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extensive drainage district was organized southwest of Havana and a 
levee was constructed by team and hand labor. It is possible, of course, 
to farm the bottoms without the protection of a levee and pumps but 
the proposition is on a footing with these aids. After the 

first pioneer experiment, ' struction increased rapidly, reaching 
its height in the Illinois Valley vcrween the years 190.2 and 1918. Post- 

war conditions are probably responsible for the slump that has existed 
since 1918. However, up to 1930, 339,700 acres had been reclaimed 
through the organization of sixty-.-seven drainage districts, forty-ftve of 
which are located in the former floodplain of the river. T t  is not uncom- 

mon for a single district to incorporate 12.000 or more acres, and the 
largest contains 40,760 acres. Most of the leveed districts lie on the 
cast side of the river as the channel occupies the west side of the flood- 

plain throughout most of this range.' 

Quite significant from the standpoint of the fish and game con- 

servationist is the amount of land in the valley that has not been 
reclaimed and is still subject t o  overflow. Some 134,560 acres below 
Ottawa are still subject to flooding. The bulk of this acreage is included 
in five unleveed areas of which the most extensive, picturesque, and 
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interesting is at the mouth of Sangamon River. The o I the 

Meredosia Bay region, territory above and below Ha the 

east side of the river, the area at the mouth of the riv jCnne 

territory northeast of Peoria. Some of these areas contain fairly exten- 
sive lakes and swamps and retain some of the cham of the primitive 
state, yet these scattered tracts represent a rather pitiful remnant of 
what was once one of the finest fish and game areas in America. 
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FIG 1. {Above) Constrncting 
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The area to be reclaimed is surrounded by an earthen wall ranging 
from eight to twenty-five feet in height, the highest part on the river- 
ward side of the district and lowest part on the opposite side where 
the land is higher. Modern practice empIoys a dredge bboat in the con- 

struction of the levees or, when the ground is dry enough, the cater- 
pillar power shovel is used. The dteclge bboat floats in the ditch from 

which the earth is taken to form the levee so that the two operations, 



i-a~sactiorzs of the I l l i ~ o b  State Acrsdmzy of Science 

inent p 
ow not 
een rep 

L in ordel 
lter is hi 
me." as 

L L U .  1 I, . .  

y Eittle tt 
ough son 
#L.--- n- 

ditch and levee construction, take place simultaneously. Obviously a 
deep ditch is the constant accompaniment of the levee. Good engineet- 
ing practice places the outer base of the wall back some five or six feet 
from the edge of the ditch to avoid any slipping or crumbling 
of the levee when the wa gk enough to wash the base. This 
earthen shoulder, or "be1 , it is named is a rather important 
feature in later plant succession as it is here that the first trees usually 
become established. 

The outer, or rivenvard wall of the leveed district may be within 
twenty-five yards of the river channel, toughly approximating in its 
course the natural contours of the river. Not only land subject merely 
to periodic overflow, but also areas formerly occupied by Iakes and 
marshes have been reclairr-A m : s  is a11 very creditable but as a con- 
sequence there is relative1 trritory left between the levees and 
the river channel, even th le of the reclaimed land is of ques- 
tionable value for agriculrure. rossibly it might have been better if 

a wider fringe had been left, not only for the reason suggested above 

but also that this strip might more profitably be occupied by lakes and 
swamps that would function as game preserves. 
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In making this study succession the location and age of 
levees was first determine was done through the aid of a very 

excellent and perti Drainage in Illinois."' It 
was essential to knj was originally constructed 

but also if it had b By employing a motor boat 

it was possible to visit levees throughout a range of one hundred fifty 
miles. The study included observations of the Ievees throughout the 
summers of three years and from April to November of 2930. 

Actual counts were made, or 
- 

3rats run in order to deter- 

mine the dominance or relative i :e of species. Gray's New 

Manual o f  Botany, 7th Edition is ~rity for the species named. 

Throughout the range studied me common t ype  of soil forming 
*fie lev&s is a mixture of alluvial material containing some rocks, 

gravel, and mollusk shells. It is slightly alkaline, results of tests rang- 
ing from pH. 7.2 to 8.0. As these levees were built in widely separated 
areas it might be expectet .re would be diffe t the char- 

acter of the alZuvial soil I. In &nerd the: :nces were 

hconsequential. It is well muwn that the moisture-cyuival=nt of soils, 
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as computed by the centrifuge method, gives a useful surrlnlay uf the 
condition of soils in relation to plant needs (exclusive of nutritional 
needs, of course, which is certainly not a functional variable here). 
Exami~zatian of soil samples taken from many levees indicates that 

the rnoisture+quivalent of levee soils does not vary rnoj ? per 
cent. The wilting coefficient of the same soils ranges frr to 16 
per c--' ---se facts seem to corroborate the statement t l ~ ~  > V I P  ~iffer- 

ence: glihle in importance at least within the r died. 
Soil during the growing season of 1930 was as 

April %fay June Jnlp Sept. 
Adjacent Aoodplafn forest soil. . 80.9 20.0 2t.n 2d.2 24.4 
Lawer third of levee. .. . . .. ... 17.8 19.7 16.5 1s.O 1S.b 
Middle thlrd of levee.. . .. . . . . 14.8 14.7 20.1 13.1 17.7 
Levee top.. . . . . . . . .. . ... . . .. . . 15.3 9.0 16.5 9.2 3 0.5 
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The above analysis was made on a levee on which the middle stages 
of succession were taking place, that is, the plant cover was made up 
of herbs, shrubs, and small trees. Soil moisture determination was also 

on a levee on which the sub-climax was present, that is, the cover 
made up of full-sized trees. In this instance the percentage of 
moisture averaged three paints higher in all stations throughout 
ieason, In both casts the soil s m l  taken a from 
surface. 

It will be noted that the soit rnoisrure ar a foot in aeptn on the 
levees fell considerably below t h e  wilting coefficient (r 14.7) 
during the latter part sf the summer. In considering a of 
this dry condition on the plants of the levee it is of corn nized 

most of the mots penetrate :epet into the soil 1 The 
t on seedlings would doubt ritical, particuIarI! ondi- 
obtained year after yeas, 1 :s connection it w :ailed 

mar: the season of 1930 was mucn osyer than the averag 

As the soil is thrown up by the sl building 
is thoroughly saturated with water a together 
texture establishes poor aeration. It dries ana oalces somewnar me nrsr 

season but continued contact with the air and the ramification of 
toots soon convert it into a reasonably favombIe edaphic habitat 
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Almost all circrtrnstances are favorable far the quick establisl~rnent 
of plants on the new levee. The soil is very soon in a favorable con- 
dition, its moisture is usuaIly sufficient, and light, humidity, and air 

~ment a11 favor plant growth. Furthermore the ve ssary 



8 Tro~,sactions of the Illirsods State Academy of Science 

I..b I 

ance are 
kigeron I 

I A * *. ... 

zeds or propagules are soon brought in by flood water. It is not at 

11 surprising then that plant succession and the establishment of the 

!imax is rapid. 

r h =  %st plants occurring on the new levee in the order of abun- 
as follows : Amarartthus blitoides Wats., A. retroflexzts L., 

cataadewis L., Llnctuco scariela L., Acnida fubercuiata hloq.. 

.anrnz~f.n~ caatmdense Mill., Chenopodiu~n calbusn L. and 6. murale L. 
If second rank are: Ambrosia trifida L., Polygonam bpathifotiasm L., 
'. Penwplvanici4llz L., and Ruwzer crixpus L. A third group made 
p of species somewhat less common is as follows: Eafiatoritwa 

srotietdm Michx., Eckinochloa cnrsgcslli (L.) Beauv., Rada'cwla palus- 
4s L.) RImnch., Ambrosia bidentata Michx., Lipfiia laficeolata 

Cichx. , and MolEugo z)prticiIlafa L. Seedlings of trees appear at this 
ime also. They commonly occur in rows where successive high water 
:vels leave the seeds in the spring. It is quite significant but not sur- 
rising that both the levee subclimax and the climax tree species start 

long with the pioneer group. Seedlings of Acer sacchari?iu~n L., 
kopulaas deltaides Marsh., Ulrnass c F L., Salix ~tigra Marsh., 

.aiix aansygddoidcs Anders., Sdix J Muhl., and Sdix fra$is 

.. are abundant in this early stage. Less commmly are found those 

f Fraxa'nus pen?tsylva~ica Marsh. var. L~nceolorta (Borkh.) Sarg., 
'latonus occidentuiis L., and CeJtk occidentodks L. The seedlings of 
wo shrubs that play an important rdle in the middle stages of suc- 

amely Sambrscw I R h w  glubra L., occur to 

*able extent at thi 

,.., condition described amve persists for thrtx or four years 
uring which time the trees and sh !idly increase in size, par- 
icularly the elder, sumach, &How, tonwood. As the sprouts 
f .  these species attain a height of , I Y c  U1 >ix feet their shade begins 
o have its influence on the herbaceous plants and this heralds the next 

ihase of the succession. 
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The woody growth as far as species are concerned remains essen- 

ially the same at this stage with the exception of a few vines which 
low become estabIished. This group includes Tecoma radicans (L.) 

uss., Yitis mlpktta L., Celustrrrs scorndens L., and Clematis Pitchew 
.'. & G. Also, Mi av., Adelk acrcnaiplata M ichx., and 
:epktalu~#hus occd dmes become established at the 
vater's edge. The 31gLLIIICdllL ~ ~ ~ ~ ~ ~ g e  which begins in this period is in 
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Bursa-Baststaris ( L. ) Medic., A~phicarpa monoica (L. ) El I . ,  Asclep 

Ila monspeliensis . 
. iQ G., Cassia Chat# 

ita Pollard,, Verbe; .p. 
a Vent., aycfaS;nests (Michx.) Swl 
Chis pha: jr or five years. During r the 

it is furl the growing trees, and tt tm- 
d by the a small amount of hunrus ieral 
:getation at  more mesophytic and le ~ytic 

the incr ~g capacity of th; soil and ' tater 

3ity of the a a  causea by Impeded air movetr-+ 

c.CCVII 

the H 
is an 

the u, 

- . -  

rater line 

nllally in 
---- - - A 

r remain 

 undated 
- c - a .  

essential 
and the 

Ll.. 

oneer g r ~  

,us grow 
I .  

use this 
st rojed. 
r. 

oso L., 
thera hie 

$n L., C 

Te?4crt:acl 

mi$ L., 
:assia CI 

ense L., 
t trachytys 

rtu L. v: 

and 0 x 9  

;e persist 
ther mod 

~bafihus T 

:s for fol 
lified by 

tet. 

this time 
le soil is habit: 

prove 
the VI 

due t c  
4 1 

accumul 
becomes 
eased wa . . 

. In ger 
ss xeropf 

to the grr 

;ig-nifican nine of ' 

tree cover (surnacn, w~uow, cottonwood! nas so Increases. rnar sorne 

of the shade-tolerant AoodpIain forest vines and herbs can gain a foot- 

hold. Among these are: Me.ntpemum canade~tse t., Rhlls Toxi- 
codendrun L., Smdax rob~mdifolia L., Smilax hhpida Nuhl., Sm;lm- 

h~rbacra C., Cisms Ampelopsis Pers., Yernosia wissuvic 

vioni~ illinocmds Gleason, Bidens spp., A?ri=sonia Tabs 
Walt., Solanzcm nigram L., A ~ t m o n e  conardcns~ L., Ascleows ~vr iocu  

E., and Oxnlis cornicadlata L, 
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Within the following four to six years two importan take 

place. tlte estabIishment of a more mesophytic herbaceous flora and 

the bednning of the struggle for supremacy among the trees. Under 
the first item the herbs coming in or becoming better established are, 
Amorfiha fruficosm L., Cnssia spp., Apios trlbwosa Moench., L?r~imnch;a 

tclrrest&.,r (L.) BSP., Stacftrs N~ttollii  Shuttlw., Cicato m c L., 

t things 
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FIG. 2. ( U p p e r  rolal (1) Pirat stage of plant succession, weeds and 
tree seedlings; 2 second stage, shrulls and tree sprouts; ( 3 )  third 
stage, sumach, cottonwood, and willow; ( 4 )  fourth stage, beginning of the 
elm-maple ere. (Lo~oer T O W )  (1) Fourth stage, advanced, elm-maple; ( 2 )  
the climax, elm-maple; ( 3 )  A aand levee destroyed by waven (1927 floods); 
and ( 4 )  an unforested dirt  levee destroyed by 1927 floods. 
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In the subsequent ten or fifteen years the tendency among the 

trees is toward ti 
and willows and ' 
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shade-tolerant cottonwoods 

mple and elm as dominant. 
e following proportion of 

species : 
Per cent 

Ulmr ................... 44 
Acer ................... 32 
Platanus occraenca~rs ~r.. ................. 7 
Saltx spp.. ............................... ? 

................ Populus deltoldes Marsh.. 5 
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Celtic :catis L., Qaertus palustn 

Frm'f syl-m~zica Marsh var. Ian 

Carya: ilIinoe?ttsis ( Wang.) K. Koch. comprise collestiveIy 
ing five per cent. 

Rkus gbbra and Srsmbucus ccenademG remain mtht . *. 
where they may occur as dense, exclusive colonies. 

Cissus ampelo psis, Psedercs q~tinqj 

rp. persist as an important aceom1 

J. 

Those levees on which this noma1 succession is allo ake 
: develop a thick stand which so diminishes the lig the 

..,. ,aceous growth is greatly reduced and modified in regard to spec;-c 

Laportea candensis (L.) Gaud., Galium Apuh 
Michx., Inrpatiens biflwfi Walt., lfiola csrcsllla 

amcricnna L., Hydrophyll~zcm z?'rgi&nurn L., Cirsirwn .oz7gra7unuvr 

Xichx., C. ~nstic~cm Michx., and species of Aster and 
prominent herbs in this phase of the succession. 
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which has a higher mortality rate on the levees and in other ways d 

not seem to be able to compete so successfully with the elm as it d 
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Exceptions t o  the foregoing scheme occur of course. Several 
events may interrupt the normal succession, such as, mowing, fires, 

grazing, cutking of trees, and floods. Mowing and grazing, and also 
burning are very common practices as it is the opinion of many ranch 

'Turner. L. M. Ecolodcal Stndles in the Lower nlfnola Rtvpr 
Nat. Rlst. Surrey. dnPub~ghprl Mrts. 
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or a gow grass srana on me levee is qurre a problem unues arcum- 

stances that are so favorable to weed, shrub, and tree growth. Un- 
fortunately the grasses that are common to the floodplains, such as 
Sflartilza ~Wichau-riawa and species of Paniczc~ ,  dd not thrive and hold 
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ideal condition would be a thick stand of trees on the berm : r 

outside for wave and ice protection and an herbaceous cove t 

grasses, etc., for the upper and inside parts. 

le ranchers fear that a tree growth would produce large roots 
I rotting would facilitate crumbling and leaking of the levee 

clunng high water. It is doubtful if this would actually occur. At 

it would seem that the protection from wave action afforded 
during flood times would compensate for almost any objection 
.~ t  be raised against them. 
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1. Plant succession on the I C Y C C ~  "1 the lower IZIinois River 
Valfey occurs in paratively rapid stages. The levee 
climax is probab1 fifty years. 

2. The typt ul aucccaafiuir IS secondary-that is, the originaI 

floodplain cIimax yed by t :h creates 

z different, less n c habitat s adapted 
to this new habitar necome estahlisnea rnereun. 

Elm and maple a ominant species of the climax; six 
~the r  trees persist lot important in the final association. 

The herl3aceous growrn in the climax is limited to a few of 
the Roodplain forest specie 

5. Due to several fa4 succession is not commonly 
altowed to proceed to the 

6. The normal climax probably affords the best cover for the 
protection and maintenance of the levees. 
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