'' i11'..!-., ,,i' l, 1\\:1 ;1l-..11 l1a, ,·. r1Jt 1•\:J111-.,1•1] n ,·k-... l:u 21 _) ...... .., 

lll'tl-.. •ii t: ,·,,, li,11/,,. 111111 1i1•11l,11·r. and .J.1rk !.!1'1'('11 1•al1·lll'-.. n1 Tl /1/ 

1111l1l11,t, 11111111 11·,·i,11111,11. th,· J;ittf't' f1·11i1i11'..! :il11111,la111l., 

TIJ., '- l >l'il1!.,! l1:1-..i1J h Stllllt li1111·-.. ll'il1!.!t'l1 \\ ith th• ·' I 11,,\\ l t1\\1 l 1 l 



THE YJ·,(,l;TAT!U); <>l' Ill\\.\ 

l !i1111d11., .i111111sii. aud tl1e l,rullk, ii' t·,po,e<1 to ,1111,h111e, shunl<l ha'.·.: 
:Ii(• hluP-llo,,·l·r1·cl rac·1•Jlln-.:l· 1·, r1,11ic11 rnu1yrillis-11,,11atica. 

,1: IH,r ( O:\[\[l XITn:~ 01' \\'(•,') L\SI) 

Till Tu,Y;111 l>nf1 1·a,1 11t 1111 :\ lankatu Loli<' i:-. 1•hal'al' t erizl'1l hy nn-
11H·t·o11, lar!.!c' 1'nt111cl<·cl !.!1·a11i1 i,· !.!la1·ial hunl<11·1''> slan1lin!.! as 111Ul·11 
;,, 1111·11• tc·('t 1.ill. a11cl al,c, 11, 1·011111111nitic•, c>I' ,<11l~c, on poorl~- <lrai111'1l 

,\\·ah·,. t·11t'1,1-tnnntc·l., \\l' haY1· nn list ul thl' <·hal'a(·trri,1i<· (•al'i<·v~ 

:--,hirn,·k \ 11011·, l!JI' Jiu1·ha11an ( 'ount ., i11<·ln1ll' flJflJ/ ri1 11111 1111rrn11irla

l11m. L 11f/1r11111 rrl11l11n1. / ,_1f.\ln1r11hia 111111rlritloru . L lr11111nlafr1, •"fnrhys 
l"tl11slr1,. ('ic11f11 11111< 11lufl/. ('a/11111111/rflsfis I rn1ru/r11.,is. Lili1n11 n1irhi
IrIuII.11<;/ .. \ .,,7111111, 111,·11r11tflr1. :-.:.1t1i.1· JHtiol11ris a11cl :1 ( 'ar1.r :-.pp. nn

iclc·11titi(d. /~'/1u1hr111 ., ,,ol11sf,-i., i, a],o In lie <'XJH'1·1l•cl. 
~ll(•lt c•c1nnn1111iti<•-., n1a~ 1·nY<·r :-.<•\ 1•ral ;11·!'(':-. an,1 an• J'1·<·qu1•1lll:· l'(' · 

111•,1t('1l. Tiu·.,· ar·•· !.!<'Jl1•1·;1l1~- pastnn·cl. ( 'at tl(.· " ·orking OYPI' thc111 
111;1k1' p;1th-, ,,·hi,·lt di,ti111·ll~- ;)c•('l 'lltna1(' thl' t11-.:',1)1'k-.: of -.;(•1l !.!,l', ,01111·

ti1111•-.; I...., i1H·h1·, hi!.!li. It j..,_ 1111 tlH·'-<' tn,,o<·ks ,onth ol' ( 1
0!.!,gun 1hat 

1 h1· ar•i, !, 1philn11, 1n1,,..,.,s • I 11lr1111111 Jli11111 /1((711.,f rI i117(1 • I ( ri1h11111 rri,7no11 

:1rn,,. 1H•i1l11·1· ,., 1·1' irnit111g .. -\11(1 lH'l\\'1•c11 th1· tn'>s<>1·k, in l 11n11 an<1 
\lt1,(·ali111• ('n11nli1•:,; thr· 1·,tl1·ipl111IH· ,-.:.,i11 1Iy111I111 J!lll11,tn 1-.; foun11 IPX· 

t i1H·l i11 J[ti-.,c·ati11<· ,. 1 >n·,l1·r fi111l, . 1 11/1110H111i11111 :11111 othr1· -..,p1·1·it•s 

,11 S1,l111111111111 :,t ,1•,·1·1·,11 ,tat ion-.., 111 Linn ('"nnt:·• 
111 tlt, l0\\,1-! ', rln1· ,l1·l1,1 1·1·!.,!lOll sc•cl!!P 1ns,c11•ks of la1·gp siZ<' 1111<1 

!.!l'c•;it ag, 111;1k1 a !.!('lll1i111 • ·•:-;711n1l>t'k For111;itin11 ·· likf• tlint rl P-.:<·l'lhl'r1 

1,., l\11111·1· 1950 i11 lit<· plai11, 111' ll1111gar~·. TlH· ,1r1•a nrr(1" further 
-.t 11d.,· . 

ltt the• 111111l11r11 ti1·1·-., !Jt' 1·111111tic•,. E 111111el 1o ( '1•rn1 t :or(lo, tlil' l 'I' 

,l l't', C II' \\ t'l'I ', -.;, \'(' I ;i l 111 •.i t ho!,!, cd !.! l'(•;tl1·r (11' l r:-.-.:1 r 1·xt1·11t. ']'])(• p 1•;11, 

,1-: 111t1c•h a, ll11·c·1· 1'1·1·1 thi1·k. 1-., n "l'il!.!l' p<·.t1. <•11tir1°l.,· \Yithoul 8pl1a11 -

11 11111. l'ht> 11111., 1·11111111on 1111,..,, i , J> n11r111111l11d11s arl1111r1(s, ,,hos1· r•oJl 
11 il>nl i,,11 111 1111 l()t;tl 111a,, i~ 1H·l!ll!.!Jlil1·. T11 rc•1· 1·11t ~-<'ars 1nost of tht>-,(' 
l>ll!,!, l,a,·1· 111•1 ll cll'i li tl<'il. a11cl i n ',ll]lJ(' ( ' ;I',('', th<· \Yhol1· lft)'('l' ()r prat 

;i-., IH•( 11 l,111·111 cl !,,· ;)(•( id1•1ital tirl',. ' l'h(• p l :1111 ('()Jlt111n11il ic•-., of thl'Sl' 

h11',!, \\c•rc 1·'1;11·Hc•l(·J'i,ti1·HIIY l>11n·a l . 1•\('ll ,tt!.,!g1,,ti11g tltl' ,\ n·ti1· lllll(ll'd. 
TIii' ll11ra cit' le>\\;\ 111·al 1,1)!,!:-, \\·as (1('',('l'ih1·cl h: l.)a111111l'I lll l !Hl:-., 

Thi, 1c •JH11·t cl1H•s 111'1 (·l1·al'ly tlisti11!.!Uhh hl't\\P<'ll hog tlorn illlc l tlt, 
'111l'a, 111' 11c•i!..dtl1()1'il1!.! :1 11•;1,. th1· i1111cw(•J1t hy-.:l.11111(• 1·-.: Tl11· ]i<st of planl-; 
i 11c·luclc,., r/11111, 1111uri,1uu1, /> flj1lll11s lt11111tlnirlrs, .Y1111111l111<0 f11ll(/'1Jsr1 . 

c·lc•. The· "l•(•c·H·, p1•1·11lin1 tn thc's< l1nrud l1c1g, an:' (1ru·r r lr1,iuc ttl'JJO. 

· ;1 pr1•, .iili11g a11rl pr1·cl111nina11t sp('(•i(·s. '· J>ar11<1-..,ir1 11701/1 u, l ,nl1rlia 
/,,,l111ii, ('ir 11f1r /111l11i(1 rr1. ]1'111111 .1 r,rl1i1 11/11(11\ . • 'olidrrr111 rirld, llii, .1[1 ny-



.. 

l ' 

l/11fl11 s I rifulirtf// , l',d, 1ifilla 1111l11s{1 i,, J.;riu11hnnn11 ,p .. ( 'rtl1t1/1(1!fl"O'di-: 

i11, I }Hf/I\(/ , 1r ,,,,, ,.;, /1111 1·ir,1i11i1 Ifill , (!ali11111 lriJi,711111, ·"ali I 1111 icln, S, 
JI' di, ill,1r1-; au,l ,\ . , ((11dir/a. 

[ 11 addiliull to 1l1r,t• ,tri1·ll,\· 11,1 1·1l1r·r11 ,pt·t·ll·" 1li1• lH'at lio!_!s lia,e 
111a11., ,JH·1·i1·~ ,, lii1·h ,11·1 lr >lllld in l >o~!.!.' pl;11 1·, a, tar -..r>nth n, 1•1 1tf ral 
Pl' ,1 ,utl11)1n l c1\\' il ...,llt•h a:-.: 

r,'11111\1 /11111 I II 1t1lil, 
/) ,., I I/ J if I /' i \ t /1 I I I I I I I I I i \ 
() 111111, ,, \( 11,il,i/i, 
T 1ff1l111 l,,tif,ili,1 
. l fi,111,r tr11·i,1li, 
/.1·1(//;1/ lfljlllff ·, I/ 

/ ,, 1 1.,111 IJ/'!f-"itl,, 
I 1!1a/11 ri ,· 111·11111/i 1111,, 11 
f II I,, 111111 t r 11, I 1 ,\ , 11111,, 1, 11 , " 

;, JJ1IJ'ft111t /111 fi11af11 
/ '/1rl/!flllif1, r 111111111111i, 

( ;/ l/1 1 I i11 1//'l(l,,fi, 

S, II JIii\ /11,·iulifi, 
,,, 111/1,!11\ 
l os 1·1n1i11i,,1 
. 11/1.,· , or,l"t,, 
S . 111 /1,i/11ris 
l'"l!l!t"1111111 ,11,111hif1i11111 
( '111f l11J l'"' 11 ,f n., 
l 'i11f!11J/I/III ,\(r/1J1il1, 
• l J1iu--; t 11b, rusa 
L y/ /1 J'// J)/ ,t/1(( /()JI 

L 11,I 1ri1/II/ 1u1! y, 1t /'Jiff 

f , 11lt1 11111, 11/l[fu 
,', 111111 ,\l(!ll'I 

l.y,111111, l1111 1/11/1 ,1 ,,, ,1 

(; 111l1,u111 11i1til,1 
. l " /, 1,i11, i11, ar,111/11 
( 11\r 11/11 t//'11//11I ti 
, , 11/, fla,.i,, l11t, n l11n1 
, 11, l,y, 1111'11,/1 i, 
..... . t I II II i; (,II II\ 
< Ii, /,,11t ylal1ra 
l ' ,Ii, ,{,,, ,-. /1111(.1 ui,tllf 
( I/ ,11 /11( ,, 11{,1 ,, jiff /'l 1111i1l, \ 
I ," I" { (( , 1 j I fi i / i ( i I r I 

f. l}ll/( 1 1 l 1/ Ill JI• I f,di11f 11/Jl 
/ ,' "i,1, ulut 1111 

f :ut /(1/t lll {al 1,11 ,1,11110 

' • ,ltuJu ut 11ttd< ", , 

·" (/l(Jll1il111 

-1 ~f, I //{IL,(, ·ti lf ltt, 



'1 JIF. \'Ll,l"l' \TIO'; Ill' }II\\.\ 

.l. 11r1 ,1,1111/111id1 s 
_\, II/J1l11!111t11~ 
JI, 7111i1u11 l/11f11111/t((l1 

I 1 I' . 

It i, ul,, i1111..., 11 , ,1 11 1111-- li...,t t lt;11 "'' 1•1·,il <li,1i1wt u,,,wint i11)1-.; n1· · 
i1n 11h Id, \\ l1i,·l1 11 " 11n111,ssilil1· 111 u111·a,·.,] at p1Ts1·ut. \Yl' J'P,H1 

··Tl1i, 111 a,·'1 i, t', ll, 1\\1•,l IH>111l\\ardl 1,., alin11,la11t !.!.!'11\\tli (Ii' l
1Ji,-uu-

1,11/1 ~ 1 ,,111111,1111\, ,\r lt'Jilt\ r,,/11l11s. F111il111 /1[/ij',ili([, l[r 11y1111/l11s iri-

/11/i,1!(( :111,l /.1.11111,1 ,1111u1fi111. ·· If thc•st' p\a11ts \\11 l'l' i111l'llltill!.!.lc•<l 

:ts 111i!.!.hl he 1111, 11·, •11. tl11· 1·"111111u11it.,· \\as i11dl'P1l 111tiqnr1
• _\ln1ost 

1•,•J'tailll ., 1l11 l.11·!..!1 l1it1l11w11l, !.!.!'<'\\ in s,•11;1rat1· ,t;111cls. ;1s th1·:· ,l,1 

I \1·1·., ,,11,•1, '1 .... , .. \11'1 \\"ltc l'C ' 1li1· l/1 llt/1111/lll.\ \\'HS Ollf' ,·nn (_tlll: !.!,ll\'S',, 

. \ll,l \\li,•r1 ,,,-11 :--:.1171 .,-, ,111,/11l11 a 11d ll11111 ,·i, 11111 1·iryi11i111111 n1111 ('al{(-

111((11111,li, i,11, 1u111.,,1 allcl thl' :1hnncl,1111 (',11, ,· /11,i", "r11u. l'l'rhap-.; 
r•1111ll!.!.l1 1,·11111.1111, 1,t' thi, \l'!.!,C'1.1111l]l 1·1•)11.llll 111 p1·0,id11 an ans\\'('l' 

Tl11· ,1111· l11•'.! I 11:1,·1· , i,111•cl l,a,1 111'1 11 1·0111pl1•1 1·l., li11rn1•cl ont ,lurill!.!. 

'I d l'\' ,1 ;i-..1 ► I • 

Tl., · li-...1 !.!.i,, 11 ;iJ,,.,.,. 1111· 1111'.!'.! .' 1•L11·1, 111 !..!t'111•1·al app lit•s 1n 1·1·rtai11 

1 11il!'c•s \\1 ll l-1111\\ 11 to tli1· \\ rit1•r i11 ;1Ius<·atilll', Po\\·1•<-;]11\·k ill\<1 Tan1.1 

I '1111111 i, ..... a, \\ ,·II ;i, in , ;i,11 •1 ·11 P c·1111--:,·1'·ania . In :111 of tlH•s1• thr 

1,l1.,si1•'.!lllt111: j..., the· ,;11111 • ;1 c!_l'tlllll•I <·11\'l'I' 111 ...,,.,1'.!t', \\'i1h th0 fol'l,, 
J'l,in !..! i11 j....,tlat, ,l <·l11111]'s. 

J'r:-...:-.: 
'I'll!' c1,s1w1;11 l•tlh .i11...,1 ,l, •-..1·1·ilw1I IH'l'lll' (l\l ' l' lll<"t 11[ th(' ~1at1· on 

'-!( 11111• ,l111H .... \\ l11 I'(' \\:111 •1· '-,( '(']" 11ll1 1·11111i11non-...l~-. -\. \('!'~ 1liff1'1'l'l1t 

1·1111cl11i1111 ,11...,11,s in n11rtlt1•n1 l ,1\\·a \\l11 •1·( ..;11n11!.!.l~· 1·al1·a1·pon-.; \Yahr 

",,,,..; t,111 :111<] :111 .11·<·11111nlati,111 , it· 111·at <11111 t11t'a ln1il<l..; np nu alkaline 
1;1isc d bn!.!. c, 1· !, 11 .\ ,111,dl :11111 diil!.!.T,lllllll,ili1· t'l•ll ll ll !ht· ,onth shul'P 

,,i :-;11'1 I ).;ikt Ill l>wk111s111L ( '1111111., li;1, 111·1·11 h1·1C·1lr <11•s1·rilH·11 hr 
\ 11• l, ·1·-..1111 1!143, 

T i,· i,nn,·1·i.il 1,,111 ,ti tli,· ---;il,1·1· Lak(' 1'1·11 -...1al'1, trn111 a 1·11nn<1e,l 

111111 .i111till" 11111 )l(tl'lll\\:ll'cl t'J'(llll tl11· 11 11cl or ii I td!.!.1' ,it' !.!.ht<·ial drif1. 
F ig. 13 '1'111 • k11oll 1· .. 11-..ist-.. 111 ,1 •<h.!.< '- J11 nl a11d c·nl1·:ir1•on:-,; tufa to 

,1, pt I r,t' l .-) r .. , 1 \\ .111 l' \\' t•] ]..., ll]' Ill ii s1,ri11g: Jl<•al' tlH' northern 
1,l'...!1 ,1( 1li,· k11,,ll .111cl ....i •t•ps n\\·n~· (1\1'1' 1111 ,111·fnr·1· :lllll•ll!.!'l 1l1'nse 

''-!t \; 1 i1111. Tl 1t 11 Ill}" 1,1111 l'l' nl' tl1t' Sjll'lll!.! is \'l'l'~- eon-...1ant at f-..FJ 
r, tt .-i ( ' Tli,· \\a•, 1 ,..., ...,1 r1,11'.!l ., .1lkr1lint> ;incl ,·a1·1·i1•s 11, :i.:i parts 

)( 1· 111illi11•1 ttl s,1lu11•-..;, lll11,1l~ ( 'c1S( ),. ( 'a ( '() [111(1 ,:\l gS( ), ( ( 'ar1t•l' 

1£139 . ' 1'1 1, ,u11'111111di11!.!. 1111'.1 j ..., '--•', I ';i t 'n . 

T he '''I' of tit,· k11Cdl lll'ill'S .i ,·c,1111111111ity 11l ,1•11!.!1''-· ( 'alcn1111r1rosfic; 

111 I/' 11\/1, / ,' IJ11f/u,·i11111 j1,f1d11,11111. f,'_ l/111111711/11111 . J / 1l11li1l1H a1ifll1H-

11d, . ...,, '11!"'''' ri.l,I, llii ;111,1 1 ·i,,/11 11, 1il1101171 itlllf. Tl1t· n1t1t ot' roo1s 
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TT!l·: , J,"1;1:TATfc1:s; Cl]' JO\\.\ I I 1 

-111111( 11 .... 11111·, \\ 1·i'..d11 11111 t n·111l1ll', \\'h<'Ll .'", ill ,itllll]I 011 it. T1nv11r11 

tl11· \\1 ,1 Jlll"I" 11I \\;111·1 i111c'JT11p1 tltl' ,oil ..... utTon11dl·1l \\·ith thl' 1nuss 

/'((1111111/111111 ,/,//11/,1111 .. \t the· lit·11\\· 111 th,· ,lup<· tlus k1 t1·t·-hi!.dl \T!!C-

1;1l1111 ,11,ltl1·11ly ,l1q1, ,111,l 1111• p1ttil, 1d ,l1,11 1.i\\ \\ah·r Ol'<'llP.' 1nor" 
"l 1.1 1·l • 1.111 t 111 :.! i1wlt I i!.!li ,,, :1 rd t 11,1\ "''Jlal'al 1·, I IH·rn Th<• ,\Yanl 
-, t 11 .... I I 111• 1•11 · ,.,1_, tllt' 111li:t'..!t' 111' l il,1111, "'1.'i/Jll/1( (1/f>lllru ((/ In tliu 
1111111, t ·t,,1n1 t rtl(fu/"I, al11,1111d, ;11 1'1 fl'uit .... <·11ptottsl~ l t h a11 ;1111 111,tl 

• > l - I I l l11t1!.! I_, itt!.! tlat i11 

1 l1t111-.,;111,\, in ,·ai-1_,. 

, ]1•11"'' ~1·t•1·11 lin1wl1t·,. Thi· ,pol'(•..., 

-l 11111·. -.,\to\\ in!..' a l l tl1<' ,t:1g·<·, pi<·-

\I 1c·l "' tit,, l11t1t,1111, 11[ tlw p1111I ........ ,,!tit<· ,,·ith lihth 111' -.,ull'ur 
lia,·t• 1 a. !1•1•,1111'..! ,111 11 ~ 1'1·11111 th<· d1•1 ·a_,·i11!.!_ \1•!.!_1•t;1tion lw111•at l1 \ n-
1i1l11·1, r't,c·I 111 1111• I I ,:-- j..., \11 lil;1<·k1·11 tlt1 111ucl Ii., 1·1t11\'PJ'lin!.! t he· aln1n1l-

.1111 11 -.,,ti t, 1,1 .... 11'lid1• Th,· ,,·,1t1•1· 111' 1111· pni1l, 11111.'· 1·,•a1·lt a 11•1111H·r 

. 1 1 111 , , ,· • : 1 ."i ( • , , n : , , u 1 , 11 1 11. r , 1. 1 , - • a 1 1 cl , 1 p 11 n r ..., . o :i. 
l1 ..,,,,]..., l,1'1,,,,,11 tl11• 1•111tl, '/'11r1/111lii11 11111rif111111 hlt,11111" in .J1 1n1• 

.n1il .I th ·'111r1111f/1, ~ , , , 11111/ ·111111·s in .Jnl., f 11 4\ll'..!lhl { fr11·1/luri,1 

1·,if,1,, , ,,1J11 1 1 t1111..., ltl,111111, in tl11· p,1111'-l ~\ 1111 th1 · .... ocl, cll'l' cl t•(·nrat<'•l 
Ill .\n..:u,t .111.f -.....1•pt,·1 1tlw1· ,,·i1!t tlt<' il.ii 1J1\ hl111• l,olufi,, l.-,il111ii of 

,,!i11· ,r,,1111 II \I J1,l1•· ·· l',·l'lt.t ]IS th,· ltlt1, I \\·(•]1·011 1t• o,,;{]';J)l'..!l'l" 1!\' all 
...., 1 1 11\< h lJ11111k l11]H 11:1 l /,uli, li11 1,,1!111ii '-,\rall'..!<'I' it is. for. like 
t 1, 11' , J',. 11 j..., ,l 11111·1 Ji, I'll pl:1111 l>:1r1·]y 1·11111111!,! ,\·1thit1 our· l<>l'l't1nr:\". 

11 1-.. · 1'1'\ 111111 :111,I !.!l':1<"1·t'1il little' pl, nt \\ itl1 ...,111all d1•li1·;1t<' rl11"1·r .... 

111 .t !..l I lil11,· ,•111111'. l1111·11t• n11 I hr1•;1<llik1• JH·ili1·1·ls. · · 1'hP ::!-i111·h s110,,-
,, 111, l,1\\ t 1-.. 1tl /'((1'11//\\)// ,,l,111111 d11I till' 1'11t'l'!.! 1'tllfllil 1 1<'1'1' ;11111 thl'l'l' 

1l1,· ,1 1 ,. (1·11111,,] !.!t'11tia11 , r;, 1,fi,11111 ,,,.o,, /'({ atl1] ..., ,1u11tl11·r 1i11t of 

,1111 Tl,i .... ...,]111\\\ ,,wi1·I.' c·,111 l'..., 1h<· c•1tli1·,• "·1•-.,t :11t<l 11or1h si1l<•<.; of 
tli, 1,.1 .. ,, tit, 1:1ll-h1·1·l1 -..1111. a11,I ,,11 d(t\\11 :111111 IIHl ,anl-., alort!.! 
1111 t', l11 11,,. 1h,· .... 111]..., ]w1·,1111i11!.! '..!1",1d11;tll_, t Ii< di .... p1·r...,c• plta-;1• a11<l 
l t \~ t, \ :11·1•,1, 1'11,it1!.! 111 l1t•t••tlllt tl11• .i1 .... }ll'l''-,i1111 lll('ditllll. 

T ,. · r!.!111 111 1l11 .\1·11...,1 1•· , .. ddc••l a1·1•;1 i, :1 li,1rd 1· 1•11-;1 111' tnr'il 
', .. 1 t , ,ll'k< d ,, i1 '1 11•.11 ...... ,ii i1111111111 1"tl,l1• ! ',1t1111,,i,1, -,, l1i1·lt 1,111111n 

• II I ..,,, 

I ,,, , ,, //1 II,, 1 ,,,,,,,1,,t,1, J>,·1 /!11/1/lr l,1,l,/\ 11il1111r 1/\ ;incl ( ',111/JJ1({i1011 

d,/,,1 ,,,. 11111 .If,,, ,111:tll .... 1,i, ..... ll[ r, ,,,,,,,111,/,l(/I{\ /'t/'IJ'/1/1\ .111d 

,1, ,,, (, 

\, ,, .1 l1t•l1• 1,tll•, ,111 1h, 1•.1...,. lill11l \\ i1l1 .... h11uJ,1 .. 1· hiµl1 ,\1,arli11", 

1,I l/1!11111('111, ,Ill ll1'1li1,;i1_1· \\l'l-l:11111 t'llllllll\lltil, 1h1 f111 ( I I 

( / / . 
/ f 

II :llll \\ itli ( //((/'If p1111]-.. .111d -.,11,l .... 

/, r r li,r. !'111·11,/\,1,1 ,111.f !.!' 11ti.111. a11,l 

/ Hr 1/ 1 :111.J ( 0111Jll/fi11111 

d I] 

11t' lt'/11111, l,11,11nr,1, Tri,, 
1·i111 .... ,,1 T>n ,,1111,,, l11d11,, 



1111t, ,. 1,, ·de , ,l 11) lan,1\\t1 cl v ·,h a 1·!11111)1 nf 1'111,/,,1 llllifr1l1a . d a 
,t. 11, I 111 , ,.,,,,, 1·1,li,/11., ....., ,q,tn'.! ,111,,1 111,1·th,,a1.l to th .. lio1tl" · 
,1I tl11 t.dl I eJ'li.._ tht'll 1, ,, ,c·iJ11• I ii" 111 ,, /'JIit, 11/1(1/'111111 1, T!J 

• 
(!t•llt I t ;1,t, )'ll ,]lljtl 1, ti,. 1101111 t1I ( •f/J/',JII I i11111 t ,11,,Jii/111,1• \\ hi1·h 
hl111,1 ..... in t d I l., .r lilt 111 l111 t I lw 111 It I pl:11ll, ; l't a 11111I lii:.d . I., t 
11 1-.. I idd, 11 iu ;1 \\:1i-;t )1i!.!h , ·111111111111 \\11-lan.J ,·on11111111it~ .,j ,, 1._, , . 
.._,.j 1·1 1. '.!O d 111 t1t !-... ,111 Ile ,, , }'-.;, 1-..' ,1,,11/1, 1 ia an, l /', rli, tl,11 ·, lu11, 1 1 lat,. 

~\ J.1, ._, t', 1 uo11 It\\ 1 .... , nf E-..1 11 r, Jill E1111n, 1 ( ·\lu11t, h,1-; 

d,·,1·1 iii, ,l I" \\'ol.l,·n 1!:126 I lc•rt all ritd11l1 "· a ,nil, ,, "' ) 1 

1 ,tli,111, ,·11, • l''- 11 t li111 iz11111:1l J.1·11\\ ,t ,l hill. 11,il,·11'.! L ,ct r 11_, 

:-.I,., 11 1, .i-.. ,r, 11 I 1·1,111 t It 11,, 1· liank l11 ]11\\. 'l'\\11 ,Jw,•ll ', ,I 'l ·,,l, Ii, 
21'11\\ 11 ( It /J I /llf/lllr /01/11, /"1 I 11/t•c }I, ]-.. ]ti':.!:..,'.I I :ti ti 111[.J, I' \i )11 
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,,t'J,•11 11,,t,·,l that t1·1•1·, " ·di ,ln \\t•ll for a f1•,y y1'ar,. hnt perish before 
r,•,11·h111!l !'1111.,· 111atur,· ,1z1•. Tl11· 100\, 11 111~· h1• ahh· to gatlH'l' t"nough 
,,at, 1· !,i J a -..111;111 1·1·,,,y1 1. lint th,·n· _ju,t i, not 1•11ou!.{h a,·ailahle for 
a l.11 ':.!•· 11111 .. \1 1'1 1h,111~li th,· tr<·1· 111a., s1'1•111 to !'all n pn•.,· to insect~ 
.111<1 tli,, t1,1 ·. t ]11, pn·1li,p11,i 11'-! 1·.in:--1· 111a~· Ji, .. ina111•qnntl' ..::upply nf 

";Ht I 1 i, ,, ,•ll k1111\\ 11 t l1,t1 1 hl' l111·1·h l,n1·k lior1•1· i-; on]~ ,1c-.;trurtiv" 
111 , d1 _, ,._, ,·11·: "' 1•11 1111·11 i11.iu1·~· 1·;111 h1• a,·Prlecl h~· nlin1111nnt -n·at1'l'· 

l!J'..! T ,, ,l,·allt 111 !ll11\1•, ;111 ,I ,ri11,ll11·paks 1lo1•..; not n1·1·essarily inc1i
c·at, ,1 ,·l1;it 1!..!• 111· ,·li111at1•. ThPr1· n1 1\'1·r \\·a-... rnolH!.h \Ya1rr in -;rn1inrid 
,·1 111; 1,, 111 ,1111]1,,1·1 1111' 1·1·11\\·ti-... of f111J~- !.!l'll\\'ll tl'i>f'",. 
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(J,1,r,11-; 
' 

·> \\'111cll,r,·.ik" l•:,1•1., ,,·1·111·:in•d-t'111· 1·.1n11.._1, ,111 in 111 ,,a h.i-... ·1 

\\·i11tll1n ,11' 111' lr11·, 1111 1 Ii, \\1 1..,f ;1111! n1ll·ti1 Tl11 ..,}wlt1·1'1ll!! 1 r't,·,·1 ,it 
,u,·h ;i pl;111ti11':..! i.... ,li-;11111•11, 1·1·lt t11r ::fl11 t't. t11 l1·1•\\c1l'•l. l '-'ll, I.\· 
1111" pr·11t,·<·1 i1111 j-., "'ll!.!ltt 11111.,· 1'111" 1h,1·lli11!.!'-' an,I ... 1;,l,l1 .... - 1,,1 J11 1>pl0 
;i11rl Ii, 1•-.,l111'k, .J lld!.!t' \\'li11 ill!.! 11I \l11111111;i I '1111111., 1874, 1881 lll'':..! 1 ,1 
th,· pl.illtlll!.! 111° a \\lllclln1•;1k ;i1·un 11,I I \t I_\" qtt.ir1• I' ,1·1·1in11. l•• 111rn 

;1,id<· 1 li,· <·1il1l ,, i11rl.., 111' "int,·r nncl 1·,111·]1 a, 11111,·!1 ,ttt•" a, ]""'"ii,!,. 
;11111 •111i1,, :i-., 11111,·!1 t11 l11·1'ak 1'11· 111n,1·r 11t' h11t. ,11.\ ...,,,nth nn,l -...• 1111]1 

\\1•-:1 ,, i11,ls i11 -:111111111·r. l i,· \\·a-. -.,11<T1·-.,-...t'1tl 111 "t:1rti11':..! 111il1·" 111 \\:ltllHt 

11'1·<·, 1111 tilt' IH1\\11111la11,J-., '-.1111tlt ul :--.i,111, l'it., It i, 1111\\ h1·li1\l'1l 

1 hat 1 h1• land u-.,1•cl ll\ -.,n,·li pla111 i11!.!-., j-. 111nr1• , :1 l11altl 1• i'nr ,·111J 1" 1 l .in 

t',11· "i 11tllir<·.ik-.,_ 

111 Ito J1;11"1 nt' 111<· ~L111• 1s 1h1· 1·li111;t11· trn, i1wl1•111l 111 1'111 Iii, !.!I J\\tl• 

111· a p1·up<·1·l:· ..,.,.]1·1·t1·d ,, i111l11rl'ak. l-',,r !.! 1·1·nt1 -.\ -.1·1'\ i1·1· 1t ,h,ntl,l 
1·1111-.,i-.,t pa1'1l., 111" \\'holl_,- ul' 1•\1•1•11n•, 11 <·ctlllfl'l"'- Th,· h,,...,1 !.!1·1 1\\lh ,dl 

,1, 1 r I li1 ~1at1· i..., 111,111<· h,, :\,JJ·\\·a, '-'Jl!"ll1·1·. :\ , ,t 111 ,1 i, l,J11,· -.p1111·1. 

:111.J IJ t•,1 1ht· ,,11111 ,p1·111·1. t·itht•l" 1·anadia11 fl] llla,·k I I ill-... Tl!, h.1rdr 

11at i,·1• 1"1·d 1·1·.Jn 1· 1·a11111,t 1 ... 11 ..... ·d l,,•,·;111...,t· it ,.._ i111, 1'1111·,lint, l 11-...l 1f 
tli, ru,t 111' app],. tr1·1·..., Tl1t· \\ 1·,tltlt_\ ;1J1plc· 1, 1,1w,·i,tll., ,th1·t•j>IJhl • 

111 l"lhl a11tl 111a., Ill' kill<·d ll\ t '11· ,li-...1•;i,1· Till' 111 ,.,., 11111 1·;111 ,1111 ,1 11 

;t-... lllllt·h ;1-... 1 \\·11 111il1•,. 

f n 1111· 1·;1rli1 l' da,, r•ill1 1 , \\t'I'(' l'rt•111t1Jlll_, 11,1,l: ,,l11t, 11i11, . ...,,.,,,,,It 
1>1111·. il1tsl1·i:i11 11i1H•. _\I] 11r 1l11·-:1• 11·11,l 111 ln-...1 1hrir ]11\\t'I l,1,1J11•lt·,. 
Th,,. 111u-.t Ii,· '-lll'Jll1·1111·11t,·,l II\ -.,11111 thin!! 1]1;1t ,,·ill ,ta:· ,·11"'' •q 

till' ':..!l'1<1111tl. I t i, k1111,,11 1li,1 t 111,111,· h1•rl'clit:11·,· ':..!1"11\\tl. !111·111-... •11 ·1·n • 

i11 l·:111·op1· i11 1111th ,,I' th<' 1"111Pi':..!II '-!><'1·i,, fl i" 11•li1·\1·,l th.rt ti r t•,11'1 \' 

1·1 1l11·1 ·l11)', nt' -.1•1·11, 1111,k t 11,·111 frn111 1 lic• 1111....,f ,11·1·1·-...-.ilil, 11':1,·1,. 1] ,II 

t'1"11 111 ln\\ ·!..! 1'11\\ ill!.!. 1·1"111,k1·,l ;111d l,n1111·l1i11!.! 1., p,·-. \\'I at \\ itl -.11,· \ 

h1·1·,·d11., :111,l tl1<· 1all11 r· 11111',I\ 111•;1ltl, 1·li111:tl1• 1,1 !11\\a 1 l11 ..... 1111, r;nt. Y 
,1!11\\ 1li1• Ji11,·, r1·1·1 IHil1·-... I It.it lilitk< 1h1•J1t t'a,111it1• 1 i111lwr tt,•f, 11 

·11l1 i,·,t11•,l 1·111111111·1·,·i:tl f11r1•s\, ut" 11111,l,·1·11 E1tr11J11 

Th 1 · I • 1 \\ " ..._, 1 , 11 1 · ( 'c ,I I 1 11 , I • a 1 11 I , I 11 • l ] a 1 1, 1 , , r; 1 11 1 41-t" 1 ... , ·" 11111 1 111 l -. 1 t 

l,·:ht 111 1·1•, 111\\-...111'1•,1•1':..!)l'l)I', 1°111 :t \\IJ1tll11•1;1k. ti,, 111\\-... J'-. It ·IJ• + 

1111· 11·1·,-... I" t't .• q,;irt 111 1]11• ,.,,,,,. ,,itli ··al11•1"11.1t1• ,p:1,·in!.! 11 

q1111w1111x It j..., '-ll':..!~<',11·,l to 11:i,1· pi111•, in tli, 111i,l,ll,· 10·, 11.J 



• 

-

I 1 'I 

"f>l'\ll'I''- ull ,.,1,·h -.,icl,·. 111 • \\'ith ])n11glil'- tn•1· ttll llu1'1h a11d \\1 •-.,\ .• \ 

\P11q1111•c1r.\ h, ·11 of d1'1·id11nn, tn·1·-.. Jllil: lw plall11·d ad,1al·«·111 lo 1~11' 
. 

I ' \ t•l'!,!l't I ' ll'-, \\'Ith 1·11\\-.; 

l't'l'(llll llll ' llf l( d ii ]'I '. 

a111l In·,·, ,ix fl'l'I ;ipart. Th,· P\'1·1·:,.,.1T1·11 ,111·1·1Ps 

l·:\1 ·11 n 11at't',1\\ 

111•1·,1 u..;1• ,,t' ,!ind, ·. 

/' 1,111, 
l'i 11 u , 

. 
/'I ,111<1\(1 

l'i11 11 , uo,111, ,."''' 
l 'i 1111 s ,1tll'1slri, 
f I 111, !11111/, si,11111 

I /, 11.io ,,, 1 id, 1t f ali., 
.f lllti/11 r11, I IJ"l{llli111t// 

/ i, I (( 1/l//llt II 
/ 111 ·1" !/11111, ,1 all,, J'lio 1111 

l'i, 1 n 1 .n, lsrt 
/'1111/ /111//f/11/S 

!'.\I 1ulufs11!/ll !11.t'ifulil/ 
11n,, /111/"11,11 n 

.11,i, s , u11111/ur 

\\ 111dlir1·:ik 11i:1k1•-.; Iii" i111po,,il1lt- 1'01· 11ra11·1t· 

Tl1P1'1• i, 111•i1 l11·r upp11rt 1111it: 1101· a ,Hi1alil, 
. 

J ti 1(• J'(I -

1·\i111at1• tot' tllf • ,p;i1·"'· !.! J·11u111l -,·1·!.!<'lation ol th «· 1·1111ifer11n, J'or1·,t. 
1'1 11• ,11r1·c1,·1 · 1111d<'r 111" lo\\·-bran1·h1·d ln·1·-.. j..; a liar1' 111a1 cd: 111•t'd] ,·s. 

l11 tli<· ,l1•1·i,lu, )11, "i11,liin·ak 1I H· !.!l'ou11,I i-.. tak111 11\t't' h., \\l' l'1l,. The 
l1111·d,wk like·" t ]11 • ,,·iudl,1·,•ak and is hard tu 1·11111 rul. ( '01·klt·liur J11ny 

!.!1•r i11 ,tl1J11~• 111P 111nr!!,ill ..... ~111111• \\t·<·d., gra-..-...t•s and a .... p;1nisla ll!'('(1le 
;1n· 111 111• ,•,p1·1·11·d .. \ 11 1111 111nll d1•\' Pltlps. ,111d tht· n1 11...,, L1.,l,111 f/1'0-

, ii, .", 11, 111ay ..,,.ttlt· 1111 11H' t1 ·uuks. B1 ·1.d1111i11:,_!, ut' ii sltruh h111·d1•r ar' 
i11.Ji,·,1t, ·d 11., 1111 · appt•aJ'i!ll("(' or l,Ja,·k 1·a~•q1lwr1·.,· ;11111 1·l1h·1·h1•1·1·.) . in-

1 J 11d 1H•1•d l1:• liirrl, K11t th1•sl' dP, t·lop111<'llls :in· l11•-.;t 1·a1Ti1•d u111 iii 
'.!I'll \' (''- ;111d 1i111l1r>r 1·l.11n1s, \11 ,,lii1·l1 ''" llO\\' l11 1·11. 

::. \ \',,ndl()1-.;, Thi· tH'"d ,ii lu 1111wr t'nr all plll'JH1..,1•..., ,Ya, n st•1·1ou., 

111alt , I' IJ)) thll ]>l'ilil·i«·. 'Th,, s111all1•J' !!.l'(J\' ('S, as at rr1i ,, l,i,:;11d in I'11ea 
tu 1111 n-., ( ' 011111 _,. ", n· qn it·kl:, l'l<·an·,l. I 1 "a:-- "l,,•i,,11.., t h ;1 I ,;1\\ logs 
, ... ,11<1 11111 111 • 1,n11l11,·<'d 111 :--i!!.n ifi,·:itll q Lw11tit.,. hut 1',H·h i'c11·111 1•1· 111i!.!hl 

IJ1 ,1 l1l't 'l ii111· li.1r, ,1 ,l 11 op ol' l'c•111·t• 1,osls ;1 11«1 J'n1•l. 1"\al'ill'd \\"lle 

.111il \\lllld1•11 p11,t, lltad,· p11s,ild1• thl' r«• 111·ill!!. or 1 hi: jll'Ull'lt•. 'l'h•· 
1"""1 -a11cl . r;1il 111· ·,,,11·111·· l1·111•f'..., 1,1' tit , \\oodl:ind ·11·P;i, \\t'1·1· 111 1po<;

-.,jl,I, i11 1110,1 111 l 11\\,1. 

\11 ,•11111111 \\i('- 1•;i1·I.,· gi,t• Jl Ill t.lt<' pla1ilit1!!. ur \]'('('', as ii f•]'ll]> . In 
J-...1,'-. · • .\11 .\1·1 l11 l•:Jw1111 l'ilg t• I hi' I >Jn111 ill!!. ;i 11d (: t·O\\ illg ot' TiJ11lH•J', 

l•ru i1 T1·1•(·,. ~1,a 1,· Tri"" ;111 d 1 lc·d!!.1'" .. """ p ;1s-..ed h.\ tlt1· ~1,di· lt•!.!i:-. 

J. t1 11 1·1•. TJ,i-., ".i, 1'1 pl,w,·d 11., a ,1 ,·011d .\«·t in I M1:2 \\'hi c·li. lh .. 11 11•1·1·11 
111 th, ( 111le 11r 1--,:1, }ll •)VJ dt••I · ·tl1at for \'\ l'I',\ ;11·1·1· 11 1' i\11·1•-.,1 t1·c•('~ 
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pl; n1, ,1 11,l ,·ultn:1t, d f,,, 11111!11 r· "1th111 tli, ,1:itt. tl1, tn , ..... th, rt:011 

1101 1,, Ill!.! 111111·, 1h:1n I.! 1,, 1 ;q .1rt .111,I k11,t 111 ,1 lt,·,11h.\ ,. ,11.J11i(l1. 

till ...,11,1 oi' :--11111.1111 -..I; I!,, , :,.;.,•11qd1 ,l 11,,111 ta,ati,,11 up 111 ht• i\\ llt l · .... 
:1-..,l' ........ , , 11 , i',lJ ·, 11 \, ,11-. .1 tt, 1· , ,1,•l ;11 r, 1, --.o I ,l,11 t, d. · I 'ol' I ru1• 

11,,-. 111 ,1,, 1· .;.: t, ,1pa11 ,111 , ·,,, q•t 1,,11 ,,I ---~,H 1111 I, 1 ,It It " .... 

;ill11\\• l l'I t l1 ,a,,l 111 -.1q111 \ i-.o11 ... , ,,ul,1 1 ,, 111pt 1 r,,, ,·,,n1 '.\ 1.1:x, -

11011 , ... 1,·l a, ,,1(1111111 101 1,c•l a11, "I t',11,-.1 11,1-. -.-. l.11 t 

, , '))'- .,), 1: .. i, l',, 1011 . 

TI , . \ c ·' \, , 1-.; I 1 1 , Ill,· 1 t I., a 111, 11, 11 d. bu I t Ii t , 1 h t ,, ... 11 ti,• ,Ip I lt',I l< 11 

1 I, \\(II 111111t•td ..... I I. l !.! I ;i II' t I ( I 
('ocl,• ,1· 1-...11, 

,rl I I '\11 I pl )O!h f.,1 

I 11 \!11111 ; Ii \11 

Ill t I 11111 d11l l.1 I ,Ill 

1 1'1 I I ll 

I I t ti 1, I 1 , 1 ,l ti. t t. \.,l l 
,, .... , 1·1,111 

\\ 11 1!11 ,, 1111l111·1 1,111, 1.111, .:.ro\, ... 1ar·..!1 1 t ;111 \1 111!111,, k-... ,,. 1 

II\, ... 1 II ....... ll ) ,HI pl,1111 , i 
• 1 1 '_I I\\ I I ,·a 1·, .111d 11, !.!l11•! I' , , 1,1\ c 

'"· 11• ,•,1111111111 ti c, \\ hi,·h 
1'\1 I" , c). \\ It, ll lll.lilll't• 

cl, ... , 1·1 t l1l1t1·l I 1111 I .... , I• I 

l11\\1 t· 1,1·a1wli,·, ,111,I lu ,·111111 1111111. It,.' 
d Ji llt'!,!I ,\-.-. Ill• ;i, l111\ ,1-.-.iwi,11 i1111 1·11\, I, 

c•11J1q 11 i-.l lt•ll ,,) -.11,· I 1•11Jlll11llllll It-. j, lltli 

, l l't 

l I 

11l1 

!,!tlll'11 

/,.!ltlll 

I I , • ., I' l 
,1 

.I l 

II ll'-1 

I i ·' 

• \ I 11--.t f I Jl t 

p,1-.1111 

I I 

, I. d I 

ti 111-.t1 

-..;!J11,1," 1910 t,•11, ,,1 ( 1l11111·1,hi11 1 • !.!I,,, I ti -..,1 t )ll,ijll1·, \l11 1, 111, 

I '" I II i I !... I () II 11 I I "l I l ...... " I p I. I 11 l I ,l I ..... ":1 'I ll cl .. I • 'I 11 \ • t l l I . "I I ·' Cl t I 
I 'I' l 1 , I I . l 11 t ·, II I, I , • I 't Ip I I I, 1 fl 1 , 11 1 l'I • I I t1 I It I' I!... 11 IL 1 -.. • \ , l , I II l,' l -. II 

1 Ii, •1w1 ·1· 111 I !t l 11 \ 111,111!.!,l I h,·111 11.1, I ,., 1111, up "'I" 1111.1111, ,11,l., 1 ", nt:, -
Ii\,,.,,,,., ,it 111111,ll,11! J•l.1111-.. ·•,,,1 tlr- 11,a1,-.1 1,11111.il !.!11111 , 

"'I'\ i I, 111111-. :1\\ :I\ \11 1111, jll',lll'it• "'I" l j,,-. \\ ,I-... f11lll" ill 1 ( !,!l'tl\t • 

\ t, 11 ,1 1 •11 "1 "', 11 ll11·ku1-.1111 1 '1111111.,. h,11111,l,·,l ,111 th, \\ 1 ,1 h., 
\ll"ill 1,1a111,. 11,-. 1il,111'11I .rl1t,11t 1...._!I,, :---111111 ,11 tl1, 111,, h.i,, 111;1 

111, d ,111,I I ill, 11 ol11,,11 '1''1t -.11l1,,1d111at,· 11 '.!1 t.111111 .... tllat nt' ti 
11; 1111:il \\111,dl.11,d .111111!.'. \I; ·ltl1• L;1"1• a I .ti 
!!l"••ll ,, .. uld ,, p;11 a cl, 1.1il, ,I -.;tu,1., 

Tl l'i 

\ ~II,,.,., •~ltt\1' (JI Ill llll'• 

,·11.11·,,l 

1·,1111 [, r-. le l c·h. ,r1111,·,·. !•Ill• lit, 1· 
, I' I ;i, 
I·' I 11 I 

I, 

111 1:1 

r, \I :' ,•a1·, dl_!II 11 , ..... 1101 lu I 11 -.t II• Ii, 1 
'1 , 1,, .... ,,i' p 11, .... 11 1 1 \ 111 11;1 t '11l,,ni, ... 

.... 1 ,, l, Ii,,., 111 1da111111~ ",,,1 , ,1 T;11 1;1 

l,JJ cl, \c l11p111111 111' , •11,•t:111,111 n11.J 

\\tllJl,i 
,li.,uld 

. 
..... " 

I II d., I\ p,1,1 d 
l11 ,t 1d1,, ,1111 

1:, t tl\1\11 '\. ill, 111' 1111:1,\t I 111, l'I \'\. J-.. 

'l'l1, I I I "t11l11tr-. !.!:11'1 1,·111 11I 111·,1i1 It' \1 :.'.' fc1ti1111 1li,1t 11111'l 1· ,tfl1cc -.1 \l'I 

, 1!.!1111, ol l1111n Ir· ... l11, 11 :il,1111,1 t11t:ilh 11hli1,·r:it,·d, nnii i11 it, 111 u· 

11:1, ,. 11111• ,111 c 1111.ilh 11 ,1!.!11ili,•1•111 a11,I ,1I11.11i11!.! \,1,1111 -.., 111' i-.,o, i,1lll 1ll, 

"' 1 il111,it,·,I 1il,1 111-. ,·,,n 11111, ,I 11111H' , 11111 111,ll'• p111·i-.. I.\ h> II,. h, n,l 
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uf ' i111. I-:\ l'll 11101·1' pl1•n-,i11!.! t11 t lu• ,·~·e than t·111ll1•s:-s s\ rl'1c·h1•-.; of 
1111\\1·1, ;i111l '.!1·,1-,, ;1r1• 1li1· i1wr1·dihlv 1•\:J1an,t·, of '.!l'nin <'r11ps illH.l 

11,\,1111·, ,. lnid 1,111 It_\ rh1· 1·11111p:1,.., i11 :-.qu:11·,,-,_ Th,· ;1irplnnL' Yi1·"· at 

tit, ~, ,t uf .Inly 1,r1 ·,1•11t-..; a s11u]-...,tir1 in'.! pan111a,11a 111· ln11 ,i;111 1-1'1'111·1 

nnd , ,. i, \ t'lill'IJI. \ t l1P1•k1•rl111arcl or striki11!.!_ 1·1d11rs li1·-... l11•ln\\: !!,Olcl1•n 

.\•I"' ,qua11•, 11I tll'•'Jtttl 11at,: <larl, v111Prald l,]111·ks 111' !.!l'11\,ini~: 

••Iii "' ~·1·1 Ill 1;1,,1•1: liJ' .. \\ll-!..!l't•P]l lta.,ti,·ltl, d<1t1l•d \\ith ,ta,·k-..; or 
I ,t\ '....t,J-..,-!..!11•t•H 1,;1-..1u1·1·-... pt'•l]d1·c1 \\·11'1 t·c1111t'11rtal1l1• 1·at\lc•: ;1 !'al'l11-

,1,•,1d ,, ith c1 c111z.,11 l,uil1li11!.!" a11c1 a ,lt1•lt1·1·i11'.! \Vi11,ll1r1·ak 11t' I l'l't s 

1111 , , 1~ •111.11·tt•l' "'1·111,11: at \\1t1 111i\1· int,·1·,·ul, 1111· 1·011nt1·y "'·!tool 

111111-... .tlld ,·,,·1·., ,ix 1n t,•n 111il11, a ,ill,t!.!1' ,,·itl1 11'1·1·-... and d11Plli11!.!,, 

t·llll<" , 11, re· a11cl !..! ra 111 c•l1•1 a \111'. Tlic• !;1 nc1...,c·a pc· 1}1)"' ',('l'\ ('S 1 lt I' ]llll'· 

I H1-...1, " i t"i\ ili1l'cl I I l; I Ii. Th, i IIC' l'l',J'-..t'l l proc1u,·111111 11t' io11d a, ('lllll-

1,a1,·,l \\ j I Ii 11r1 t n 1• Jil';Jll'lt• h 1i!.!lll'l·cl l ll 111illic111s :incl l,ill ion--., lit·' 11I L'l 
\It ~l:t--.11 11[ 11\II' il1J;J!..!il1.l\i11](, 

.\ltJl•l\l!.!lt tlw c·11ltur;1I ;JS'-lll'i.ttic,11-: ill'(• pl,~11t1•cl ;i111l c·c11ilrc1l1C'cl by 
1:111 1 Jtt 1•la 11 1, :11'1' 11nt ltPlcl in c·c1111pll'f< ;1lw:·a11c·t' :\fan:· ll1Jhicl1le11 

!..!ll•·-,T-... ,har1• tltc t'a,111;1lilc· c·,111,litin11-..; c•Jl';ttc·cl J°!ll' 1l1L' plantl•cl 1·1'11ps. 

\\Tc·, 1l, ,,i' \ ;1 ric,11-..; ki11,ls ;11·1·1111111a11.,· 1•;i1·lt 1·1·op, ;i11d an· 11[t1·11 1·har-

1,• tr l i-..11,· .,,· it. U,· t ,JC•il' al,1111cla11c·1• a11cl ltt\.tt1·ic1n1·e tltc•,· i111lic·alt• . . 
l1, k1111l--. ni ,11il :1-... \\c·ll ,1..., tl11• c·ar1 or c·;i1·,,l1·s,111·,..., of 1111· l:111cll11rd. 

l 
'II.' 1•ulti,alc•cl c·,,n1i111t11U-..;I~· ;ill -.\lllllJIC'l'. a111l .'t'.11' at't<•J' :·<·al'. n11ta

ti,,11 i, ]•lilf'ti-..;1.] 11111:-,· ;i-..; 111 1•li;1t 1'..! ilt!..! 1li1• lC1C·ntic1u ol' tlu· :-.pc·1•i1•, frn1n 

\,a1· tc, ,c.11· l'rc•...,11111,tld.,· thi-.; pr;JC·li1·1 1·,·clnc·1·, the· i111·icl1·1tc•c• 111' di-..;-
1·,1,,, nl 111.Ji, icln;1] c·rop--.. l n ,p1t1• c,1 111~· lH'-,1 c•l't'Cll't-.; T h.tY!' ll<'\1•1· 

]1,1 1 I ,I '.!:tJ·1l,11 1·11ti1c•l.1 ll't'c lrcllll tli1• \\1°1•1ls l'11rf11la111 o/,n1tr1t an<l 

l•:,,,,111, l,1,1 ,1111111,1. ~11c•h :111 .1sscwi:1li1111 is 1111i,1·rsal l'ru111 fo,,·n to 
(,11112 l,l;111d 1 < '1111a1·cl 1935 . It 11,1-..; lH 11·11 c·,tllc•cl Po1·111l:JC•1•t1uu 11\t'l'-

,11•1·, I l 11 11111,t 111' ii-..; ;11·c•.1 11 1111\\ i111·lucl1•-.; (;uli11SIJ.'f(I l,i-;11irl(/, ,-<'l'f 
11Jt1 I l/r,/111,1,, /'I ,·ti, i//(l/(1 j, ;J llll']llill't' ol' 1111· ('Clllllilllilit,v .. \1;111.' CJtllf•t' 

,,11,l,, I" i111 ·l11,l, •1l ;11·1·1t1•di11'.! t,, 1•;11•1· ;1u,l pr11'\i11,if~. 

(,,,!,11""''1 i, ;111 i1111l1l'.!t·,11i1 i'rc,111 < 'c·11I 1·,11 c11· ~1111111 .\11u·ri,·a \\ lii,•11 

,11" • li.il'kc·,1 r1t < 'l11•-..;\c•1·, l\ •11 11-... , l,·;1111,1, i11 ):-.......,:... _ The · lir-..;\ rc·JH1t ·1 of 
ll II I 11.li,111;1 \\ ,I'-.. i11 l !111 ( I )c •;tlll 1940 . Tills \I ril I']' ,ii\\' it in J rc,\\';JJ'1l 

< ,,u, . , l1,\\,I. i11 1 !11-.... a11cl ia 1: ri11tll II ill l '1:2 I. 11 \\';ts; ulnu11la11t in 

,I , ~t l'""tl,I,• ,•! r w111,· 1u,l1,11111,:1 1,1,· d,• .Ji-..li11~11••r ,l:111, l:i ,,•i..:•·•1a1i .. n 
I, I, •• , ... .,,.,at 1,,11-. , 1 ,I,, all1a1,,, • IJ1111 i11tli, 1.!n:ili,, , . ._ 1111i ,,,11l,·11ll•Ht :111 
, , , 11, tl,,11-111111,• 111.;1, an--1 :1H I' ,111t l,· , 11, I, ], 111 ,·, nl.,t:i,·. · · l\ra1111 
,. j '11. 1i1.]1i • 



I )i1·ki11..,1111 l \ ,1111t_\ i11 l!l-t-.1. l t is 11111 111111ti1t11P<l in Pa1n11w] '.._ \\" ,.,,l 
fll l11\\ a. "1·,·1111tl 1·,hti1111. l!l:21i. 

l·'i,11(1,, i1111 

111 1:ri11111·ll. 

.\f,·1 'lun• . 

j.., a 1al,11 ..,]10\\ill!! th1• 1·11111J>11'-itin11 111 1h,· P,1rlul:1,·etll1.1 

!11\\ ii. I 1·,1111 ti ◄ ld 111111·" Ii,· H11t l1 ( :il!li<lll ( .\Il "· T T. 

l 1111'111 L11·,1 ,tl1•1';11·1·,1 !..!HI c\1·11 \\ 1•1·1] .\,,,wi:11 i,,11 
l'1t1 t11Lw1 t 11111 ,,I, 1·; 1·1,, 

Ii, ,·,,r1I 111 1•1•·,11w1 111 ....,,,, 11 ,1.111,I, 1J11 "\ l 1i....,·.ili11P --:rlt l.ll:1111 · 
t l 1'11111< II. T11\\ ;, 

'\c111 1, c,I I I I. I I I --: t : I II I' 
,) • I .. -t- -

• I ti 

Th /', ,t,i/11,11 11/111/111/ ' X ' \. ' I I ( J 111l1, '· 1 11/'11i1 11/t1/11 
.. 

X ' '\ \. ' T' ti 1: II 11h11, f1i11 ,11,111111 ' ' \. :\ ' Tlt < ,, 11" l/11 l11/J'Sfl•/lll-f11,·i, ' ' ' ' \. 

Tli ,1,1111/'/rt 1/11 ilil/ X ' \ 

Tli Jla/ 1·11 111yf1,ft1 '\ 

11 To,,1111, 111,1 sp, ' Tli • I}//(//"(/ 11 I Ii I(\ ,,lt11/l1 I I/\ ' Th ( ;,,/ i II .\f 11 /II ( i/i,1111 

J I I .,,i1., 11111 
11111ill,11·1. I' 

,l;111tl. !! ,Ii,,,"' l,i,11111111. t,;,,,,Ji,,,1,111,,,,,111lr1 1
11. l 1

11 /1 I ii 

/1( /iu/11111 II 111. ] h,11l111·i11 h• /111111111111. ,ii I ' J' h 
. ) 

~111all !.!l'dllh 

tiu11 •ii \\lt,·at """ \\lw;i t ,.._ 1·;1n•l, ,1•11 1 i11 1lw :-;1,1t, \\' 1th ll la, 

!..!11111• th1· ··,-,,111 ,·1wkl1··· ,,1• ..,J111ulil '-ii.' \\hl:11 1-,,..Jd, ,,,tit it, 11,· 1-

,, icl, · n•1l-p11l'f1 l, · 1111\\11 1·, 11 \\n, a lia r1nl,·"" \\ 1, •,l. IJt''' r ,tl1u1i,l.11 I 

l111t :il\\a_\·s )111'"'111 in \\)H·at fil'lds al\\;i _,, 11111il 111111·,· I'• ti111·,l 1111·lh1 "l" 

11 1' 1·l1·n11i11!..! -.,1•1·d \\lu.it \\1·1·1· ,.ff,·1•11,1 • i11 1•li11111i;1l11 1'..! tl1, \\t'l•l 111 

1·1•1·1·111 _,1 ill'S tl11• •·arl_\ \\lt<•:1 1 is ha.JI.,· i111',•1·l1•,l ;111,I lllll"''' 1i,lied I•: 
··...,,.,JI,.·· t l11· 1·1111'..!n, (; if,l111·1 l!u ,,111hi111 Iii. Th, sa 1111• 11111'..!ll-.. a· t.1..J,-. 

t'll]']l ltlll !_!l'll\\'- Ill) 

\\'h1•:11 lllll'l'llhl :l lil 1•. 

1 ii ,I , . , 11 ·n .., t a I k, . t h n" 1 ·, 1 r 11 1, 1. ti, 1 • .._ t h 1 • 

Lnt, "IH·:1t i, ,1 l'in11'-l.' r1·du1·1•,I li_, 
'..! \'t1\\ I Jl !..! 

l,la1·k ,, , 111 

1·1i-., t /'11,, 11,i,1 1//'111111111, foli, i \, 1t h1· 1 (If tl11",1' ,li,1•;1s," 1-.. , 1}1 11·1 

111 ,·111111·111 lir l
0

1lll!..!i,·id1' '11 \\"1 h;I\ I !.!i\ I'll ll jl \\ h, .11 a, ;1 II;. (tl l'I 11p 
Cl;11-... ,t11tl 11:11'1,·., .11·1• s11 111h11· 11 1 lw i11!..! ;1111111al, Th,,'" ;Jt't \t'l'\ 1•:-; 

11•11-..,1\·1 h !..' t'11\\ 11 111 11t•l'lh!'111 ' """· " l11'r1• 11:1:\. i-... als11 a11 11111,111 t.,nt 

•·rop .• \II thr1•1· , , t tl 11,1 ,·r•'I" :1 11• 1.1-..i l,\ ,., ,•1T1111 1" "il,1 1J111,t:11<l 

T1, t Ii, p.1,-...11 1., 1,1111 i"t ;1 ~u ;i,·rr• sh1•1 t oi' '..!, ,!1!1 •11 hlo,111, ,,1 1,t.11 d 
J:n1,,i111 J,,1/11 I j.., ii 111, 11tii'1d s igl11 . P :111 11111 l c•t ;ti 1928 >Hild 

in l\,11)[11•, :---- 1,11 \ ~1111] ll;i111ilt,111 ('1111111i1 •-... 111 ,)lsl ,·1·1•,..,_ 1·11111,l d11,·l,. 

',\ ild lllll'-Ll 11I ;111 ,l 111ilk\\< •t d i1t 111•:i!'I., :di fit lei-... 111' 11;it, 

' • l ( 'llJ'll 

• 



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

THE YEt,l:TATlOX OF IO\\ .• \ 

.in11 to 111atur1· i11 ,pit1 ol tl11· pa1·t1.il -..ha111• t'i1"1 l,~· tht• 1·11 1n. :'\ l a.i 11r 
\\t•1•d-... ali11t1-..t 1·liara1·t1,1i-..t1<· 11t' tit,· ··z('l'tllll1 .. ell'\' . l l11tfil111111,,,,11ll/'l(.\f1 

,,11d .\·,1,tfl1111111. E, 1·11 111111'1' uni\, 1·,,d. l,ut "·1th l(l\\ l'J' ticl1·lit_\·, ,1r1· 
tl11· 1,,·11, 1fl/f'ilf, ,--.:. 11/11111(1, 1·inil1.,. l'11,1ic11111 rli,l111fo111itlc11•11111. J>. 

"'Jiill,111 n11d f',,f,1111111,1,1111111.,yl1·1111i, ,1111. 

..J. -...,1,_\ h1•n11. Thi· -..11_, ]H·.111 i-.. 1111\\ ,1·1·111111 111 c·111·11 ,,.., a 111.1.1111· 1•1·11n 

in \11,,.i 'J'Ji,. l11•,11i-- ,11'1 "'\\It lat1· i11 -..prill!..!. al'tt•r ,,·1·1·d, li.l\1' lw111 
kill1•d In r1·111•,11,·d -..ti1 rin!..! of tilt· ..,1,1I. TJii.., 1·1·1,p i, tl11·)'(•f11r1 • "'11t th 
~1·11,, 111~ 11,1· thl' Jllll'l'll'-1' 111 c·\lllltollill!.! \\1·< ,1,. It J.., n '!t1111l r1•J111\·ator 
1,t th<· ,oil l11·c·a11,c• tlt1 1·110I tul,1•]'(·lr·.., ad1l a..,sin1ilal1ll' nitrn!!_c'n . .111,l 
t IH' ]'(Ill\'-, adcl l111111n, rt l,al'\'(•--11·,l \\ it 11 n (•1,111hi111• t ht· t1,p'-, ,tls11 nrt• 
i111·11r1111ral1·d int<1 th1· '-llil. TIH· 111;1 rk1·1 pri1·1· nl tl11• lll'ttlt.., 111akl's tl1t'111 
;1 ]11111 ... 1 a ... l111·r;1ti,1· ., ... l'l)]'ll It l'-, ... aid 1ha1 l'l'O'-,i1111 ,if soil hr rain 
i, J1JPJ'1• i11.iuri11n" 1111dl'l' lH•a11-.; tlia11 nnd<'r a11~· 11!'11 r <·1·,,p. Thi· \\'<•<·<l" 
111' tl1<· ..,11~·l11•a11 """1wi.1ti1111 un· 1d all~ ki11<l, that ;11·1• l1·1'1 o\1·r t'r1 1111 
1,1·1•Yi1111, 1·r1•p.., a1111 l1aY<' ..,lll'\ i\·Pd 1111·a,n11·, ti,,. 1·11 111 rnl. Tl11 •J'P al'P 

11n111· tltat at·,· 1·ha1·n1·11 ri,tic· ot' 1\,1.., 1·111r, . 

E,111•ri1•111·1·d far1111·r, 1·a11 1•..,tir11Ht1· th<· l<·1·lilit~· ol' tlil'il' land Ii~· 
t 111' \\ 111•.J.., that t;1k1· lH's"t'""ion ol it. ·\\';1 n11·r 11945 !.!H\'1· Sll!!gt·..,t 1011-.; 
,·11111·1·rniJtg tlii-.. -.;11-1·,tll1·,1 ··1111li,·ato1··· ,aln1• ol' ,1·g1•\ati11n. lit· 1'1'1·11!.!· 
11111·<1 t l1;1t ··,,·I'll 1·..,t,il1li,l1<'d pla11\ <·cn11n1unitif•s nre n1ore reliable as 
"J1<•1·1fi1· 11icl11·al11rs 1,t· -.;011 <·on1litiono.;, thnn \\·1•hl~- 11r 0111~1· 11·nqH1rar~· 
1da11t 1·11111n1u11iti1•s." Il e· 1111tl'd. ho,,1•,·1·r. that al 1-<'lul'is i11 l>a,·i-; 
(

1,,u1it_, !'1111,t,11111 111i-;f11l11 i111li1·al1•s Sl \(']'(' <lronlh in '-,\1]111111 )' in tlin 
ll]'JH'l' :-ii:\ 11wlt1•.., 11!' --«iii. . l 111/1r11q·,, 11r/11ni.,ii(11li11 <w<·lll'.., <111 ,lis1nrlw,l 
..,, ,il, ,, i1 h ha 1·1• pl:11·1·, , 111 ring t li<· first 11al I ,, 1· tl11· gl'n\\·iug "Pason: 
1111' 1li,l11rhitll/'I' 111,1\· IH• d11t· 111 hc•a'.'.'( !.!l'llZlll!.! 1:rir11rr111 r11111os11s. 

f.'1111u .r 11,, (11" 7111 ,11111 / 'u/111/il/11 ,i11111l1 ., inc1ic·at1 soi l pool' ill Ol'!.!,[lll;<' 
111att1·1· ,111d h1uhl.,· ar•id .. \..,t1•r and !!_oltl,·nr,111 i11di,·n\1· prn,r ... t1·u1·tnr0 
,,t' ,11rl. nuili-.;tnrl)('d f11r 1\\11 111· J1lt1l'l' .,·t·nr..,_ ~(l'111n1·k~- l1lt11 1!!,rns-.; iJ1-
1lwat1•-.; 1111· ]'J't•"t 111·1 · 111 ;111 .\-h11J'izo11. 1111J<l< l'at1· c·arli1111 1·111111•111. a111l 
: I\ a 1 \ah I 1 • 1 n "i.., tu r1, , 1 u 1 i 11 !..! 111 •: 1 r l .' · , 1 l l II I' 1 h < !2.1'< 1" 111 !!. st·; 1..,1111 Ith 11 .-; 

(fl11l1n1 i111li1 ·;il1·, \\·1•ll-1\rai1H•d. 11s11itlly s111111•\\·hat 1•ro1hJ,l soil-.;, rathc•r 
111,r111h and 11f ]11\\' le, 1111 ,il1•1·atP 1·,11'1><111 c·1111t1•nl. S111111Jhori1111·1J11c; 

nrl,i, 11/11/11-; a11d haz1·l i11d11·c1t1· ,i11·.., ,11it,il1l1· f1Jl' t'orc•'-ds. I~lar•k 11,1!-

\n (.,11:1 f: 11 111 011 :t1'1''""1111al, 1_1 l,•1,•l :.,:1111111,l 11i1J, f,·itil,· ,oi l 111:i.1· p111li1al,l:· 
,a1,• 111111, th:111 l,alf ,.1 11-. :,1,•a 1•la11 111l 11:th , 1111 1. 1·nd,·1 )'L•·••·11t , 11rt!1ol, 1h, 

·, 111:tl ph11t 111:.:, :11,: 

\,·r,, 1 ll ( II 1 ) I 111 11;lJ ... 111 -..o.\ ltt •:111, 

', 1,1 I .., s l.i .,-
_,J 

l ', ( I --
J' 

\, lllll,l, , .. 11[1 q11a11,, ,I 1111 1:11111 111:11 111111,,, 1,J;,111,.J 11111, ..,,,,,,,. l\nt 111:111•· 
.tl1, I • l"I'' ·111,l 111111l,11,:it1u11, :1n• u- ,·,l. 
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F,, u 1 t h l'a nk 
Ta !'11.nu 11111 •11flt i ,11,/, 

/ ,11< t II< a "a riolu 
( J.roli,.;; ·, 11/'11 i1 1tlalo · · 
I~-/' i ( I ( ,. I/ JI /'( I 111 I I.\/ I ' 

( '/11 /III/IIJiii11111 11/111un 

J 'l1111f<11111 ,·11!11 lii 
( 'u11\1 Ila f111r,,r-1111,t11ri., 
f,,', ir/1 /'Iii/ t 11 /1!{1/1 II\/.\ 

/,, 11irli 11111 ,/, 11 ,1_(f/J1 11111 

J>Jt/r111n 11rafr 11.,f 

. 1.\/ /, 11i11s ,\!f/'111111 

'11/,11111111 11 i11r11,,1 
'°'"lltt•tinH·, l1li11·~1a,, 111 q11a1·k!.!ra,-. l11•1·n1111'-. d1111111i;111I. kil]111!.! tl11' 

ilt,tll,t. 
T It I' -.; l a II cl .l I tl I!] il- f cl ..., It j II I 11 1 I Ji a·' f i l • I d j..., a l 11 1 :\ 1 ti I ·1 1 t\ ' j I JI II l ] I·' , I,] ll t: 

'.!1',h,. r1•dtn1•. 11)'1•] :tl'd !.!J'a,...,, 1'1·d 1·l11\1•r :111,l al,ik,• ,•111\1·1". Thi· 11111-

\1•1':--al \\1·,·d i, "hit<·\\(('(\. / ,'n111J'r111 /1///111.\//\. I n th,· tir .... t \t':tl th(' 
1·lt)\<l', 111a_, l11• p1·,,l,1111i11.111t. 111 tl11 ,1•1·,111,l .,,·.ir tl1, 1·!11,,•r, ,1r1• I,•,-., 
aln111da111. tl11· l>lu,·!.!1·,1,, ;1nd ,,hit«•\\1•1•il 111111·,· ubu11da11l. It ], 11 v,,.,· 
l'()nt, a11d I hi11,1u,·:s o1 111il1',,1 ,·d 01· 1·.111:ida thi,t I,· u1· fi1 lei li111d,,·1•1>.J 

n1;1 ,l ,, :i ,tart i11 1111' fi t :sl -.;,•;1,1111. tli1_, 111:ik, !.!l'\',11 ,11h.t1 ,.,,.._ d11ri11!.! th 
...,_-,·n11d. t\q· 1 h,·~ r,·!.!1·11,·rat ,. qni,·k 1.,· :i it, 1· 11111\\ 111!.! ~1 1,JII 1 :t!.!\\, 1·11 
111:i., 1·1111 11 llJ• tlii1·kl,, ,1tt,·I' th" ,<•1•1111,I ~' a 1 ·..., ,·1·1111 i, 1·, 11,11\1•1! l~ltH 
!.!la,, ,111111],l 1;1k,· 11,,,r i11 th,· ,1·1·111111 ·', a1 a11,l tl11· ,·,,n1111u11it~ l,, 

•t)IJJc•, a pa,t un·. I 11 111t1sl <·a,,·,. 110\\ 1•\ ,·1. t ]It' lt,t,\ l.111il 1, ,l!.!ai11 1do\\l'•l 
,111d tli, 111a11-111:11!, ,u,·, ·1·,:--i1111 111·!.! i lls ;111"''·· .\ 1·<1ll11111,11 111t<1t1nn in 

111 \\·,1 1' 1•1,1·11 :2 y1·a1·,. 11u1 .... 011, ~ ,'al'. ha., an, l pa ... t nr·t· :2 ~, ;1, .... Ill' ,.], 1\ ,, · 
111,· ~ ,·ar, 1·1 11·:1. Th,· 11,,,;Jur,· I" 1·1"d 111n., Ii, I, tl!.!tl1• 111·11 1,11 st<1l'k 

l':thill!.! lll' ,!;iiJ \ i11n• 

Th,· r,1tati,111 ut 1·r1111,, a 111a11-111,1.J,· -...111'1'1 ........ ,,,11 ul 1•111111111111iti1 ,, • ..., 

h• I ii i11 1 h, 1•111111 "' ,,t ,,·, 1·d, 1, .. , ·a1r....,. :i.... ju,1 ,'111,, 11. t 1v c 11nrlit 1011 ... 

a,111altl, t'11 1· ,111, 1•1op 1•111,11111111it~ ar, unt',1,,,1alil, 1111 tli, \\1·1·.J u 
Ill\ ,,tl11, 

l,11,:\1, 'I 1.11\l l't1'J [I ',Ill!" 

Tli,· lilu, !.!l'a,-... 1,a-...lt11·1· .\ --.-.,wiatior 

Th, hlu 1'c!t.i,, 1°,i....tu1, ,·,nn111u11it~ i-. 111ai11ta1n,,I 101 i11d1fin1• 
11 t iu1l-... 11 11 hill., la11,l ,,1 1111 !t,,tt(,11tl:i11,l-... t11f, ,r1 t t<.11' p1· ,,lu,·in! 1°1 ifil 

rl,lt· ,r, •l 1·1011, .• \ -,tud.,· .,f bh1, !.!ra,-. pn-.tur,.., i11 I'""' -.Jri .. k 1 \n1nt. 
'I< rt p1 1·"·11tc·il 11111 n 1, p ,rt b., J/111h 1:ill11an 111.J,, .., tp, J\is" ,u 

th, \\ I J't 1·. 

Tiu, ,ianil ,, .1, 
, I H·I 1-. 1111,, ,. t 

I 'l II 

(•1 I ( I 
1 1]~ ,I h111 

I , ,,., pt lo· , 
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'llJE Y~:1,ETATJn:-; Ot' 111\\. \ 1 ' -_, 

lwt 1·,\· Ln,h h1·1·1• .ill,l I 111·1•1•. 11 i-; us1•1l ,is n p<1,t n1·1· t'nt· 1·at1l1· an1l is 

•li1·11111n· r.itli,·r li1 ·a\1l,\· 111,IHlll'l'tl. 1'1ie -;oil i" T,11na Silt l .ua111 ( l \rn\\11 

•·I .i I 1935 . 
:-;, 111h11l, 11-.1·cl 111 1li1· t.1lil1• a1·1• a,lnpt1·il 1'1·1>1t1 I;ra1111-l-na11qu1·l 1 1932 1. 

" ' t ,] •,," ...... 

. \l1111,da111·1 · , lt1,,, 11 l>, 1·11\ 1•1 '!.!r,1111·, 

']'«J',t•l.\ ,i)' \ '1'1'.' ,jl;Jl',t ' I.,· pl'l'',('1\1: ('(1\'l'l' \('l'\" ",)flHll 

l 1d1·11t11'nl l>ut 11I -.;111all ,-u,,·r ,nl1t1' . 
. , ""' >. 11u111L•111n,. 111 1•0,·1·ring at k•n:,,t 1 :2!1 of t h1· a1·1•;1. 

.: ;111 ., 1111111lwr of i11divi1lunJ.., 1-1,, 1•ri11!.! 1 te1 1 ., ol' 1hl' a1·Pn. 
-+ :in.,· 111111tlH'r 111 111tli, iclnal, 1·t1Y(' l'i11!.! 1 ., !11 :1~ ,)f th" nr<':1. 
.-1 , ·, , , 1' 1 i 11 !.! 111 " r, · t Ii :i 11 : ; i 1 > I· th 1 · a r, ·a . 

\'it: Iii\' 

,11·,·,,,1,11u1ll .\ !.!••1·111i11ati11!.! 1>111 not i111·1·1·u-.in!.!.: 111a11.,· 1•11h1·1111' l'Hl or 
,id, L 111 l\·1• pla111-.. 

·> 11'1 •1.J,, hut s111·1·:icli11!!.. Jtl'\Pl' l'Ulltplt 0ti11!.! lhl· lil'i· <',\<·11·. 

:: ,t1·1,11!.! ,111,l i1w1·p;i-;i11!!. l,111 usnnll>· not 1·011qil<'1 in!.! th<· lift> <·>·,·It: 
111:tll,\' IIIOS",\'' 

-+ \\'Pl] cl1 ,·1•!1,iwcl, l't'!.!,Ularl~· 1·1,111pl1·li11!.! 1ht• lif1· c·y1·l1•. 

!.!t 11,v111!.! 1,11t • in a pla<·I', ,inu.1~·. 
·> !.!1'1111 111·,l ,,1· tni'tl'1l. 

·: i11 t r11n]'-.. ,111all pat,·h<·s 111' 1·11-.;hinn, 
-+ in ,111,111 c·11lnni1·,. in 1•'(t1•11si\ 1 pt11cl11·,. n1· t'11n11i11!.! 1·a1•ppJ-; . 
. -, in !ll'P.tt 1·1'(1\\·d, \ pur1· pop11l,1t io11s . 

\:-,;~(H'I \TIO.'.\' T\lll . 1' 

):'H JI 1• I • ,. 
~I It". F11•q111•11,·.' in 

l-1- qua,hat:-< 

( : !',,,, /li'tll t JI \I.\ -+ 
. ) -I J 01 V r • I 

11 Tr1/u/i1111, /'I /11 /1,\ 
•") : I ') 1 (HI . ) 

I [ ('1,·,i11111 11/f i \.\i Ill II 111 
. ) -+ :i() 

11 (J,-,tf,, ' ' 111J'}li111/11/11' ' I ·) . ) 
• ) I - -

l I 1 ·, rl,11" 11111 I hrt JJ.\ll., I ' I :i() • I 

'I lt /J1,,1f(lf'I(/ /.\I )111 I Ill 11111 + I j'S 

Th ]~111il1111l,iu s1111i1111 + I q·• . ' ' 
1'l1 :-:, (111 ii( 11la111u + I 
Th .1, 1// 111,hu I 1/'[fl II le 11 -+ I l -+ 
Th f,; J'l[fl /'II/I < II II r/r/ < 11 \ 1.,· + l :-:~ 
l [ 'f'({ /'({ ./1/1 II Ill 'JI· 1 I , I 

( lt11-.i, l1 I Ir 1 fl I' Ii l':-. t quadl'a1: 
Th . 1 Ill/, /'fi.,ill I( r/ I )/li\llJ,J/i11 -l'' • I 

11 r, /',,1 i,u ,f J'l('(1( ·>s _ , 



l 111 \ '-I llll N ). \ I l H \ l 111 TOH "r 

,. 
11 / 'lo t,,,,, 1111, 11 

Tl 1· 1,1,,,11 "'""''' 
11 .lrl11l1,1111il/1f11 ltll 
II \ 1 II /11 111/11 I I 

Th ( ,, II, 11l,i, \II II 

j: ,/11 J I t 

,-.. 1 11.ill , u,I 1,Hi11, 

\,ld111u1 ,1 I I. t, ut' 1!.:I 1·1111,1,1111·., 

lf \ I ftl I I ]I 

/'1,a11 111\,h'I .!111111,111• 

Ii, I , 1 1 ool 1 • I . I I h 1 • 11 I I I 

pl.11 t \\ll 

'I I I , 1 ) I 

\ 

\ 

111 li, l.11·"- ,, eal\ ol t 11 1,1,-..t 11, tl .. ll I \1,1.., Ii 

--

11.., 

' I I 

I' 111 111,IL I Ii 11 I l" ",,·I. I t 11 \ \\ , l " l· l II 

li,ld ,·, ·,111 < II, I I I", I I / I I ,ll Id / ' ' l I 

t I I II I' I I 

11 111111' II ,t Iii I l'OI II, 11 )I•, II.,. :111d 

h ' d, .., Ill' I\ l l \ 

,1l,i\\,il h 111·1,," 

... , I' l I I , , 11 1 ll Ill 11 °1.1,, lh, ,11 d11., \I l111t , It_ 
h hi~h 1111· ,111h I I /111111 Tl I 11, q111 lit'\ (II lllllll .... '" .... 

\\ 

I I 1 I .... , I 11 

I 1l111>11 

Ill .tll (I I It I 'I 1:1d1.11, 11f :--.1.111d 1 I II/ I I ' ' • I ' 

·, /1111, 

\\,h /'1111!,1 l, 1/ 

11,,11:III,\ • .., 

lo\\ 11 1, , \\ 1 1 1 
' ii 

1 1 t I , 

\\ 1 • I t 

/',1 (/ I(/, 1111, ,,, , () ,tl1, 

1 ll<illt! I 11 L 11, ,I 

\\ I IL·li \\ ,1, )11' .... , II' II 1 : ctl 

llllflll 

1 l 

hut it, 1•11,, 1 µ .i.Jl .11 tl ,.,,11•1, I 1 

1 pla111, "1 i1·l1 1111·u11Lil 11 111111 t , 1 

' I 

/,' r 111 r, ,, 11111t1 /1 '""· I 110 1 

I It t1i, 1/11/11. (' I ,I 1111 ,,l ,,/JI 

" I , ' 
I I 

' '"'"'' .111,I .1111/,·11\/(/ ,, 

f /1111/111 °1/ \f /1111 Ill /I Ill \\ t I I 

I, ,, , 1., 11 I 11I i11 \ 11 , 1, 1 " 1 1 ·d,. a I d • 
l111111,li11.111,,th,1•11,1,1111, ,, 1,·l \\a,,1 

d 

t ' 

t 

' 

l 

I ' 

\ 

l 

l ' 
II I I l I (',1-,1111, ,1,1\\1d :ill 11I 1l11 .il111\1 lllllllllll•·•l--11 , .... '\ 

II /11,1 ,11111111/ , 11d /J1111fu1111 ,, l,u, 11 I/ 1 'l'lil In l,1\1 I 

1111111d i11 1, .. 111 (':htlll(, 

l, /11//, I/ 111ilf, /11/i /11I \'1 /111/11 ,/1• I ii 

,,,,/ /I ft/1/1• 'flt/I]/• \ 1 I II I I/ /111'1,,f I 

l11 lil111:.:1:1,, I' ,1111·1,.._,,11al ,11{1\111.11:,.:,,t 1,·,h., tu11!.!l ,1, 11 11 I 
/,, 11111/,1 ,,, ,, 11,111 < , 1·11/ , , 1,,11t1(111111i, .111d r1111111rl 11. r·, 
1/1/1/1 /1 "'"'' ·,·, I ,,11, II ,:,,,.,_,,, 11l11,11I,, I/ i, .11 ..... , ( ,11111111ll 

'I' I 1, I 1 . I 1111111 ti\\ 'llll,1111111111 l,1,111, 11, 11111l/'f ,f,-1, dll• 11, '11 

l'1iil, ~111 .... 11 ,·,,1111111.! l1l.11•!-, :11, .11111111111 l'lfllhH•I, 111 l:1\\ll'i ,111,l 

11111'', ,111111•• \\il 1l 1 1,, !<lilt \\lii11 /,1J1t1ftl /lt/1/rillll. 'l'lt1,1• '1111'- 1 1 

1"< ,·,1il1 11 .... i .il,11 1 !11.. ,11.1:.:1 ·' II ,lilt', ( fl/I i11 ,, [ 111111/f ,,. i11 " 
li.il,itiit, '1'l11• \ I 'I I 11 I\ i' l'I.' 1•1·11,1 111 llll•,1 llilhl l :l\ l ,011111hi11~ t 

\\ I 



TlIE , l.CET.\TJO): OP JII\\ \ 

\\ li,·th,·1· an.\ ,,1 1 I, ,1 I tllt!.!i !.! r1•\\· i11 ,·i 1'!.!it1 1,1·a11·11· i11 111\\ a '\(' do 

J111t l,1111\\ . \l l ul tl1, "]11·1·i1·, na111,·d att• 11:it i\ <· 1n l•:ur1qw ,t11cl 111;1y 

111• i111111i!.!l'iilll-., Iii 1·1• lik1 1111r-.,1·l\1·s ;11111 <>Ill' ,·rop 1ilc111t,. \Y 1,<•1J1 \l'l' 

\\·1• 111ak, ,·1111cli1iu11, l:t\11rahl1· i'11r 1·1·11p pla11\..., \\t' ,il,11 111;,l., 1l1,·n1 

l':1,,,r.il1l1· lnl' a -_1ri1•, nt llllhiilc\,11 !.!1l1,ts. 

JJ·11, 1,.,n :111tl 1,tll, 1949 , lt;i\1' di .... <·u,,1il ,tl lt•ll!.!1li 1h, ,:,1·111u;; 

l,ill.\, ,11 p:1,1111(, : 11d q,111 <'1·ttl11!.!i1·~rl an,l ,1wi11l11!.!'i<·:il <·lia1·:i1·1<'l'-

1,1l,·, n 1~11, I,, 1·. 11111, 1,,111•-.,111111d 111 tl1r1•1· ,ti 1h1•ir t_\JH"-' 1111,..,, 110-

\1 l11p, d i11 .1 ,.], :1r111!.!. th,,..,,." hi<·h ;111· -.;11·p, i11 ;1 r1dati1111. and tli11,..;(' 

\\h11·lt :11, ,.,.,·.i,11111.ill.' 1,!11\\1·d l,nt ar1 k,•111 in !.!It1-.,s tor l1111!.! JIPl'io,13. 

Tl11 l,!111!.!J"l'-'- i.1'\ll as;s;1wiation 

Tl11· ,·li1,p1, \ lil111 !.!I';),, l:1\\ 11 1, a 11111,·]1 lH'lo\ 1•d a11tl 11111-.,t i1111 n·st-
111!.! ;1,,,.w1a111111 \I 11,·l1 , l'l11rt 1, 1 xp,•11d< d i11 111aki11!.! a 1!111111· llll' it, 

11,,in 111, ll'l't~•;1l1,I ];1\\11-., ,ii ( 'alil', ,1·11ia <1llrl t'ol11r; 1 1l11 111 tlt1 l111tt'<l 

nnd l'i·r1 ili1., ,l l'-.,1;11 ,., "i L1111!.! 1-.,l;i 11d. B11t \\ 1• h.1 ,.,. 1111 pra1·t il':tl "a~,' 
"' 1111·1•1i11!.! it, r,·q1111·, 1111•111, -.,,1111h 111' \ 11'!.!llllcl 111· 1111• n1iddl1 ot' :'lfis-

,,,1111 I 'li111;11,· li ,1111, \t'!.!t l:iti1111. 

Tli1· ,·;1 r, 111' la\\ !I" j.._ nit,·nd<·d 111 pr111l111'1' 1·1111di1 io11-.; i11 \\'hith hlne

'.!l'.i,, 1•it11 ,,,.,,,, ,, .,. i11 "11111· ril· ln•q111·11I 111t1\\ in~. Tl1is n11il'in·111 <·arr 
i, .111,1 ;i, l;J\111;-ilil, f,,r 1·11'1;1i11 \\Pc·ds wlilf'li 11]> 111 1111\\ li;1,1• ah,ayc; 

111•1•11 ;1 11,1r1 11t' 1l1r• l:1\\II ,1s....,wiati1111 . Tiu• ll'-.1· ol ~-+ I> n1:1.•, ra,lic·nlly 
1·1J:111'.!1 ' 11!, 1>11·! 111·1· Tl11 :i,,1w1alio11 1..., \\ Pl! d<·,1Tih1•1l 111 n l'<•11ort 

11\ U1111 1 1,1l111a11 1111• J>.,\\l',l1i1•k ('111111·_\·. 'l1tad 1,1t s111di<'" 111 l>i<·k-

111....,,11 1 '11111it_, '.!i\'1· :il11111-.,t id1·nt i<·al n·,1111,. a11'1 st u<li<·s on Long 

T,lc111d. :'\ 'i 1 'ct11ard 1935 . ;11·1• <·l11,1•l., ,i111ilar. 
Tli, 1,1111·!.!1 ;1,, l:1,,11 c1,,<w1;1t111n j.., 111a,i1• UJ> p, in<·ipall.,· 1,t' l'oa 

111·11/, 11,1,. /'l1111f11,111 r11I1I l1i. (J ,.,,/i., ·· ,.,,,.11i1 11/(1/11, '' t>i.11ilarir1 i.\( lutr-

11111111. /) \/1/11/11/1/lflis, 'f'rl/"ll,Jl/11///1 ufti, i1111l1, 'J '. (/'1/fll/'!IS/Jf!'/Jl/1111, 'l'ri
r,,li11J11 ,., 11, ,,, ,111,l /'111{ 1111111111. 

l',,a 111·,1/111\i, j.., 1111' ,ln111i1r; 11 itl!.! J1ln11t. liaYill'.! the· liigh<"·d Yi1,1lit.'' 

,•111l 1lt1• 111•'\t 111 lti'.!l11·s1 ,u1·1.1liilit~ and 1·11\'<'l'~rad<', th<· l;1t\1•1· l\YO 

lll'it1!.! hi!.!l1t•J' t]1;111 ""·' olli<·r pl.1111, i11 thi" as .... 1wi;11i11n / 1/1111/uqo 
l"l/1/rlii is 111111,d in all ol' tlw s1a11<ls a11,l i11 all oi' th, q11;1rl1ats Slll'· 

,,·) 1·,l i11 ~t:111<1 I. lt, vit;ilit, \\:I"- k<·pl tlo,,11111 :i l11·<·ans<• th<• fln,rPr

it1'.! h1·;1,l, \\·1•1,· 11111\\1·,l <tft'. 111 >\\t'\<'I', it j..., i11t1 ·r1•:-;ting \11 111111• that 
'\ l11•11 /'u11 111·11/1 1t\io,; j..., :ill11\\'t•1l 11 1 gl'O\\ to a c·1,11-.;i<1Pral,l1' l1<·ia:ht 
l'l1111f,111u :'ltd '/',1n1111, 11111 ,li·~app1·a1·. ,q,p,11·1·1111.,· 1'1'11111 snf't'o1·:11 i1111 an<1 

Lwk 111' ,111il1!.! li1 '/ tlrt/,fl/( 11111 \\'HS 1·111111d Ill :ill or ti((' s1ands. l>nt !'.) 

,t1tl.\ a lliii-,1111 1111 q11acl1;11, in ~tall<1 I. 'l'h1• ,itali{_, itt !)c·tnl><'l' jc:; 

]11\\,·r 1li;111 i11 tlw '-]>!'ill!.! ,vlt1•11 thl',· ,c•P111 1o IH 1·Yt'l'.\\\'h1•1·,. Th,· ._,an1e 

1hi11!! 111:ty lJ1 1 ,:1id 111' U urlis . 1•:-.-1 ·1·p1 111a\ i1 111ai11tai11s it-; ,·i1alttr al 
1np l':tllk th1·11t1!.!h1111t th,· !!l'0\\'111~ S('il'-<111. 
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'l flL \ t 1;}.T.\TJll:,,; 11.F 111\\' \ 

1•11.l 111 a \\ 1•l .... p1·1l the !..!l'a...,s 111.1: lH• 1·0Y1·n°,l fur a !-><JUare loot or a 
,qna1·1• ya rel \\ ith th" litth• a'-ih-<·olure,1 ,JH> t·anQ ia of the 1n:·xon1rcet 1

' 

l'l111,u r1nll c i11r n 11111. 11ft1·11 in fair:· riug:--. Tht> hig stinkho111s arP 

;i[...., 1,r,111111·t..., nt' thr- lcl\\'11. f>/11rll11., i111p1uli,·1rs , ,·pr~- rarl' , an<l Dic
t,1, ,,J,,,,·a 1!1111/icul(! 1·,1n11111111 : .lf11ti111rs frPqn,·11t .• \11111' th<•,1• fungi 
;11·, • 11111<1 in la,\'" 1 ,i....1 of tltL' ,\ppala<·hian ..... 



!'11.\l'TEli X 

\11,ll\llll'\\l II\:,..;, 

\"1Jl/1i1111 1/11,t i, (f/)1 1,r/11'( ,,,· ,lu 11" 

l•:\1·1·~ 1,l.111I. lik, , \• l.\ ,111!.!, 11.1-; i1-., ,l;,~·- It 1·11llll''- i11to l,vin'!. !..IO\\-. 

fn 111at11l'it., anti ,111·-.,_ !'t11111,1u11if11, ,d,u ,•11111, inti, liLill!.! <111,I ..!I'' 

t,1 111at11J"i1_,. ;-,,111111• ,]i, .\l,1n· ,, th, 111 , 1, ,·h,,11!.!1 .I .\nil -.,111, • 1-

"'"t tlrrnugh P""i,,d, 111' !.!••11l11•!i•· 111111 II ill 111,1 \\• I .1,1 '11 -., 1 l1 1 
pl.1111 ,•1•111r11u11iti,•-., :1, 1h,111'.!li 1l1,·., \\11'1' p1•111wn, 11t en•iti,,. hut th,y 
,·a111111t l11 ,1o!, q11:11,·I., .J, ..... -,·iii, .J "1th1111t a ,-,111,id, 1,tli1111 ,if ,e..! ti 

I i11nal 1·'1:111!.!,. 

Tlil' 111,,-.,1 i11I, n•-.,t i11•.! ,·l1;111!.!t'" in , ,• .. 1·t.iti.,11 ,1r, 
tl1t·111,, h , . ..,_ I .. 11·!.!1' lt,•t"i1-., 111.i., r, ,train :111,l kill 

,1 'lt t \I t Ill l ' l .... 

-.,111:ill, I' ◄ 11 -.lu" t-1' 

,ptt'll''- l,~- ,,, ('I' ,li.i.J,1\\ ill!.! t lit Ill l'111 ,L111, /',11 t11l1tr (/ ,Ii-., l!•Jll, r-.. 
JH ,11,11111_, ,, !11•11 t.ill It, 1 l,..., tak,· 1 !,,. !.!l't111n.l. Thi, 111:1: 11\' du, \11 i, · 
a Iii Ii I ., , d I I 11 I , t 1 "'I:" 11 I i] ;i n t 1" I 1111 < · t i 1111 in d 1111 Ii!.! I It. 1 o i II al Ii I 1 +-v 
111 1 It,• -.1·1·d-., 111 !.!t'l'lllit1:111 Ill ,li111 li!.dlt . 01·, 111111·, lik1 I,, Ill ]. th:-il it -

i'c·c·1io1 1 fli 1h1• pl:1111-., 11_, 111, ''\\hi11 1'\l,t · lllll!.!11" .lilu1r10 ,,ort tla,,1 

:--hntlh 111:ik, p,· 1·t11:lllf'1tl -.,IJadl'. JH'1·111i11i11!.! .. ,,:, 1,.\1 lalll ,pf111 -

1() -..u1·,·i,1· lw11<·atlt 11!1111 T1·,·c, 111 ,l,·1i-..1• ,;111,l, r1•,tr:1i11 ;ill li!!ht-1<,,inn· 

'-jl, t·it•', ~ ,. :Ill\\ l1111• tli,· ,nil 1111 d1 •J'!!tlf'', ,·li:1ll!.!t" Tl11 ,11il und,·1 11,·rh-.. 
1s difl'1·11 ,it 1·111111 t lia1 u11d1T ,ltrnli, ,11 111 1·, -.;" it 11! 11 11 1 ap1•• ll, 
11,al :1 ,1:111d nl :Jllllllal lt1•J'li-., is 1,i)]n\\1•d li,, \\ 111l1 l :inn11;il, :11 ,1 Lill 

l1 1·1·h-., \111 1 ,11:2, 1111·-..c• -.,ii111I>, 111:1., !.!!'I :1 ,ta1t ;111,l ;1,•'111•,1• 11,a-.\ 1 r~ 

\tl l<tll!.! 1 li,•-;1•, 11·, ('', Ill.I,\ "Pl'ill!.! 11]' .111d (I\ ,·111111 :ill ttl h,·1·, 

I 1· 1lH· 1rc•<•-., ,,1· :i 1•tt111111111 1it.,· a1·c• alil1• 11, rc•pr11d11,·, ,,i t liiu 11, ,1<111•! 

th,· 1•1>1111111 11111 : 111a_, 1·,·11 1c1111 111 1· 1111111],l <·1 ·11t111·11 ·,. 1 ,,•11 tlt•Hl!.!l no 
,,1w i11di, idu:t! Ii,, . ..., 1111>1·1 • 1 ha 11 a 1'1•\\ h1111d1, ,l : 1 ,, 1-.,. ~t1,·l, , r•1111 

1111111i1.,· "'' ,·.ill ··a 1, 1·111111;1] 1·, ,111111111111.1 111' !.!1••:1l ]" 1·111:1111·11,•( •• I· 
1l'tt'" .ti'<• lltit :1lil1· 111 1·1•1,1·r1<]l11·1· 1111,11•1 tlll'II tl\\11 -.,h:1<l1• t!i,., \\jJl ll 

,11,·1·1·1·111·11 ll\ ,ii li ,·r '-J11·,·i1-., ,, lii,·li ,·:1 11 !.!< l'llli1i:1t, an,! !.!I'''" 'll• '11 

•-liadr•, i 1· :Ill.\ :11·1· :I\ .1 il.1hl1•. 

Tl1l' -.,:11111• -.,t,11·, •·<1 11 111• t, d,l 1·1·!.!al.lin!.! !.!1':1,,la11,J-., 111 111\1:l th<' 
\ 111lr11 1111!.! 1 t111·l :1 I i,1 :11·,· t r·1·111i11a l <·111111111111111, 1-., Th,: Ila,, 111:1 i11tall\l d 

t !11·111 ..... ,h,, 1,11· 1l11111-.,:111 ,l-., .i1· .' 1·a r-., . 

( 

0

l'tJpla111l, -.,11l't'1 1· !'1·11111 d"pl1 ti1111 ,d 1·, 1 tain 111i11,·1:d, 1,., -..t1lutio11 
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Hll1 1111 th1· l111tttJJl1 oi jn-..t 11111· (If th11 -..p pn11,l-... 111 nr t!H• -..,1l1tl. h11r-

1,1 P,n,·1 1 ,lii1·k ( 'c1u111.\. tl11·1·1• ;1pp1 nr-.. y1'a1· aft1•1· ~ 1•ar ,It lhl ,,llllP .-.p(Jt 
.1 p1111•h :211 1'1·1'1 a1·111-...._ 111• i,tl f11•1 n,·111,-.. .11·,·11rilin!.! 111 1h11 -..i·a-.., 111. f'OJ 1-

pl1 f1•J., r·11\'1•)'1•d \\ it fl 1 Ji,, 111i,·1·11.._,,.,pi1· )1]11'-.. .Y,1111111df ·i11111 ,1111 1111 l/) • 

,Lilli1111" ,it th1111 1 Thi• J•;it,·h 11,·, .111,1 1111"" a 1,il1 111 ,lat,· 11,•hri, 

I l'ollJ a littl1• ;il,ri11d11111 ,1 1·11:il 1r1i1u1 • Th.- 111•a11 ,t hw;ilil,\ f.,1 .Y11111-

111itri11n1 J-.. at l-:111111.i. \lo. in t 111• riL·l 1 -..t ,-,1nl 1·l'~lt1ll t1i 1 liat ,•at, 

,·1111dp1• 1 I 1 Ii«' 11111,;;, i-.. :t!.!,li11 al t h1 t•l!.!1' ,,f a n1in,· ilunq, 1 

' . 
• \rr,1111d 111, • .._,. 11:,.;!11,, 111)HiJ.., till 11 1--, a '"" 11I "ill1•" t1,,, ' 1 r 

,,i,1r11 ,1r n z.11111 ,, / , •,,,,,,n ,,11 /" 11,11 ·1111i, 1111 In on1 .i• • • r 

1·:111 :d\\·;1:"1, li11d a 1, ,, plant, 11f tli1 ran· t•,,1,,",,1111111 /1)11111,I 17 0,1• 

1 lth1•r ,ir11il:1r ,11•1 ;1-.. ,111 , , , , r,·,1 "ith / 111/11,,1/11 1111 l,11,1111 j1Jli 111. -.., 11 • 

tin11-.. \\ilh it.._ hi!! ,J11t1t lf,l,1111111,i,J,111,11 ,111,t,"''''' ·1 ,1111111. 

\11\\ "1111'1 :111 rd' 1h1 al11,,, 11.11111•,l h1 rl1, n1,· :tllllll: I,. ti ,.j ·11n1 
1111111it i,, (',11JIH•l 

cl I I p1•1•111a1111 l1(. 

Ii, 1•:1111 d jll'l'lll:llll'll1 i11 th1 ',( 11,1· th 1 \\11(111. 

'1'!11-..1 dlllllldl ('llllllllllllili1'" ,ll'l 1·1·1ll"l l l\ll,\ 

1 l' ,11 1, 

,· . l' 

\\IH·1·11 \Pl' ,·111Hli1i1111.._ a11 

.,·,·ar, i11 ,11,·1·, ,,i1111. a,,,1 
,uilaltl1. 11111•11 011 tl1, ,;11111 

'" tl1<\\ \\ill ('l)Jlli11111• 111 J,l . 

,111,t, 

-.. 101 11 

11) :tl 

, 1 I ' ' 
n · 11,." I h 1 "i 1 t :i , 1 d " at I r. ;111 d 1 Ii,• ,l 1 • I 'n , , i 1, 11-.. a 1 , n" 1 I 1 , , 1 , 1 t I d 
111ad1• ,111talil1• 1111· ,,•'1!.!C'- a1i,l ,l,•11!!h '..!1'.1...,, 11r ti,·,, 111 11111 t 
ri,·1·1· 111))1, h:1,·k\\:tt·,I lu\\:tl'd th,•111 .tnd ,·;ti-.. ,l\\:1~ tilt II\ 1• '·tnJ 

lan,l. \Yl11'11 I":,, t1·a\1•li11'-!, \1•1·., 1·na,l 1n l)i,on 1·,,1,111 . \, :,1.t,k, 
n1•1·or,l111!!: in a lll:l(I. I 1·an11• t11 a d,,;1d 1'11d "]J, n a \\"hl)IC' ,,1u .. 1 1111 

ha,l !>(111 ""·1•1it ;1\\a_, 1" 1]11 \[1,,n11ri l~i,1r '-•• "." 1':lll onh ,:• 
"li:11 \\ di l1ap)'1·11 111 t li1•.._,. a1111llal ,·1•1111nu11ili1·-.. if Thou!!h they 
,-111111· l1;11 •k I'\ 1•1·., .' 1•:11· 111 1 I 1• -..a1n,· 1d:1,•,·, f111 .1, 1 111<·lt ,1-.. i,11 •, ~ 1 .11 ... 

111 111, p, 1·-..1111,d k,111\\ l1·d 11 ,. t !,, .. , n r1• '11 ,1 i11,•d t11 111 t11' n l,1•1\ l., , 11 

l111·ati1,1J ii, :111\ 11111• l'l,11·, Tl11·, "ill ,·11 t.1i1il~ 1111111 1·!.!11 \1 !..!t 1: 1 1 , 111, 1 

1·'1;111:-,1·. 

'1'l11· _\..,-.,,ll'i;l111111, . h11\\1•\1•1·. ;1, !_!('Ill 1.ditl'.J ··.1l.-..11·:11•),. ] 111i •!_!11·,il 

11nit,. "ill 1·1111ti1111, l11 r,·,·u1 tl11·1111!.d1tt11\ at ]11;1,t a !_!1•111,,!.!i,.' p, 1.- 1 "l 
•11· a 111a.i11r ,·li111at1,· 1·.,,·l1•. all1111 ,l1illill!.! 111111 l,walin11, llt1l pl.1,· 

111 1'la1·1 .i-.. ,·in-11111..,1:1111·,·, 1·1·qllirv I Sl111111 k 194S. l 1-... 1~,lJ l t ', !.!1·1 
1·1·,dl_, IH·li1·,1·il llt;1t ti,, !..!l'1•at 1ar1li-,11111·, 111 lltn11l,11 ld1. lir11:1.J .1,, 11 
<'\ <'1'!.!1'11 '11'-. d1·1·id11"11" 1'111·,•..,l. Ji,ir1·al ,·1111ii, r,. !..!J·:1,,l:111,l,. ; ,.] i1 \1 l 
tl1 1·i1 ]11'( ''-, l ' IJ\ 1•h.,,i11!..!l\lllll,\ ;1lld 111111·lt ,11' 1l11·ir ]ll'l''-1111 il1 JI i,t11 l'llll 

i1,1,it i1,11 111 Pl i111·1·1n· 111111·.._ 111· ,•;11·li1•r 

TltP p1•1·1 11;11111w1• , ii 1111r 1·1, 1 1 l,:111k 1111.-.., ,·1,111111111111., 1, ,iuJll.ll t,, 
1 h:it ,,1· :1 111,,ss 1·t11111111111i1_, ii, ,1·ril11•d '': I,, 111, t' 1950 11•; rl., 1 ,., t 

1111·.\ :J!..!ll. 111 ,·1•11,1i11 ,1lpi1H• ,·i 1q1u·, !.!l,,,·i1 , . ..., ;111d :l\,da1H·h,, Lri11!.! 

'l, '" 11 1':J1•lt .' 1·,1 I a l~t.\ 1·1· 11I r1 wk 1111\\ 1 l1 •1· \\ hi1·li l'' 1 l'\\ h1•l111, all , , !.!t'(a 
1i1,11 , . ..._,·1'1 11 a Iii:.! li:1i11':qi 111"'"· Thi• 11 ...:111 11.._i,,· l\1!, 1ri,'hl'11111 -.., ...:-

• 



,'11!.!llllll i, li.1, c·111i1inuc ,I t'o1· (' (ll\llll1°,, ~ 1'a1·, h1•c·an,1· pf it, al,ilit~· to 

',\ll\1\t the :i11n11:d l1111'i,,l 1l1,1t kill .... 1'\"l'l",\tl1ill!..! el-;1•. This 11111,.., 1·01n
llllllllf\ h:i--- 11, 11\\ll ki111I ol 111•1·111:1111•1J<•1'. 

~, \\ l:111el. 111"1!.!lll and -..1·qu1·n1·1• nt' 1·11111111u11i1i1•,. 

La11d ..,11, Ia•·•, 1·,,11pl1 t, h d1•\11irl 11I ,1·!.!1'1:1ti1111 11ri!.!inat1• in ,.u·1on" 

\\.I , .., 'l'r, llt1 pl.1al ,11,•1tol,,!.!1,1 :111cl hi, h1•l1n1·d pla11t, 1l11,., n1 1· ··111 \\' 
l1111d,. I'll, ,:111., -..1.i!.!•' 01· ,,,1tl1·1111·11t 1111 Ill'\\. la1Hl-.. a11· u,n,1llv 
-.;f1,,11 II\, cl an, I l11ll11\\ 1111c a1,c,t h1·1· i11 q11i1•k ,111•1·L·,sll1ll '\l ,, lan<l~ 

, 1, tlrl'l• lt•I'<' < "]" 1•1:11!~ L1,111•alil1· t,11· tic ,,111,ly of \t'!.!P1:itiunnl 1·ha11gc. 
\II ,i1· Ilic 11•11lll!.!_\ 11•,l, r• 1\ r 111 tl11· ,1•ttl1•n11·11l ol' 11l:111I, 1111 ,a11<l

l,:11, :1l1111" ri\1•r,. l "-11,ill., 1111' tii·,t 111•1·111<111t'111 "'·tll1•1· i-.; th,• ,:111dba1· 

\,ill11\\ '-11, 111,nur. Th,· h:1ir,,-f11tl1·1I \\illel-1,111\\lt ,1•1•cls l11,l!.!1' clur
llll:, ti., 11,,t tll' -...( 1•1111d ~( ;i,ctll 111' 1•~p1,-..111·1· 111' Ilic· liar Thc· '-C'l •'" 1·ip1•11 

cl\1 l l 1011!,! I'' ri,1d ill 1 .11·1., s\t1111l1C 1· \\'l11•11 llc11Hls ;ire 11a,t !JI nr1· fc•\\'. 

TltL ,c1dli11~ Ii,"- l\\11 11.11111\\ 1·11t.,l1d1111, a11cl thc•ll ;i 1·n-..1•111· n!' pi11-
11,li1fid lc:1\1, hilt" c,11 lht '.!lnltll1I. l-'111111 1lt1• c•1•11l1•1' cil th ,· J(l"-t't\P . -
l ,lt<i()I \\ ith ,, r•11·nl 111:i, ';Jl'i,c•,. ;111d ,h1)1tlcl 1c•n1·lt a t'nol 111 ltf'ir('ht 
Ii., th, Ind c,I 1!11 n, .... t -,1•;1,11)l \\ 111·11 t'ully !.!,111\\11 1hi" ,,illll"' ... p1•1>ncls 

\\ 1cl, h li_, u11d, 1,,11,1111.J ...,]111111, .... , , 1 1 al I', c•t i11 l1'll!.!l l1. f\t •11e:1th th•· 
,p, {'IC.._ (ti 

lll 111,h II• 1 cl I, 
!-1J11t,,,,cl 

/:id, II\ 
l'o/1111••11,11;1 I"''" 111111111. liytlr<111i11rr1 

I'll\ I I' tile !.! 1'•1t1llcl. :111ll th, tin ]11(1'-S • 

• l z,!11111 ·/11111,111 ,,,,,, 11, 1-. :1\ hn111!' . I t 1hc h .tl' I• 111:1i1i-.... il''!.'l\lltlllatin~ 

,iii ,111.J hllllllh ('111111ll\\C1C1cl, hla,·k :111,l p,nc•h-l1H\11 l "·illr1\\, ..,hadc 
1 Jf ti 1 ,a1 di, I)' \\ illo\\, n1td 1 It, :-:,tli,·,'lllfll fllil,\ '.!du],,iili, t 11,ue•, 

·1 ,, •IJ1,ol lhi.......e11 :11 (p\\fl l 'it, \\•1'1•,,IJ-....•1,c11}1\ ,Jii11111 l~ 
• 

1~48 111 ou• 1·,1,1 h, w1,i11 · 1)111 ·111~ tl11· 1i1·"t ..,c;i--,,n ., !J 1t111!.!1"n-
, • 1 t 111 u 1d1uit, ;1p111•a1 el 1111 th , 11,-,,· 1,. 1 l·,1r11 1 ,., , • pln11ts 

• 1d111 \( ,,1,iJ,h,-., 1•111h,1t1d tl,\\1•1,, intr,JdltL·•·el ,111,I 11nti,, ,u•r1l,;, 

111 ,1 pl 1111 u !,11th 11pl,tnd :111d :11111\ i:11 1.'"I'' ,, 1•1:ii1•i1• }If: nt, anil 
I 11 , , "'\ 1 p nn,I ,a 11.J,\ :i r0a, "• 1, l11·t ;1-,,1wia1, ,1 in . ,., 11J'ns-

ll nil\. u, I' ct1 111110\\ ll , '.!1n.J1 1:il I Lin inatic•n n1 ,p,·,·h,, 1.1111i1. 

ll 11 I JI it l1l li.11 llt•l c•, r1i1 il :'J.\\:l ,\ Ii) a ,uli,t•Jlli Ht 1, .... , 1 1· f! ,1111], 

l, , , 11,l , t t 111 lli , 1, 1 c111l, :111 :iUu, i: I 1 I 1 1-,·t -1111 ii at ,l hy 

011,l ,tltO Ir\\ d 
' l I RL 1 ", 1 

I 

n 

t 1l• l 

1,d, ir,r ,,1, 11:il ·· 
I I\ d \\ .1, ,,Ji .... l \ il t11J' ,, t'I f, I I J ,-, 

I• 11 olt:l ..,,•att(•1111 c ~ · 1 1h1 ,ur :1('11 < i' th 
ll 1. 1 •• 11 ,1 •f111..,',1, d ·h1•1l~· n , 1 1 r, 

1.11 , 1 "', 1111 n, ,1f I he , . 7,, ,, 
' 11,u Ill~ t II fil ..,, S\lJ 11n1'l )'j\" \ I' 

t1TI1, 11111n• 11111 11sh, t, r.1111 

,11 1 "it oJ fin, ,ilt \\ n1< und 
I I 1 I t fll I . I I \\ ' I \ Ii<: \ I... l I 1 l ,ti V 



l ' 

11e•c•l] I ,j( d ] •,\' 
hr11u!.!l t I,_, 

11! h,•1 l tl:1nt,. 1 h,· -.t·1•cl-.. of "lti,·h ha,1 pl 11l1:1h1:· lic•L 11 

the' ,a1111• ll11c1d-.; \\]1i1·h 1·a11i1·1l till· silt. H, the ,•nil of 
.tllil 1·',11(•,·i,illr .Jn1·i11!.! the• -.t;1-..;11Jl i'nllo,,in!!. th,> l1;H' \\[I, 

q1111, \\1 II I'll\( l'c ,l lJ,\ th, 1 111·.Jin:ir.,· 1l111-..,1111 l'illTi1 ,1 I,." I lll' ,1r1 an1,, 
"e, ,!...,, l ,1 ,11 r11. -.\\":tlll] 1 .111.J f,ir, ,t I ,la 111, 1,, i11~ 111cli-..,•ri111 in:it,·l., 111i,1 fl. 
\, ti l '' 11·, pa-..,,·d 1 Ji, 1111"1·,I \ l'!,!l'l:ltion lc111k Jlll'"-''''it,]l, nncl "' 

ali :,1 u, 1. I !.!In,, 11:1, 111, 11 d,,, ]11pl'd i11 "hi,·11 il11 1110,t ,•111111111111 

t1·e·1·, ,11 L tic 1·1111,111\\1111,l. -..11t't n1apl,, li11"\. 1 1,1,•r. !.!l'L'•'ll ,1,h .. \1111 ri1•i1ll 
,,J111. l,Ja,·k l1i1,·h. lila,·k ,,ill,i" :111d ,:i11,lha1 "1ll11\\·.·• 

~,lll•h 'le a, ,,hi,·h tilt <lr~ I 11••11!.!li ,,, 111 l'lllllt 1h1 p1.1y!.!I(1l11!cl, CJl' 

il11· "ind a1, 1,11)\\ n 1111c, hi!..dl 11111,·i11!.! ,l111n•, .111,1 rl, 1 p 11, JH1•,,i ,n ..... 
· I,' '"'•llt-... · \\l111·l1 111.1., l1a,,, i11t,•1111itt1•11t (,1· p, 1111~111, nt opcn \\3lll' 

!--;111·1 ,ln11t· a1·,,1 ..... 111• '''"'t P,t,•11-..i,1h ,J .. ,,1,,1,,d 111 l,,\\.t nl"11!.! ti 
1 l i'-'-'llll Ui, l I \\c•,t nf :\J iss11J1J'i ,·. 11, ·,nd I 1ali t'n1ni,1 .J1111t"tion 
Thi-.. . r,·,1 ",1, , ]. -..,,•ril ,, ,l lt~· ~hi11H k 1910, 1917 . Th, nndulat in~ 
Slll'l,lc·c ,,, tl11 1nllr -..1altili.r.,·d du 111 .... -..111,11,11 ( .... ;1 11i11 ,-.t,111,l 11i 1•1)1t1111-

\\{l1td-, \\ 1th l'I"" ,l e·an,ql\. c1 spar:-., !.!1'0111111 t•O\ ,,r ,it !.!ta,-..;e, :11111 

-.;,•d!.!1',. an,l -...·al 101·, ,I d, n ..... , ,·ln .... t,·1·, oi ( 'on 1/\ n1, 111t1"t Ju ad hi!!h 
,111,l ~II !11 .:11 t', e•l in .Ji.till!(< I'. 

··Tllt' tir-..t pl;111[s t,1 1·il~,· ]>CJ-..-..,1•-.,,i,,11 ,1f tit,• 111•\\ ,lnne--.n1·1a,•,._·• 

'-.I', "" i11wk, · · ar,• 111t1stl~ 111,•111lH•J's 111 1 hl l\·a Fan1il,\. tl e· L1!! 1 11D 

. I 'f ,., It I I" I" I II }I (II I ( II ',-_ 

t ''""' '"" , 1/11l,1 
t ,,,f11l11,1,1 ,11,1ilt,tli, 
! >111, ,, ,1lri11, C 1/ ,·,,id,\ 
f )rtlu, I Ill/( 11111'111 

!> , ,1,111111/1,1, i/1111", 11,i, 
/} , \/llllrflll/1/ 111/11 \r, l/"s 

( ;/ If( 1/11 /11 : ,, I, 111rl11!11 

!,, ,,,, ,/, _,, I,, ,,,tt1f1t 

11,11/11/11, rtl/111 

!' , f,tl,J,lt 11111111 , 11,,tliil,1111 
/ ', lt1/ 1J\/1 1111111/ /J/11 jlll/'I Iii, 

., I"''"'"' 11l1 .\ /11 l 1 "'I/ 
,, I "/1/,u,f 11/1, J"' 1/c i /111 If 

1 i, ia a 111 l ri, 10111 

"\ 1 1th,•r [>rol',•-..,111 :--;1ti111,·k 11,1r the \\ 1·11,•1· h,1, s1·111 .1nv ,., id, lll' • 

111 a11 • ,,the 1· \\'1u1cl l.111<1 ;i,-..,,wiatiuu to tulln\\ th,• P111•ul, tn1n in thi, 
area. l 'nile•1· 1 Ii,• l,ll':tl e1111dil i,111s the Popnl, 1 n1n 1s a 1, r1n111,il :-.\ll!.! 1' 

ot i1Hh·ti11it,· d11La1 i1111 ~lt11111·k \\'1"11le: • · l n the t\_'\\ ,•a-..i, 11],...,, n L'd 
in \\lllt·h tlJc c·ult11J1\\1>llds had ,li,·cl 1h, r,· \\'! l'l' ]l(I fnl'l"t }'lnnts left, 
bnt JI<·\\ clullL's \\ 1•1·,· 1,>1·1111•cl a n,l thl' ,·: <']e, is l1cin~ l't'IH:'a11•tl. ·' 

\ ei•y an,·iPnl ,111111, 111'rhal':-, half a 1nil l i1111 ) e 11, ,,Id, 111a; h, ,1 lll 
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Jh 

\hi' lit\11• J1111-.,.., ]Ja1li11l,, 1u11111i11i/(fftl, c•c1\'1'ri11!!,· -.,1·,1'1·,,l .... qnarc 
:11til rn1itill!.! al,n11d:1ntl~ .. \ t't1·r rh1•1·1 II]' f11lll' y1·;1 r:-- tlr1\\'l'l'lll'-! 

lwr·,11111 111111·1· ;1111111111n• 111•,•yaJ .. 111. ,ha1l1n!!, 11nt th11 J11C1-.., . 

yarcl, 
• 

pl.1111..., 

• \1t Is i111·h ,· la~•.' l1a11k 111 a ,,·,H,d.., r11a,l 1111«11•1· 11•d 11:ik .... \\·;,..., ..,.-ttl1 ·d 

1i1·,1 li., a tl1i11 -.,t,111,l ,11 f) 1l1i, hu111 1111, l/11111 . • \ft1·1· t\\11111• 1!11·11 .,c·ar--
1111· ,i!.!111111i.... 111;tll1d !.!r11,,1l1 ,,t . l fri,/111111 ,1111111-.(11/11/ll l,1·!.!ctl • ..,1,r,.11.l1-
111!.! dn\\l1\\·;t1,l ll'tJlil a1t ,i],l .... t;111d al111\1 1'1,· li:1111, In a 11\\· 111or,' 

~ 1•; I', . 1 t Ii, I, 11111 1,a, l 1·u111 pl, t 1·l., ,·()\ 1•1, 1 i 1 h1· l,a 11k t11 I hi· 1·x,·l•1,1 ,n 
Ill /) 1/ ··i1 /111111. I ~111 1111 :1 11,·:1 rh., , 1 rt 11·,tl hank . ,.,p11,, d h., • 1t th1 

la11d,l1d1•. 1l11• ..,,,11 l,•r.., :11•· !>1/ri, /,11111 1,11,il/11111. 1:ra, l111lh" 1,1, 

,l,11/011 a11,I . 111//1,,, ""' {I/, 1•i,. Thi, ha11k j.., ,l;1111p a11tl ,1,111~ -....•1,I 

l:11·1l111 1· 111, ,11·1•iJ111 n 11•11-i',11t1 1·l,1~«·., l,i111k hn, l,,,,•11 ,·,1nt1n11nll~ ,, 1111 1 

i11!.! !'111• th,· l:i...1 :.!ti ,,a,.., 11 l1.1,.; 11,·,1·r had :111,,1hi11!.! li111 1·lu11q,, ,111,l 

tl1i11 ,1:111.J, nl /J i/ 11/i11,,1. 

Tl1r• 1·111!]'',(' 11I I'\ 1·11 1 .... h q111t1• din, l'L'l\l 1111 ;-i l.111.J,li.J, :111 !('•. 'ii .. dl 
1111rtli ,,t' l l,11111•,l1•a1L i11 l n\\,1 ( '111111ty. Thi .... ,li,lt• hn·;ik, i11tu , ,,, l JI 

J1ill,id1· \\ itl1 HHI' I t'(l\"{' I' ()r l't•d 11ak a11d l111,1,·11. illld a !.!l••lll ,l i•t\\ll' 

,, I IJ11rfr11111i,1 111n11if,11·,11i, . .. 1 11!1t111111Hi,n11 l,,t, ro.,li, /,11111. .111, ,,,,dr,11 
,,ti, 111111f11s , . I. r,"/1,1f11, ;11HI J: r11, li11tl1111/1111 u11I1 {11,/ 1 ,11. 111I, 1 ,11 , 

,ti'• ,'-i ,J/it/111111 1/, 11\/lrtli., . • t ntli11 111/fli, 111d1\. !> 1, t'l·i/1,, /011i,, I'll, ltil l ~ 
I11Is,11IIn, 11s1. 1·t1· first t'n111 1d tl1i-, ha11k f,,,,]il)· , ,il1il11.1 ,1 1n !>1-

f ri, l,11 111 :1111 ! IJ"rh11/I/ 1111 11H' upp1·1· t,·11 1'1•11. \\l11l1• tl1,· ]11\\Pl' J1art 
.ili·1•;id_, ltnd ,111111· \\ ill11\\ ..... d11!_'.\\11nd-.. .i11d t;1ll It, rh .... i11,·l11di11~ f ;111t· 

,11111 11111/r, 11·,11, (, . ,,11i11,1111 Jlu,·f/ .. , ,il1rl,1,111 111111111{111 . • t ,/, 1 "1,11 11 11 ~. 

!.!l';i-.,,.;1, ;11111 ..._.,t1°1•, 1.,111•1· 1'1111 \\1• !'1' .... ,q.Ji11!..!-.. ,1t' ;1..,p1'll l'r,1nd 1, 

l1,1J111l11id,, .111d \\1ll11\\, f.11th1r 11p t h,· hi111k ;111,l J: ·"1/J11tl,,, 111 

11 1·,,,/1/,/1111 .ililllll~S1 t h, ....... \ I p1·,•-,p1lf /: 111,li11l/11,111,11 li;i... ,·11•i1t.J. 

l'1•pla"P1 l tli1· olht'I' 1111 1..,,1.,. l1Ltt th , 111•i!.!11h11ri11!.! P,tk,. 1 ]111, .111d 1nd1 n, 

Ii a , 1 • 111 i1 ,\ 1 · t I 11 I .1 • 11 Ii II I «l T h 1 1 ·1, i.., .1, .' , • 1 , 1 "' Ii t 1 I,· Ii 1, 1111 h 111 t I , " 11 I 
. \ 11 1x11·1·11 11•1.\ int 11 1'1 .... 1111!..! .., •. , 1111·111·1 \\ ;1-, ,l,·-..1·1 tlw1 l 1,., Th 1111, 191!') 

18 ll ] ) ;1 !1,1•1• til 1';1\\ ('dllh lh l'\1\\11 111' Ii., '11,·tl!._!1.., ill -..11111l,.1..,1lll 

l>1·, ~l 11i1 1,•,. T h,· 11•,·1•1• \\a, tini,li,·d i11 :\f a., l~ll-t-. a11.l J,,11 111,wti,·

:ill~ l1;i t·1• n_, !ht• 1·11d ,it' th e• ~J't l\\'ill!.! -,1·.1,1111 ,-iii .... p1•1·it•", l1ad :1f'J 11 •,l)l' 0l 
1>i ~\\1'1·d . l 11111n111//111, ,·, lr11//, n1s, 1·1·,11 ·hP«l tl1<· ;1 l ,u11,l:11w1 an,l lu, 

tt l' i,1 11 <· 1• 111' ,1 ,l "111i 11 a11t. 'l'h,·n· \\1'1'1· t;1ll l'il!..'.\\1·1·tl, (. l 111bro\111 tr1JrJ11 
.111d \\ i Id ,111111,1\\ 1·1·s a, hi! .. dl ;i.... a t:i 11 111i111 -.,,111 .... 11f !.! 1 ;i-..-... a r 11/" 1" 

, ( ' 1,,11/111/11., 1 • ,, i1i .... t h i!.!li .11111-..;1111 \\ 1•1·d .... J> ,,t,1r11 ,tr"111 1 11i111n, 

-,p r n,\ li11~ a111:1 r.1111 Ii-.. .... i:-. t'1·1• t in «li.in 11·11•r. a11tl ...,111J11' l:1111!, \ q11.11 t, 1•, 

< 'h, 11"fiuil111111 ""' 11111 . .\ 1 1111v 1•11,l 11t t Ii i• l1•,·1'l tall 1·.1!.!\\, 1 d ,\.,l, 

d , n11i11:11il 1111 a .... 111ttll ,tn•,1. 

111 th<· 1'1ill11\\i11!.! ,,,a r la11i1,·, q11al' l1l' !.!1•1·111i11at1·d n111,•h .1lt1,1d o 
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, llllll'- 1,1 ,1 1111,·1 n,,•,q11•· ,·:ii, Ii.\ ,-,, 11-11.111·, ' l'h, •,1• li11., 11111• ,., 111•,l 
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..,, It, 1•:a,·h li.111· Ii,,-. ,nily ,1 lf ,, ,l.1,,s 111· \\< "k'.-.. ~1 1
\\ 0111•-; :11·1• 1·on 

... ta11tl) 1 r,,,,i111..! 11111 l>itl1111 1938 (•,1i111nlPcl thn1 11uts \\ot1lcl ha,,• 
1 ,11.IHHI 1'11111-ilail'"- i11 1'\1 I'_\ 1•111,i,· it ,·Ii cil' ,oil, a11d lilu1•g1';1ss nn•• 

111lliu11 Thi•],,.,,, 11i11c a11cl -..11ft,•11i11µ ,.rf, f'I Jl)lls1 he · 1·t111siil1•r:,hl1', n11il 
, 11u:111t1t~ (Jf d1 ad 1 i-.,111 ln11,111s 1'- add, ,l to 1 ht> soil. 
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\\ 1tl1 1l11· t'\.<·1•pl1111t 111 ( '11.'1/lflt l,n1<, 11/((f 11111 .• l ,11·,"{1, 11lb,1, l'ua 
1,,.,,1, 11,i,. (J , 1111/J,, 111 l11, 1111i,. 1·, r/111u1 /111·-d,tla, . l 111l1ru,i,1 arlt 111i,iif11lia 
.111,I /t' 11/,1" ·· 1·1/l,,s,1,· · ;ill 111 1lt1 ,111Ti1•, 11;1111,·,l ;111• t.,1,i1·al p1·airi" 
pl.u11, 'f'lt1 •...,, ,11 ip, ...,1•1·111 t11 lta, ,, full~ n·tnrn,·,1 111 j'l',tiril' in tht 

.tll11t t 1•cl t i1111· \ 1111,lll I' :.! h,1" I Ii,· 111,..._,j \\ l'(•11 ,pt ,·i\'' ,111d Ill i!..!ht ht 
1•<111,1d,•r1·<l J.,...,..., ,•.,111p]1•1t·I., 1·,,...,111r,·cl It j,._ llt1lalil1 ltn\\1'\ l'l' that thL 

li,1 .... 1111· 1]1,· l'11·, 1· ,i 1·111..., ar,· ,,.,·., tli ff1•rr 111. EiilH·r tit,· ,tri11..., "'l' I '~ 



Ill.I- ,1 t,l· f\1[11::,; n)' It\\\ I I 

: 1 11n, r1·111 11•,1 1 .... ;i11d 11 11), ...... ,111 .tift',·1·1 1,1 ,., 1,, .... 11i p1a1ri,. 111· 1111• 

,1 t·q,, \\1 rt 1111· lar!.!1 c·ll!lllt.!ll 111 111:1k1· a1l1•q1udP ,anq1]1,-., .\ ll tltr1·P 

1.1k, ''•!!1th, r !.!I\ 1· 1 h,· 111•,t pie·\ 1111 11! a pl airi, 1lor;1. 

11 ._, n,·ral lla,d1·111·111wlud1,l that t1\1•r-.,i1111 tnk1, plac·1 \Pl'.' slu\\l~. 

11 • l, t 11\111 !.!I ,1, .... ,111,l s\\·t•Pt 1·l11\, 1· a11• alil, tn jll't ,·1·111 r1•, 1 1-si1111. 

I• ''"' 1, ltl,, h th.it '-h1111Pk \\·:i-., ri!!ht in ,;1,, i11!! 1liat 1•r.i11i,· "ill 
11·.1 ,, 11, t1 11,lll , !.!,111i--1 ,1rdi11:,r.\ ''l't d, 11i 1·:1n11 1111.l !.!rtrd1·11. But 

l.t • II !1.111\t pl.1111, 1·a1 o 1ld11 1lt1• sllll'1li1•sl ,t1•pp,• pl.1111-. !.!,t1l11•J'l·d 

'·' , '\(l 01 r, t r111n nl "' t 1· 1 he \\ 111'1cl i, 11111 -..,1 ,·1•1 lain. I 11<1,,,.,1 11 i, 
11 ,· 1k1 h It 111:1, J., that s111t11,th hr"t111 !!las .... ,t11d I 'a11a,l.t thi--ll1• an,l 

,\\1, · <' 11 1•., r .111cl 1,lu, !.!f',1,, ,·a11 h11l,I tl1<•i1· 11\\11 :1!.!:iinst th1• prairi, in 
.ti ( ( 1,J, ,,,i], 

\ 

['\\ \,)ti'. Ill' I I: \11:JI I\\ :--)IHI[,, 

1 ti 1,·,ti11~ c•XalllJil<' 11f -.,111·1·1•-.,si1111 \\:1s ol>-.1 l'\t·tl 

to\\ 11 ot I lard111 t '11., i11 l l ar1li11 I 11111t1.,. \ \ ln·n 

at 1 lit' hi .... 1,11 i1· 
lir,;t ...,a,Y th1 

1<>\\l ,it, 1111 1,11h tr:Jl't nl -.,c•ttl1·111c·nt \\·a, a11 1·:-.. 1,·11., "111:111· )llll't 

; l d \ l'..!'<11'11\h ,1,111,l tJI .l ,1d, 111111111111 ~, u1111ri11\, th(' -.,izt• of ,l "it> lillwk. 

Tlri, h; ,1 l.1111 th, 111tldi1• park (11· II:11,liu ('it.,. Pn·stt111ahl_, . I ndr11 
/"'''' 11 l,a,1 r, 1da,·,·1l ,01111 11th<'r, 1 !.!l'tnti,,11. 1 111 111~· 111·xt , j-.;it ""'·1·r,tl 
~f, ,.._ lat1•1· th,· ,q11nr1• \\:i.... 1·11\1·1·111 J(lf1<, \\itli I.'711/\ 11l11l1r,1, "·"ll 
<_Jc1\\' and ,it 1•\1 ll h, i!.!hl. Tl11• 11,·:-.:t ti111l• th1• sqt1al'I \\ft, n11\, ,,,1,ilr 
d1, f I .1 '..'l'd\1 I pit 1 

1 >1 •ht 1,1·n1H•rt>· t1i' tl1t· Lak1•si,l" T,;il1111.1t111',\ 1 It• n 1s a little• t ri

,11,._,J, ,,f h111.J 111 l\\1 "II l\\11 st;ind-., 111 linr oak. "lll1•h \Ya-; i11 1!1~!1 ., 

111 ,1qt it ul J 1·;1!.!111• nt .,f . I 11r/r11111Jr/1111 ,;1111111J i11, pra11·1,·. Th, 11 \\Us 

/', t,,7,,,t, 11111111 111Jttlid11111 and 11111·1111r111111. [ ,, 1101/11/s 11i1111of,1, /J ,71,li

i,,, 1111 1i/'l\(I/I,, .lffi11111 :,;(1/lf(/11111 :1n,l oth,•t ]>1',1iric• pLtlll'i 111 1n-1s 
lit• 11·,11·1 \\;, .... l'(IJll)tlt•tt'I., 1'11\l'l'<'r\ ,,itl1 /.'/,11., !/llflu·(f. Ut•111ath th1· 

('ilflt,p o\ tl1i, ,I l'lth .l 111lr,1111,11u11 -.,till 111.1,lt• ii 1'1•c•lilP !.!1'01111•1 1·11\<'l' . 

• l d .111 ,w, ,1,in11;tl J>,l1il1111i11,11 lil11111111•,1 l11•-.,1cl1• tit, p.1111. The• prairi" 

( ' ,I 1 I t1l 111)1!.! .... 11 \ i, I. 
11:,, d, 11 , 1918 1'111111.J i11 '-,for·> I ',111111.,· 1·\ 1d 1•n1·1· tha t 1'11r<>st \\·as 

']•I• <1di111.! ll'C1Jil lt11\t1111il:111d \\<11H ls 11111 i11to J1r;11r1<· a l111l'.! 1rihutal'>" 
r;n 111,,, 111 -.,111all ra, i111•s ( ntflf11111s ,11oflis. / 11//'lls i111,11,i.,, l 'nJ1lll11~ 
di II, 1,/1, :111,I 7 111111., r11l1ru ,,,·1·1· 1·st;ili] i,;l11•il. ( 111 lh1· 111·11\\ 111' <11 11' 111' 

ti 1· !1,11111'1111'..' 1111]-., tlii1·k<'t-; 0 1· li' h 11., ftlolir,1 \\'t•1'1' l'c11111cl, \\ il Ii > flllll!.! 
"I" 1·11111')1<.; II) r1,,,11, /(/ill,.;((///(( , ( 'n1f111 f/llS 11111l/1.,. / '1/J'l{S i11111,is. l 'ifi., 
·,,,,,,·i,, ,11,,l ( '1711,f r11., ·" ,11111, 11,. l{,·11111a11\s 11t' pr;1 i 1·i,· \\'<•l'<· 1'1111 n il 

1111111•1 tl11• t'arth1·-.,t 11utlic 1·s ot' l1J1·1...,1, in<li,·atill!.! 111,·asio11. It \\onlc1 

.i1•1••·a1· that 11'•'1•-., -.,p1·1•:1<1 di1·1•1·tl.,· l'ro111 1l1c· lH1110111la11d-., i11l11 111< lo\\\'1' 

1•,11·1, 111' r·a\ i111 s, l,1 11 pndi1 h,,· 1 h1· 1111•clin t ion 111' / (/, Ifs rJl(ll,ra c,11 ilH' 
li1ult, 1. dri•·I' ...,it1•, 
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F ie 10 A d1agrasnmat1c representa • ., of secondary plant ~U<."cession in 5outhc-.istern 
Iow a under severely eroded soil cond1hons (Xenc) and under slightly eroded or 
alluvial soil cond1ttons (Mi.>stc) The plant.s mnst frequently dom inant are shown 
by 1t.1lte9 
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LT:'\'D.C~ -~L'\PLE 
Tilia a nH ,cc:110 Acer 111gri1m 

, 

I 
OAK-lflCKORY 

Q 11 rcus allia Q1 ere, n1, .r Q II C rr I s JI a f ' • ( I} ' 

Carya ot:ata c,, r 1a cord1fon 11s 
• 

l\lESOPH\'TIC SHRt.:BS 
Corylus onu · co, a Zanr',L'-" .1'11111 am<'nca, um 

Cclast nis sea 11cl ens R ibcs gracil e 
1'1bttrn111n affine 

• 
I 

XEROPH1'TIC SHRUBS 
Rh 1s glabra Ccc otlt11s o •Jtus A1 1orpha cantsc, ,1~ 

Rosa prat 11cola Ct 1'!..Strus scandcns 

I 
XEROPHYTIC HERBS AND GRASSES 

A ntc1111aria plara I n1Jol1a A nsticla SJJ C rri sp. 
Th altctrum d101c111n 

FER:".S 
C cn11,1o~orus rhr:ophyllus 

Polypodt 1m r1rgnuanunt 

:1.1oss 
Polytncl11tm Jt. pc , w1 1 n Cathan a tn d d .! 

Bar:ram1a po11 1jonn1 , 

FOLIOSE LICHEJ'.:S 
Physna sp Clado111a sp 

I 

CRUSTOSE LICHE:;s 
Le ,dta ~p Contocybe sp 

F,g l St ... ge o f Lhe xerosr re v. llh •he dom1n.int pcc1c of ra h !.«I'" 

I .... \ 



I I 

a,,,1,·1.1\11111 Thi in 1, 1,·11,·1 i, th;!1 1111 \lllt "'[ll,ll•· 111111 111· ;11·r, 111 ,qu;11 1 

111il, 11I 1;111,l t lit> , 1•!.!•·tat 11111 ha-.; !.!1111, 111· i, !.!11i11!.! 11111111!.!li 11111' ◄ 1\' ;1n 

,olhc I .,f th, ,ta!.!c, 111 tra11,itiuth ·" i11,li,·alc•cl li_, t 11t• :tl'l'tt\\,. \\";11'll1'1 

ac·t11,tll.,· 1,l1--.c•1 \ ,,,I l1h ti1·,1 1h1" ,ta!.!t•,. I 11d, l · · ,h111'\ tc'l 111 <·li,111:.,:1•, · 

"\ li,\l !.!i\\'I ,1,,1.tl t\..&1J1jd,, l't-11111 ,1tl1c·1 ,t1\l]"t't', )ltt I\\IJ ,ilik1•' 

The· I, Ill ,t.11r1, iii \\a111t•r·, 1•.11w1 an· ;11ri,,·.J ;11 I,, in,p11·Ji11n 111 

,1a11d, .,nd Ii, th111· pr11,i1111,. Tli1· :11!.!llt11t1il tr111n ,111,i111i1., \'l 

1,l\1 1·011,1,l,•rl'cl 1111,h I tit,· 1i1]1• lll 11111ati,111 l1Plc)\\ \\ I ti11d 1li;11 

Jll1>\J!l11l, 1, th•' a,l1•1[11n1, ,., i,11111·1• 1,, · !.!•·111 ti,· l'•·lat1,,i,,l,111 

l'u11<·(•11111t'..! .\ik111,,11·, t·l1nrt. tltf' t'1,ll111\lll'..! 1·1·111.11-\-, ,11111 111 111• pt I' 

•i1H·llt 111 l.111!.!,, :--tat,· l'a1·k tl11· t1jil:t11d i, 111;1.J,· 11p 11[ !.!l:tc'tld dtiP. 

Iii, ,-11• li_, .J,.,p !.!tdl<·.,, 111:11 l,11d ,1 .. ,,11 111 th ,· 111•, .\111in,·, Hi, 1·1 · 

'1'111• l11\\1 I' 1hi1·t.\ r'1•1 t IJI 1li1•s1· !.!11111•\", i,. in l''a1·1'-.., l111t111d1•d h., \t l' 

1i,-a1 "·:ill-.. ,,i-1111 ,, 11 p111'1,11-.. P11111-, _, lu111ii111 ,a1Jtl-..t11111•. , 111 tit, .... ,. -..,11Hl 

,111111 ]1 ,h,!1' .\iJ-111.111 1i11d, 1111· f'l'lhlt1-..1 .111'1 f11li11--.c• li,•!Jt•ll l'Clllllllltlliti1·-.. 

;111,I 1111· 111t1-..-.. «·11111111\llltlil'-.. i11di<·:il1·cl in hi, c·h:11·1. « >11 tlll' 11\<'l'I,, i11~ 

!.!\1.._1 .111,I drift. 11111-..1]_, dr·it1. 1]11· 111l11•r a,-..1ll'i.tti"1" an• t"11111J1I. l> r 

.\ik111:111 cl111•, 11111 ;i-..-..111111 tit.it all 111' tlw p:tl'k an :i \\a, lir,t p11p11-

l.1t,•1] l,_, r•1 u,111-..1· lil'ltt 11,. 111 h11 t,d]o\\ I 1l i11 ,u1·1·1•,-..i,111. l'r11111 1•l.w1 II) 

Jd;11·1•. I,_, 1 '11• 1,1 IH·r -..1.t!!•'-.. .,1 hi, 1·lu11't. 1 \'I'll 1li1111'..!h :ill ol tlt1·,1• 1·11111-

1111111i111•, .11·1 1111\\ in p111::--i111it.,· in 1111• ari,1. P1·rli:i1•..., l1·-..-.. tl1a11 "n<· 

p• 1· .. 1•111 .,f t h1• ;111 a ",1-, .. , 1•1· l'"l''tl:111•.J l" li1·li1•1,, a, 1111\\· ,1-••11 1H1 

t 11( 1111,,t 11·1·1•111 l.' •'XI'"", I 11·,l!!•''· 

Tl11• 111t1 1l1i11'..! 1·1·11;1111 i-.. 1li;it th,· p.tl'k ,,a, 1·11\<'l'<·«I ,,ith drill 111• 

l1Jtt 1111• '..!ltll1•.,, "itli tl1<'i1· ll'1l'..!1'-.. ,,,,,·p 1·x1111-.;1•il 'I'lJt• 11111,1 1·,·rlai11 

i11l1·1·1•1wr• i, 1lt;it 

1•11,, n·d th1• dl'ift 
i Ill d 

l1111 11 h1•f11r1• I 11<· 0 ull1•\"S .- -. . 

111i.\1•1l !01·1•,1 11r !.!t'a,...,J;in,l 

,,1•r1• 1·nt ,111,, 1t 1,, b1 1dr1H·l, 

. \ 11111 lti>1· 1•p1·1,1 int., 1-.. 1 lia t 1·J'n-..t 1,--.1· li<·l1t·11, !,,!I"ll\\ 

r] r·i it 1 l1<lll'..!II fr111 i1•1,--.p f11nt1 .... 11rn.,· <111 ,o. 

\\'h;it 1]11·11 d<II', ,1wh ;i "1·l1ar1 111 ,111·1T,,i1111 .. 1111';111: I t 1111•;111, 

1ha1 1]i,, ,11'1',l Ill 1p11·,1iflll !,a, a lllllJlh1•1' ,,r pli1111 ('llllllllllllil i1·s diff1•)' 

i11~ i11 <·,,1,q,l1•xil, 1111d 1•1•1·J1i.1111•111·1•. Tlt1·,t> 111:1 .,· 111• list<'d in t l1i> 11 rd1 1· 

iii 1l11 ·i1· <·11111pl1·\.it, fll' a,h·,1111·,·1111•n1 . .1u,1 a-..,,.,. \\1111ld Ji-.;t Iii•· ,1w1•i<'• 

111 11l:i111, l'r111 11 .\ li,111rw1•;tt• l1, ( lr1· l1i da1·1•a1. 1,r 1111· ;111i1nal-.. !'1·11111 fi,.,lt"" 

111 ;1r11phil,i;1 J1', n pt il,•s ;111d 111;1111111;1\-.. \\"1· :·1111 .... i1]Pl" I h1•s1• ta:--;1,1111111il' 
111 l,r ,.,,,J,1ti1111,11•y -.;1•q1t1·111·r•-.; but 11(1 0J11• think-.. tha1 .111_,. n!'<·ltitl (11· 

l11\\;i i, d1·s1·1•11d1·<l l't·llJll nit_\ To\\H Iii_,·. Tl111, 1111il1•r,\q(ld 1111' 1·l1a1·1 

Ill° -..111·1·1·,-..i1111 is u-..1•1'1il, 1 IH· 11101·c· ,o h<·1·a11,c • it l1ri,t ]1•, \\ 1th pn1hl1•11i-

l111· ill\ 1•,tignli1111. l.,;11•ki11i,! -.;11,·li all C xpla11at iotl, <·harts or -;1l(•c·1·ssic111 

;111· l1k1•l., t,1 ill•1•1 I\<' thc• 1111i11itiat1•d < ll 11111• ,,·l1ic·h I p11hli,;l11•d 111:111.,· 

.' c•,11·, it'..!11 c 1935 :\lill,·r· & l•:'..!11 ·1' 11950 1 h,1\1• 1'1·<·<·ttll.v said, a111l 

ri'..!1111., '-'l, it \\llllld l" < xc·l'll1•11t "ii' tl11· nr1·11,1·s \\<'l'«' ;ill r·1·,·!'r,«'1l" 



11 "onld -.,·, 111 1nn1•h 111,,re trul hfu 1 and oh.ie1•t i,·l· to say 1raukly 

,, lint \\'1 1n, an .. 111,l to li-.t ,1t11· 1•(11n111n11itie, by ._.Jas,it\ in~ the1n ac-. . 
1·,1rdi11!.! l(l llnrist i1· ,111.l lii,1l,1'.!.i1·:i1 e<•nlpl, x.it~·. I II tl P Hl -xt l'hapttl' . 
l :-;hall Jll'llt't I,\ tc, at ,1t1, rnptP<l 1·lass1t1,,atio11 (11 tht' 1•la11t ('(111111llllll-

l il'-... nl \1)" a. 
Th, 111~ th that lit, lw~in, 1111 111 ,, l.11111 ,, ith :1 '.!.l'O\\ th o li •hen.", 

i11l111,,1 d !,., 111, ,s, ,. nnd th1•u 11, , as,·nl.11· pla11l, i, nt :111,·icnt 1 ;2111. 

:111<1 1, faith fnlh lt pr11,lu,·1 d in t, x1l11l11ks anl1 111 ,111111 other\\ i,·' 
,,•h1,l:1rl~ Pfllh'I'" llun1li(1),l1 in 1,11;, 1807. p ~1111 llLllt d 11 ,1~ li<'hln, 
,ll'I' jlll•Jlt 1'Js lll t·t11)] 1·l1111,ltl, li11t llll1 in \\,L11 l ··\Y11 .1' ll.l I 11} I \\·c111l 
l,;iurn, ihr, < ,1p11·l \11,t i'.!. 1•rh, J., 11, 11a iil11 1·zu!!•'ll I i11,t zarlL· Fl I I tLn 

,la, 11•,!111111,1· 1,,•sl1 i·1 L: 11b1n111),t, 1,riistl. kraulal'ti!!t ,-:;, ,,ii1·h-.. uu,1 

,1 r:i111·h, 1 fiil!t n di, h In tt rl1•r l:in'.!1 11 :1lH 1· u1u._, n11 ,, 111 n z,, i,,·1
1

1 
1 

z,·it :iii-.... \\",,, i1 1 ,,.1 1,,1, Fl,·,·ht, n 1111d )l,111,1. ,1a, }11 ,, i1l,1 11 in ,111 

Tr,q11n }'111\tilar· ... , 111,qd11,11,n un,1 an<h'l'• t\t1, 11i,d1i'!l l f,rptl.n1-

1 11 1\11, er <·t :ii 1951 ,1-xpli«·itl~ -.t,1t, that 011 '.!.l a11itl 1 ,•k-, 111 
\.11rlh l ',1n,l111a ·, ·1·1i....1,,...., .11,,l t,,liu,1 \1 .. h11t, ,111 p11,1•11 1,1 Ii 1 

r,wk -,11rt'a1·,, hnl do 111,1 i11il ia1, ,11,·1, ,-,inn. 

/.11:\ \ I ]l 1:-,.; 

Th,· ,·a1i-...1.., 11!' ,, !.!t 1ati1111al 1·ha11~1• n1, 111.111,. \\', 1:1,, , 1•t.\ •l • 
d1,,tl'llt'll\1• 1ff1•1•ts ,i1 ,rn,i1111 h,, l'l\t'),. In l.1n1lslid,s. h: ,·rnu, 
h1111tall i111, l'\"t'tlt in11-.... Tho1t1 ·.., 1915-1918 11 \ Pl' sltn,\ l'•l h \\\ 01 
,p<'<'lt'S of pla1it 1•;111 1·11)\\11 nut annth1·1 h: ,1,1rtin!.! off I rirli, r int 

. 
'Jll'I IJ!!. 

Tit,• ;\'l1·11,·:-, 111' -,]111111 l11,rd1•1-, is 11l .111111\i, 1· ..... ,1 I '1'!11 plant, in 

,11cli :1 ,•a-,1• i111l11,'1w1• t it, , 11, ir11111111'lll in 111.111, \\,1,,, In ti, "ri1 
<J11,·1·1·1•tu111 Hlt,11•l11111 \11,l1·111H•'.!.tl]ll"l11111 li'.!.hl i, strull'l• ,t in the 
1•r.11n,·. \\1·ak,,,1 11nd1•r tl11· 1n•,·,. i11t,11111•1li:it, 1111,!1,1· th, ,hrnh, 
ll11111i.\it~ ,,I :1i1· :11til 11111i....1111•1• 111' -...nil .11, • !.!l'l':!11·,t i11 \\t111.Jl.1111L ll'" 
111 -,ltntl1l:111d. 11•:1-,1 i11 !.!l'a..,,l:i11d. T, 1111111·at11r,, ,,i· .iir n11d ,,,il n 1 
l11tal 1, ap111•at i1111 :11'1' l1•:1,t i11 ",111.\l;1ll,l. !.!l 1•:L11 ..,, in '.!.l':t..,,land Thu.; 
1111·1•1· 11111•n•1·li111,it,·, Ii,• -...idl' II\· sid1• ,l,·t1•111ii111·ol It, 1l1t ,, ~, 1.1tio1 . ' . 
l•::i1·li 11111·r1wl1111a11 ,.., 11111':l\11r:il,l1• 1,, pl:1111, ni' th, 11tl1,·1·, l~ ut 11 t 

!('.., .... "'11-,111,1 111,•11111<•1, ,.i· 1•;1,·h 1•11111111111til_\ 1·.111 Ii,,· it, ih, J.,,1,111" of 

1h,· :11l,i:1t·1111 ,1111·,. :11111 111:1, Ill· :ililt• 1,1 1·li:111!.!1' th, , n, i1·t11111t n1 t 1 

1l11·i1· ,n,11 :1th:i11t:t!!•' It' 11!1·.,· '111. 1111, 1•11111111111111~ 1•111\\11, 11111 tlu oth1'J', 
~ 11 1·11 1111111111 ;t11d \\ i.\1 spr1•:1d is 1 hi-. kind 1)1 , 1'!.!•'fa1 i1111:tl , hn11'.!.1' tt nt 

<Jll(' is It 1111t11•1I t11 l't 11 :ir,l ('\1•1 ·., -...1rip 11!' \l''.!.l'l:t1inn I~ ill'.!' h, t\\•'<'11 t,10 
111 h1 t·-, :i-... :1 1J':111si1111n:d s\a'.!.1', :111.\ In ;i,-,111111 a 1111i, ,·r,al 1•h;111~,· 'r, 11 

.\111l\t11<'. 
\\ hi 11 -...n,·h ,trip-, 111 \1 g1•l:it11,11 an· n1Ta11!.!.1' 1l 

n 111111d. 111· i11 pa,·all, I li:111ds :iln11'.!. a ..,( ]'1•:1111, 

1'Llll1'1 11 t ri,·alh ar0u11 l • 
tl11' st rip, , I l ('n!lc,l 

• 



TllE 'J hi ].\1 Itl\ PF 10\\ \ II.I 

zr111,·,. ;1111\ th, 1,h,•n111111'll(lll z11nati11n Ti11· 1•u111111nnitiL·s ha,e b11eJl 
, nll, il t.11J)i•-a-.-.,,,·inti11n,. I }i'lllt'!lts 1916 ha, ,t,1t1 <l that 1.nnatiu11 
1, al" d,\, a ,i!.!11 11i ,1l1T1•,,i1111, a11d t Ii.it tlu z,1111·, ar,· ,ta!.!•'s i11 a s1'l'1. 

Th, '•' ,odlan,1 :1,,,wiatiu1I', nlnll" ttlll ri,, r ,all"'" fnrll il :-,L•r1es - . 
111 11nL-. an,l 111:1:-· h1 a,,un11 ,l to li1 ,1a!.!1 s ,if su1·1·c·..,,i,,11: l -.:.alie"tu1n 

11, -. ,n lll\\ h:u--. ., sali1·1'1n1n .1111,\;!tlal,,i,li" ::. 1·1111L·tnn1 -L 
t! lt- Lt I uln ,1, :; 1~111·r1·• t nn1 ni:11·10,·.1 r1,,11•. Th, :1,,11111p1 i, 1 11 i-. 
t , •, • , L t.11-.. ,, 1 l ~1,t· pl:11·1 lq th n• xt in tlil' 1·11tu·,e nf \ in1t·. 
T ll 11u,I 1·1 1 tai11 1, 1 11t i-. th:it thL tir,t tl11·1·P :iss11t·iatinn, "·ill he 
,\\1 J l, \\:1~ l1, 1lt,· 1 i,1 r. a11rl th, tnurth "ill],., hr11l"111 h:-· lan,1,li,1,•s. 

Thi 1 t 1, O\\ lan,l l'' 1·11 "·ill h1•!.!i11 :in,\\" at :, ,li!.!htl.v ln,,11• l"' ,·l. ( 111 

11, 1·< 11pl, ti111111f th-. 1·:-1·]1 of 111,•;111d1 r, 1211,•r,·Pt111n ruli1·n,~ 111a:-· 1110,1• 

t,, uJ t 1 1r1 i,,t 111•alll to ,,a l1•Y1·l. H1•pl'ti1in11 of 1his , .. ,,·ll· ,Yill 
h>11ti1.u, 1111 ii !.!1 ,1ltt!.!i1· ha,i> 11, L l i-. at1.1i111·,l. a I" l'i11,l 1nu,·h 11111 11111!! 

1 .. cl1 ii• 111 ,·n., ,111•,·nl.tii1111 ,111 tlH· 1,r1,l1,il,l1· ,·li1n;11,· a11rl \ ◄ ':!' 1ati111t 

at .i• ,l1,tc1nt 1 in,, .\ 11 ,Jf th1 z1,i11·, al'<' p• 1111an1·111 in 1 h,· s1'll'---" 

ti, t 1, •·11111 ii 11.111~· r1 ,·11r. 1i11t .. , 1'll a l<wal ,ta11.l 11f hur oak 1111 

• • 1 I , , a h 1 'l 111., .' · l II u 11 d, n· 1 1 I ;r 1l ,1 1 n a ·" -. 1 i d 1 • , 1 • 1" 11 i n t II th•· ri, <' r. 

'l 011 , \, t· 1·,1n 11•, l' 
Z111, · ,,1,1•i,11 i1111, .11" ',, 1, ,·1111,111<·111111, :ir,>Ul11l th,· !.!la,·ial p11111l..; uf 

ti, \\ .. j.._,., 11,i11 I >1il1. Th,,\ :111 ,1tt1•11 n1:1'11• np o!" ,hr1rt li,1·cl plant,, 

, ,ll'l 1 ,1 1 "i1h a ,•,1l1JJ a11,l t1•xt11n 11f itc. r,,, 11. .\s 1li1 s,•a,on" nrc 
\• t ,1· d1, 1]lt 1.11111.., n1u,1• h:1l·k 111' 1'1__11'\\.ll'•l fr,1111 :-1•ar 111 yr•ar. l·~aeh 
,n1 tl 1,, it, t•\\ll 1111iq11<' , 1•!.!_•·tati1111, a ,ituatir111 1·11111plt>l1•l~· haflli11!! 

t,i 1 1• , 1·, 1l11~i--1. lH11 , 1uit1• nn i\ 1 1·,a l \\ 11 h !!lac·1a l pttncl-,. TliP 1•<n1,li-

t i ,1-. .111 ,·1ri1 ,I and ,-~1c111~i11'.!. :111,1 1\i, ,, !!L•1;1ti11n f11ll11\\S. 

11 ll' }11!I!! ]ti 1i11,ls. h11\\1'\I']. 11i, ...... 111111'1, ac·c·u1111llatP llllll'C and 
J'lt1l• , ,1,,a,1 pl:1111 1ic.-.11L,. Tl11 h11rcl.,1i1,~ pl:1111" r>1wr,1;1C·h 11p1111 thr> 
,nncl, 11. k111~ f111• 1 li1 n1,1 h·1.., a ,•1111~1•11i:1l l'•·a1_, ,1,il. l ·'iuall_, 1 h1• 11111·11 

\.J'• 1-. ,111i11•1' ,·11\ 1•1111 0,,.1. :111.l 11t1 \t'!.!<·1:11i1111 111ay 1•,1n pi!.· np 

; 1 • , 1·1• 1\1 1·. f'111·111i11•2 ,I 1·.1i....i ,I 1111'.! 111 i'1 11. :ir1i1111'1 "l1i1·h :i lo\\"Pl", 

,,, 1t, 1111!.!' ,JI 111•1:1t n1a_, :1J'11••nr . ....;,1l1111t·r,1•1l :iqu:iti" 1·111,111111niti1•s 

n1, 111i1r I\ 1· 1·r1\\cl,•,l 11111 \\'l1ilt· 1111 oJi" h:i-. 11hs1•1'\'l'<l .ill of lh1•s0 

111111• -.<..1-. 111 ;111>· 11111 1.Ja,•c>. 1lw ,:11'i,111, ...,t:t~, s ,·:111 111' ..,1•111 a111l thr• 
r·1111t u .... 11111 '-•111i-.. 1,1 h1• alt11~1·thc·I' 1•P1·t:1i11. \ 11 ,,i' tl11•s<' c·h:111!.!t'S ar<' 

111·111"' ,dH11tt li> tl1•· 1,l:nit, 1111111,1•1'1•-. i11 ;i 11ni1111·111 <·n,i 1·011T111·nt 
Tl I jtlt1[•(-.,'-, i-. ,;;l11\\, ln1111a1il,\ -qw;iki11':.! II 1:tkt•, f' t'IJ )ll \ .(HHl to ~11.onn 

.J I 

\ I 

li I. ( 

1,l 

I ""f I ..... 

11,t1 r,·-.1i11~ /11J1:11i1111 \\:1-., 011-..·1"\1 1,l 11.\' L1,,i, 11949 • i11 1,, 11 arti

); k,, al < 'l1a1111111 i 11 L11t·a, I ',n11t1 ·'. k 1111\\ 11 :is H1·d 11 a\\ l .,1k0. 
f<:.i...,t l,:1k•·. Thi 11\1 1 1·!\11,\ 1·r111 11 l:1 ,I I la,, r1111s dir,·1·11,, intll l·~n-.;1. 

l.ak•· \\a, 1·1111,t 1·111 ·1•·d in l!ll~1 1·111 • Ill(' ,·i 1 ,. \\·atc•r ,n 1qil:' nncl is 



1 

1·1 !..:lllarl., 111 n:1•d \\ 1th ('t'111'PI' ,1tltal1 In k,, 11 110,,1. th, !.!l•n,• 1 o 

,tl!.!,lt llr d 11:i,, ) a, \\;1t1·!'11l1,0111 ,1111111,t ('t11ll llll1<1ll-..l,,. l,ut th,•tl I, 

l I ·' l l 1 I It ,ii g' ii !.! )'11 \\ t Ii i ll E ii ... t . T It I' p I I I u 11, 'ti H I u I I, I j I\ t l 1 11. \\ 
l.ak1 \\;1, ,·1111-..1111,·11,I 111 l!J:;,-, ;111,l ,t,11·k,d \\Ith fi,h in 1!1.)1,. Ear· 

I. , ,,, 1 ..., .d11, 11 -....11 .1 ·1,-.. Tit, 111:111\\ in!! 1111al ton ".t-.. 11 ,·111 l1 ,I 

F ig. 16 

Red Ha.., LaKe Ea~t :a.,ee I 
~~1 • tar1a 

Po t8lllogpton amtricar.u~ A.mman1a c,cc iner. 

l l ft. 
F? tam -,;:e ton BJtericanuP 

'16.ibf': ~ua1.r.lu, ,-nri@ 

1ft 
Po~E.JD,,Pton ampr1canu~ 

.., ft 
I 1. ft. 

Anachar1P occ1jental1P 

5ft 
Pll tf,)111,:e ton r~c t 1r~a. t'.lf:t . 

Po turor.eton pu1>1 l ! •.a tenu1e~1mu11 
7ft . 

\\'li<lli(•J· 1h1·,1 '"" l,tl,1•-.. \\ill tiJ1all., -..1•ttli· d1,\\ll ll• :rn 1.!<1l:t•,il 

/.tlitdli1111 lllll' 1·;111 11111\ !.!ll••-.., \,1r j-.. 1 lit 1·1• ,111,\ ;1-..,111·;111,•1 tli,1+ 11t l l 

-..p,•,·i,·-.. ,,ill 111,1 1·111111• Ill, 1·,1111pl1 It I,, ;dt1·1'ill!.!. th,· pll·t\llt 111 ,ll'll1;1 

t.11·! th,•,(' 1,1111·, .11·, ,111, 111 ,l1ff,·1·1•111•1•, i11 l1al11tat < 111, did 111,1 nllo,, 
:11111tli1·r. 1,ut all \\Pt·•· "itl,·d )ll':11·t11•nll., ,i11111lta11111u,l~ h_, ··,,1.it•\t'' 

\\a, ,11it,1lil1• t h;it \\,1, lll';Jl't•,t al hc1111l. · · 11111· 1111,1• 1111., ,li-..pl,1,·, , I 

n!IJt•1· ;i, lh1• lal,1, till 11p \\itli ,ilt. TIH• 1'1'1"•11I ,tatu, i, 1h, ,,n \ 

dat\1111 \\1' 11:1\l' It"' 111-.. 111til1• !11 ,1111·11!.11• 111•1•11 ,,lt<1t \\ill l1a1•1•1 1 

111•:-;t, 11111 it h \t'l'\ dc •-..1r:tlil1• \11 l,c•c p ,11·1·11r;i11• 1·1•1·n1d-.. ;111d Iii,\ 11 tl 

I lil,1!..!ilt.tl i11 11 1·1111, 1'1<11 Ill 1·1111l1·111pl:11 ill!.! t 111 ,·11:lll!..!C ... i1 \ l ''.!• l.ll l•ll 

r<'-..11 It Ill!.! I 1·11111 1111· ...... , c r:1 I !..! lc11·1a I 11w111·,11111,. I ;,.,ii"!.!"'..., \I II th • :-

pl i,·i1 I,\ 11 1' 1 hi• l'n1 1 I !..! l:wi:1 I -..1 ;1!,.!1•-.. ;111d , .i 1·11111, ,111.-..t.1!..!c..., l,at I l I 

"'illl\\ l'r,,,jl 1, •111:1111, 111:ikc• 1·1•1t.1i11 111;1! \1·!_!1l;1ti1111 ll'IIIJJlc,l t,, tit 
~t;1tc• .11'11 1· ,•;1t·lt i,·, 1·1.i,11n· Tlt1 • cl1·tail, 111 1111·,1• I n•111, 11,l11th 111,n, 

1111 111-.. nf pl:1111 a11d ;111i111al lit'• lt.1,1· ]11·1·11 111111·!1 ", 111, 11 ,tl11 1ut .tllrl 

di,1'1 tl1·tl al>1111t. Tli1• l1r11;1d t': 11 ·t-., .11·1· 11 1,li,p11tahl1 \\ 11 h111 ;il,11111 
I. 

-• 1,IHIII .' 1·.11·, tl11 ;11,•,1 r,I° tl11· ·· \ l;i11kat11 l.1d11•·· ha, 1l .. 1t1!.!1,I l1t1 111 .i 

,l 11 ·1·t 11 1° lt·t• l11 it-.; jl]t''-llil 1·11 11d1l11111 'l it,· ,t.1!.!1', ,111cl ]'l•ltl''-"'' ,· i111 

.,,,1., 111• ,·c,11 .1•·•·t11r1 d , ,,1 1 :11•.1-..1111 1923 



1111 111\Tl(>~ll Ill\ 

1 't "ll, 1901 111 11' i, 1 , -...u,!.!t:lphi, l'l.111t 1,·,d11!.!.' lia-... dt,\' 
1 l <11 \ l 11,pl H 111 \II I I\\ I ',ill,,, .111,I l 111 ,·li.11l!.!• .... 111 I I 111 I l, 
J,i\\atd IH 111pl.111:1111111. \\ 1th 1•11• .... 11111pti, ,. ,. 1:111!.!1, 111 \t'!.!• tat11111 

1-... 1111. 11·1111!... p 1111 1 ,·ol,J1•\ ,,, , 1 1 111)11111, " .' 1 ,11-... I l1111l1t I, .... , 
, und, 1 !.!II .... t(• , . .111!.!''' 

1 
I-...-... 1 '1 I 

, IJ I I" 
'"' 

( 11 , I I -... ,. I ,1d1 I\ I ,·I .111!.!l..., .,,. ,·l1111,1 I\ cl 11,I \ l !.!• t. 1 11) Ill \\ ) 

I !... I\\ I - 11,, 1,t tlH H(wk, ~l,,111 ,1111' ,111,l ti, I ·i-..,·, l1 

Ill!.! ' I 111\\,I I II + 

' I ti I I·, ,) I , 1·1 11 l pill \ Iii!! • I <lll!.!t-... I '\ 'cl 1 1 i I 1941 

11 I '-\ 11 t ' l. I \ I '11 

1!'111 1•111 d II \ '\j>l,·11,1111111 ld 1l11 IJ('I ' ll l•'lll'l ,,I 11.1!.!llll 111, \I 11111 I .ti 
I !.!I .t'llll Ill l11\\.t I h, .... ,. l,,r ':..! t, I Ill !.!,1111 .... ; 1111 l11,-...1·, lt.1,1 l111!, 

lt11 IJl't Oil I I(• 1,101,1, 111-... •>1 t,1rl.1., .\ , T1 .111'• ;111 lt,1-.; s,lld ·T 1, It' 

1-... 1111 1111•1! t,, 111 ".till' d I,, .1,,11111 11 1!.! that .ill 111 th, ·,1tl11•l1111,1'\ 

111; II It ,,,,uld I), ,1t(·r·1' ,h,l I,, 1,111•,t, 'ii I>''" 111 ,·li111a1i,· 1·11111ltti,,ns.; 

·••I t11111, Tl, tl1ir1!.! 1,I \\ I i,·l \\t· ,•; 11 lw -..u1·, ,; i, th,ll II \\ ii 1101 

1·1111 l'llll 





'\ n 1 ii .u , t u 111 1 d, , 11.i, 

\'~ 1nph. c·c I t11 tnbr10-..:11' 
~, lu1nl,,11Ftu1n 
I'yph1 u1111 latit<,liar 
7,i,ani, l 11111 aqu:1ti1., 
..... 1·irpL1n1n \ lidaC' 
\I\ riopl 1 1:. 1 t I u, 1·0111111u1tit, 

.., l • 

l l 1. t I ll I Ot t 
( '.ll

0

1l l I 11 I 1li l s O. p1;.1t lit';_!', 

t [ 11 1 t 11 , I 11 · t ,H • ·" o 11 .1 11 k 1 1 , 1 ll u 11 1 1 , 1 .., 

1\IL l1\U 1 i.dal,t llae 
:-,;t I', li11t 1,1h: 

l \, I 1 J1tl'l 1 Ulll 
l't,l_, !.. 1 1111 111 1 1, a11,1 ,-0111111 11111 ll-.. 

I \\ () I. P, l I ..., () L l I lU t ', 
• 

P1)ttu1n p1·,tt111" ,l'\ln-..,. lla~ll«l,I 
P •l1lllll p1.1tL 11-.1l-, pi.it, n-..1. I' ..... 11t11·

l)o, ttu11 pr tta 1~ ,h,111 -..t,, n1n. J,a\\1 

-J.. 1 , L ·', 1 !) • IHI\ l , t'Ollttd. 

• 

11 rlJ1 ••1 11u 

T 1 l ':... loe h111t t u111 iii l• n, 
t ari · ta 
I J 1d 11t• I 11111 ii.,, t 1·'1 (It li,·l 1 ,,, 1111 

l 'l1i.1 1111dc>t uni <11 u11,l i 11a1·1 .1 

l'hl'.1'..!1111t, tu111 ,·1 111111u11i,., 10\\'cll'-l 

la! 11a,i., .... t1d1tun1 ea11.1l•11~i--

~J1 I ]ht t LIil\ p• 1·U11atu<: 
\\ 1,ud 

l{l1H 1 tt gl.lJI l' 

t Of]l tlllll J,l'Lllll• .... ,ll, 

( ir • lll l :1111, I 11· lll<ll 
• 

'f l Jl' 11,IJJ l .1, I I ,thn\t • 1ou11,l ,111,I d f l<l 

r ,011 

S,i l(•t lllll llll 111 

"dlt1,; um · Iil,\ '..!dal111d1 
U I I Ul 

t~lll. l'l'( l11111 l 1li1 all 
L~\l• J't'I lll l Ill, ,. I UI' It ,, 

J I 1111,1 l11IJ1 I ·, I 1,l! 

\l l ri 111111 !-.:le 1·h.trJ ni'.!11 
Piu, tu111 -;t1,.d,1 
\b, tc I t i1 L,,1L, J11• a 

t i} ,, 11 

\lJ 11 o•• ,n llllil •·11p tl'JI lt•\\ • lJ, 

\11 f11jlll!.,!i1IJI 1l1l1l !..!I 1,11,11 

I.1111•• ,,, , l1111 ,-11,1i1•l11dula· 
tq,1 11111 1•t1l•;J1; 

1',p1,·1L,111 \il'..!'Jli 

u11d1 r "f•J\111,l. 



1 ·, I Ill\\\ :--1'1 Ill]'-' J); N.l1'l l-L\L 11!,T<>f(\ 

~i111·1· t l1I' 11;11111•, lht•d ah11\ (' lia, t· 11,, t1•1·lll1i1·al cliagJ11h1" ther ar1• 

1,·11t.11i, 1· ;111 ◄ 1 l1·1nJll11ar.,. \\·ith 110 1·lai,,1..., 111 1wn11a111•111·1 01 Jll'it1rity. 

t ·e11-r,·,p1111,li11'.! ,·,11111111111i1 i1·, lta,·1· !1<·1·11 tl1 ,,·1·il11•,l 111 Eu1·11111' 111 111,1!1,\ 

l'd'-t ' 

It 111u,1 I,,. c·l1•a1· tr11111 "hat Ira, 111•1·11 ,airl in tlii., 1·,,a., that th" 

fJJ'a1111· i, 1111· 11111.._t 1·11111pl,•x 1·111111111111it,\ or '.!t·,,111• 11r' 1·1111111Hll1iti,, in 

th1• l1•1111w1t1t1· z11111· Tl11· la, 1·1 itl'.! 1,I' 111111, ;11111 '"'"' i, I i'.!hl., ,l -
, 1·l1qwd ;i l,111'.! \\ it Ii "a..,1,11al ,1,1H·1·t... . T1 :-.I ur1• a11d 111,11-... u1, ,,t -....111 

di'•· i111ini;1t<'l,, l':\Jt1·1,,l'cl II\ th1· Y1·g,tati1111. Tl11' ,t.1ncl, a1·1 111,11·, 
1·1,...._,,J., ··1·l1,,1•cl '·. tlrdl h, 111111'1 •ll'll'-c'. tha11 i11 ;111_\ ,t 111 r 1·111n111t11liti, "· 

,,·it It a lar '.!J·1•,Jt1·r 1111111',c•r ,ti ,111•1·i1•, E,ll'h -..111'•·11•.._ i, 1·-..1111·i,1II., and 

1111iqt1,•I.,· titt1•cl h.,· ,t1111·tt111 .111d 111 ha,11n• 1'111 lit1 111 .i r1·l.1ti,1I,' dr., 
11:il1itat.' l•:a1· h ..,,1t•1·i1•-, till..., it ... 11\\ n J•,ll ti1·ular 11i1·l11. Tl,1 11n·1 111•1 111 

'-f1t·c·i1•, 111,li1 .. 1t1•..., 1l11• 111111i!H•I o( 1111·111•.., T111• 111ai1·11· ,·,,ll,·1·t, J', •\\II 

,11li .... 11·,1t1· 1,t ,,qi ll\· ,·at1·hi11!..! tlt1• d11,t .,1· ,I!.!•·,. I t 11111 11·111, 11,,., 111 

\\i1111r 1,ut d111.., 111it ...,,1111\IH·r. It "'ald1• 111 111ai111ai11 1t,1lt \\ti tottt 

l t i, ;1 t• 1111 11: I ,Lt!,!,' 

11f '.!l'l'il1 J11•J'lllitll1'1ll'I'. 

TlH· Zi1ri(·h -.\l11111 p1•lli1·1 .... 1·'1111,I ,,f 1t!a111 -..cll'i,d11gi .... 1, u,,., a ta:-.n11P1 ,1 • 
'-.'1 ..._t,•111 ol 1·l<1,..,ifi<·ali11n h;r..,1•d \\l111lly 1q11111 th• ,qw,·i<, that n1:1k1· 1q 
<'a1·h ,1""•wiati1,11 a11.J 1 IH· r1il1· 111· tl11· ... 111 -,·iP, th11·1•111 l\1;1111 1 1:111 q11,·· 
1932, 1951 . 

Tl11• .\,..,1ll'i:1li11n. ,,ith lhP 1•11cli11!.! -1·\11111 1·n1·1,·,pn11d, !,1th, , •11'1l' 

Ill 111·di11aJ'_\ t:r,111111111.,. Thi' .\lli;J])1•1· l-Jt) fl ('l\l'l(''-,Pt1ll•l-- l11 t!H· '.,'.l'lllh 

Thi < l1·d1·1· t -1·talia l 1•11J'f'1•..,11(111d, !11 t It,· t';1111il., Th,· l 'l.r,, -1·1, a 
•••lf'f'<•,1 1<111d, t(I th1· 11rd,·1 111 t.1,01111111\" \\'1· 111;1_, ha,,· 1'1111. l111 , , 

;111qd1·· ('],,..,, S1•1·,ili11t•ll':J _\ ...,,o<·i,1tio11 1tl '.!l.1 111 1·1·111"-

( l1 ·d"1· ~•·<·,il1111·t ,ilia ~111nll '.!l'i1111" . 

. \ 11i.r111T ~t•1·n I 111 ion 
\,..,1wi;it11,11 ~,·1·alin1·tu111 ..,11•,1Ji ..... ;i fi,•111 11( r.,1· 

1'h1 1111i--1 1111p1JJ·t;inf """w1;1t1011..., 111 Town 1na_,. 111 ;111·,111~1,I p11 1 

\1'11111:ill, ;11•1•111·d111!_! 111 tl1i-.. pl:111 It 11111,t lH• l1t1J'II\' 111 111i 111I Iii,' lr••II 

•it 1 h1•-..c· ,i...,1wJ;rl j.,,,..., ]i;i..., 1111 11 ,1wi11]011i1·;ilh 1·'\t1llli!l1·d i11 \1,1 ti \ 1'l - ' 

i1·,1 Tl,, ll.tt111•, lh1·1] ;111• 1111·1·,·l, '-ll'.!!.!l''-ll\1' . \Lin~ ot' th, ,·1111·,-. 11 ir1,i 

111'.! il'-'-1w1;1f l1J11, i11 E11r11p1 • ha, 1 lw('fl ,t11di1•d .1n,l d1•,1·ril11 .J _\ 1'1 11 

dr11 1111h 111 pla111 .r,..,111'1,1111,11, i-.. 111 111·1·1•,11·a111111 -..... •. ,1 r:il part-. 1,1 

ah1•nd, 111•1·11 1•11lili-..l11·1l. 

'T .. d\\c ll,·1,, ·1-I nt iii, 1,1,a1 l'l-t111, II,, 111a11i,·, !1111 ,•, r, ,,·11, II\ 
1h, tln, ,r • 1111,ar, 111 ti, 1 :11,•·1. T11 d\\,·ll,·1, ,n llw l,1,·:it pl:1111, . , • ,,, ... 
\\atd ti,. l I lll" '11'1 ·n, , ... Ill< ... ,, . II 1.1, J) 111, IIIPi,1111, tltt11 •h ... , I '. - r: 11 I 

1Ul5 . a,·, _l111,, 11111•,·1, ,a.,,•• [1 11 lll•j•IIJl.!l "I,' 1'1:1111 1 ·1• ,111,1 1 1 • 1 , 

'\• r111,1t.\11 .... •li, 11 • I a1u 1, 1 .. , 11l1 11,·:1kl., ,,., 'l'l _,tw. 



-...:<Hlll Pl,111I 

Ill!.! t11 tl1111,1 i1· 

v111·1· t,1 -.,,1111l 

,·i;i1 i11Jh. 

\,...,.wiatioJl-.; <1t' 111\\·a ,11"1';\ll!.!t 'd 1;1,11n111ni1·all.,· il<"<'Ul'il-

1·<1111}11"'1111111. "itli !.!<'n!.!1aphi1· 1l1,trihution ,11Hl r1·f1·r-

1·,11·11•,111•11rli11!.! l·:11r11p1•,111 and .\011h _\1111·ri1·a11 .\,so 

I . I'li1a!.!111il1 lali,1 . l·:11r11,1'111H·- '\111 th .\11t1 ·1 ic•,llJ. 

. ) 

Pl1r.1'..!11 1i1 i1111. l•:111,1,il,i111•.\1111 li .\1111·ri,·,111. 
J> h 1,l !.!l 11 i1, 1u111 ,·, ► 1111,11111i..... l·:11r11p1' 
J> l11 .l!.!l11itet 111 11 1·<1111111u11i, io\\ <'lh1· l 11\\·,1 
Z11,111i1•t11111 ;11111 .1 1i,·a1·. l•:;1,t1·111 \'111th .\1111111·;1 
:--.1-11 J1t •I lllli \;[I i,1i 
T.,] 1li1 I 11111 . ( 't1s1111q 11,lit all. 
l'l ,darid1·t 11111 ;1ru11d111a1·1 ;11· . l•,111111w a11d :'\"r1h .\111,•J'icn 
:--;pal'1111t '1lllll pt t·linata, 

:\la!.!111w;i1 i1·11111 . l·:111·,1,il,i1i1· - \1111lt .\1111 1 i1·,111 
< a ri,·, •111111 ,t l'i< •I u, '. l, ,,, ii 111 P, 111,..,_,-h·,111 ia 

.\11d1·111111!_!()]1l t;ilia . 1-:,1"11 J II 11.11 r oi" I nit1·d -..;1a1, " · 

. \] 11 l 1 •1 lJ II I!.! ll I I l II 11 
.\11dl'11p11!.!11llt 111111 '-' "<1fii1r1i llliz1. \ -1·\\ l•:11!.!l.11111111 I', 111,.__,·l,i111i,1 
.\11ilr1,p114.!11111111111 I l1·111p,t1•adi 1 'r1i11. l,1111!.! l,h111d 
.\ 11d1 ()pt1!_!11111•1 n111 '-''11pa 111 i11\\·t111,1·. l'rni ri,· 
'I nd1•11t1·tu111 11,na<. Ea,t1•r11 P1·1111,~ 1' ;111ia 
Tr1d11111•111111 ll;i ,·a, • 1:l'ot'I i1·li i1·l 1...,u111. :--;<1111 li1•ast 1·r11 I 11\\ ;1 . 
. \ 111ln1p11!_!11111·111111 !.!_1•1·a r, li f>1·;111 ·i1· 
.\ 11cl r11po!2_11JJl •l 11111 , i1·!.!i11i1·i. :\[ i,-.,1,111 i t 11 \ i l"! . .!.i11i.1 .111, l -.;,111{ li\\·a 1·, l 
:--,ti111 t11111 ,p;irt1•;11· . l'rairi1• 
:--.p;11 ·ti111·tlll1l p1·1·1i11alat·. ]11\\il, 1·t,·. 

Bu1·hloi1111. :---'1111·1 !.!J·;i,, Plain, 
Bu1•l1l,11 t 11111 '\1 \,1·a,k,1. l,a11,a-.,, I '1Jl111 ;id11 
l\!111t, •l11111·t11111 1·urtip111d1ila1·. 1 ·1•lJll'al a11d \\1·,111·11 )1J\\'.I 
I ~1111! 1 [1Jll1·t 11111 q]j!.!11';1 ;tt·li,,· ;I(•_ 1-'l'il!.!lll!'lltil I'_\ 111 I l)\\'il 

>1•.1l't1111•t;1l1;1 
:--,.l'ill1 tllillll 

"'p;11'1 i111 ' l 11111 !.!l.1lil',1C ' .. \ 1 Iii 111 ic 1·1,;i....1 ;1 I ,a 11 111a 1·,lil'-... 
;'-,j1;1i-ti1H·t11111 l'illl 111i ...... \tl;111ti,· 1·11;i-..t;i l ,;ill 111;i1·,ht•,. 
:--;1,;i1·li1w111111 T()\\11,1•1J1!Ji. ,1 111th1 111 l·~11i.da11,l -..,tit 111;11·-.,h1•-.. . 

l',it.1t1ll't,1li;1_ l•:11 10,il1i1·i,· \111'th .\111<·ri1·an 
T'11ta111i,111 a111t•l'i1·;111111J1. ·,111l11·a,t11·11 '\1H·t l1 .\1111•1·i1•;1 

l'11t;11111't11111 z11,l1•ril<1l1i .. \]....11 i11 l•:1111q11· 
I', ,t;11111'1 t1111 ;11111·ri1·a11.11 
! '1 ra11qil1yll,·l tt111 d1·1111·1·,i .\l'-'1 i11 l•:111·11111• 
( '11;111 •111111 1·1111! l'al'i,11 • 

111t1 •ll1i....11111 ( 1illll. :\I i1·l1i~;111. JI)\\ ii 
.\I., ri,qol1yllu111 l~n,11111111111, 1·01111111111i1_, 
;\_, 111 l'li.11·,•111111 I 1dH 1·1...,;11• 111\\ a to ;\< ,, \ lll'k 

l 'i111Jrl1 l;il1:i. l•:111·,1-.,il11n1·-:'\11rt Ii .\1111 i-i1·;111 
l '11puli1J11 d1•lltJ1d1, l•:a,11•1·11 l 11111 il :--.1,111·, 

l'<1p11l1•t 11111 ,l1·lt111, l i, 



1 • ' 

1 ln11 tn111 
'°', ti I I' 1' 1 11 111 , ll 1 1 .\ ~ .J :il "i ,l i-... 

P11p1dillJ1 all1;11 Enr111,1' 

'l1l1•J'r•, talia 
IJ111•r1·io11 rnln·a,• !11\\a 111 th,· .\1k1nti,· 1·c,a-...tal plai11 

<J111 r,·, t u111 rnhl'a<' 
ll lll l'l'I 111111 lll.lt'l'll(';ll'jl, t \u1 th1•1']1 ~)i-,-...i--,1J1jli Bu-...i1. 

(~n,·r1·1 tu1n i1nl1l'i1·aria1 -..,outl11 I'll [1,\\a and ad.irH·1•111 '\l1v,11u11 
<~t11 rr·t t \Lill alltaL 

'Ju, 1·,·1,,11 11111111,111.11. \l.1,,;1,·hu,,·1t, 111 1 ;, nl'~ia 1111 tilt l'i",h111t11 

.\,·r r1•talia 
.\11 1'111J1 ,;i,•,·li.111. :\111 tlH .i-...tt I II I ....., .111,l ;1 l. 1·, 111 

\1•1•1·1 1 lllil ,;11·,·li.11·1. <Jilt IH ,. 111 l l11t.111,1 .111,l \, \\ 
.\1•,·n•t11111 -...;i,·,·hari 11i~ri. Fra~111, nt.11 ~ n1 I 1\\ 

"''lt:111 l!).+:1. l!l-t-1i 

''la,, \ a,,.., 11i, ,-I 'i,·1 ,·t, a 

I 'ana,lil 
1•:n!..: la 11d 

l'f. llan 

111·d1 1 , :,11ilt l11 1 i,, I 'tt·•, L1 I 1,1. .\11rl hr a,t l 111 .\,1rt Ii .\ 1111•r1,•,1 
. \ 11 1;, 1 w, , , • 1 11 I t Ii, 1 111- I I i 1 •, • i 1 , 11 < ~ 111 I II c • 11, \ 1 , , I•: 1 1~L111 d a II d 

.\ll11 rta 
~11liall1.11w1 . \1111 •111 l'i, ·1 i,111 ,·.111ail1·11,i... \1,1 tl l':htL·I n 

l 1111, cl :--;1:1l1, :111,l ,1,l.i:1,·111t 1 ·a11a.J:1 
.\l,i1·t1·t11111 l1al,;111H.tL' l-'r,1°111, 11t.1r, 11111,,11!i,.1,t1r11 l ln,,1 . - . 

11 1111,111 
I 'i11, I 11111 -...1 n,l1i. Fra~111,·1JI ;11 .,· 111 111.i·t Ii, a,1, 111 11 1\\ a. ,111\ 

Ii 1' 1 ..., i 11 J I :, 1 , l in an ,I ,;\ I u ,, a t i 11, I \, 1111 t 1, ·, 

'l'li1 ,·0111p11-..;it i1111 ul' -..c111ll· ol tlll''l' llltit, i-..; ,lt•-..,,·nlwd 1111 111·1 \ 111th 11:t!.!1 '· 

l:1•r·alli11~ l'11 p1·11JHht·1I uh,11·1·!1,1•-.., 111 a 1·h1-.;-...1ti,·:l111,11, 111, alJu\t' 

s1•lt11111• J•t•t·11t11s t l J ;t!'l';tllu,1·t111•11t ,,i· 1·u111I1llllliti1•s Ill .i lo!.!it·,d ...,t 1!lh'lh'1 • 

i11 tlti-..; ,·,i-..< t'r1J111 aqu,1ti,· 111 ~1·a,-...L111tl a11tl \\l1111llan,I: •> slHn\Jll!! 

n lat i1111-d1ip-., IH t\\ 1•1·11 ,·111111111111it i1•s 111L 1h1· ha-,i, ,,t 1l,1r1s111· ,·ullll''"i
t i11r1: :: 1·1H1l]1:1J'l,11ll 11t' 1·,11111111u1iti,.., ,,1· difr',·r, 111 ,,ar1, t1t' 1h1· ,\·urid. 

Thi' 1·la,-.,ifi1·;ili11ll of 1·111n111u11iti,•s a1·1·11r1li11~ tu pl,,t•l'\1d 1)1' illll'l'l't: 1 
s1'q11,·111·1-... in th1• 1·1111rs1• 11l , , !.!.t"latiunal <·han~C' -..;u1·1•,·-..-...i,,11 . :1, 111.ii11. 

tai11t1d 11,\ I 11 1111·111s a11tl l,i.., 1'1,lln,, ,·rs, lws pr11\, 11 h,·lpt"nl \\ ht·n· tit·• 
i111'1•1·1•111·1·-... :11·1 1101 11111 t',tl' 1 c•t<·IH•d. ~u,·h a pru,ic·,·I j.., :i }lt1\\ ,·1·t'ttl ,·h:il 
1<·11~• In 1·1 s1•:i1·,·l1. Tit,· «111111 S or L:1k1 \l11·l11u_a1r pl'i ',\'ill th1' lllll"' 

1w1·ll'1·t ,·.....::11111,l,•-., 111 \rn1 ri,·:i t,1 th1 1•11111·u11·1•111 ,It·,, l,11•111t 11\ ,,t' \ 1'!.!1 

tat i,,11 all•l -,11il. ""flfHll t, ,l 1,., ,·1111,·l11si, 1' !..:<'1,l11!!_i1·;1I c•, 1tl1•11,·,. Titt' ,and 
hill-... ol \1·]11·.i-..;k,1 a1·1• :1111111-.1 1·1111.111> S\l!.!~•·s(i\t'. )l:111., -..;i111ila1•" 

q111111·1•-..; ;111 ,,11 1,·,·1,r,l 1·111111 ,,t ltc·i· part-... 111 th,· \\lll'lcl. '1'111 .' al'I' i1n 

pnl'lalll ],wall., ;1, !.!t1itl1•-... In th,• \ht' 111 i:11111. I ;1111 1111I a\\:ll'c\ ho\\'-
1•r,•1·. llt' all,\ :it t1•11q1l 1,, 1·11111·,li11;1t,• tit,, a-..;...,.wi:11 i1111-.; 1d tit, ,,nrl,l <1n 

:1 :..!• 1J1•t1,•,ll !1;1-...i-.... \111 ,111 I "' 1' IH,,,, that 1•,1111,l 11oli1al,!_v 1,, rl1 111 

~11,·1·,·~,inn d11\'-, 111d l 11 1·11i-..,IJ ;i s;1t i,fa,·tnr., l,a,1-... 1111· a l'ln,siti,·ati1111 



of ·ht a,,l1ti:tion, 01 thl \\nrld. 1ntw!t 1,,..., fu1 a 1·unq,ar1"'>11 1 1 11 

1 't. I~r.n1n lilanqur I 1951 . 
Tn p11•,1 ntin...: •·a "'·' ,h 111 l,n,1 .-l. pr, 11 ,nunant ., u11 "-ll'Uetu1 l >an 

-.lll.lU 1051 t\nlnail .... --~J11path(ti ·nll~ th, aihan1a,__,,, an,l lin1it -

1 1 ... ot prr,io 1..., --~,t111, 1-:~1'·1 1951 1 , r·rit1c•12, d 1,11 ,ailini.! n1n, 1 
n p1,1·ti 1,, 1 n, ~- if t<,u polin1C"nll~. Fig. 17 l'1p1"0l l.11( 

, 1 1 , \.ell 1 I, o I,, 1 "' 1t,1u ... ,,•ltt 111,. p101 ,,-.1 d fol' ,, ,irl,h, id1 11,,1!.. 
r , ti u11 a l tnr 1 ,H \\ould be 1d,·nt11·• l 111r tlH :;rn, ];11111-; of 
1111 ,.!fil~ • 1 d l~1 , ... 1 1 i11 Eu1,,111 an1l t'rn ,u111ll\\1-...1, rt \l 11 cl 111·1, 

11 \,ia 

____,0~~§_\07...........--.._0 
o/o/V/ =v 
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\L L ·,11,l R. <~. 1::11\\11. l!t:~!l .• \ J1J1•l imi11:t ry l i,t .,f i'lant:- of th,· -.,1u.l 
111111111.J, ,.f .\[11,,·:111111• a11d l.11u 1,a ('11uu t i,•,-., 111\\;1. P ro,·. l o\\:t .\ ,·a .J. ~ , •. 
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tlw '" ,·:tr "" "k.1 .\l.,nnta n,. \ 1111°1. ..\ Li.JI. .:S-'.tt. ~ !) : :.' -l ·:11 1. 
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