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AN ECOLOGICAL STUDY OF THE FLOODPLAIN 
FOREST ALONG THE WHITE RIVER SYSTEM 
OF INDIANA'" 

B), MORDIE B. LEE 

Broad Ripple High School 

As pointed out by Potzger and Friesner (9), Conard (3) and 
Cain (l), a mere empirical description of a forest means little as a 
definite presentation of conditions operating, and becomes nil in 
comparative studies. Most of the work on forest ecology in the 
United States has considered upland climax communities, and very 
little attention has been given the great transitional forests of the 
floodplains, and to the writer's knowledge only Oosting (8) has given 
specific quantitative data on the sociology of the species constituting 
the crown cover of the floodplain forests. 

The present study of 20 stands was made within the White River 
system becaus.e it bisects not only the state from east to west but 
crosses four of Deall1's (5) differentiated botanical areas. It was ex
pected that forests of such a river valley would show a considerable 
degree of uni formity of habitat over a wide geographical area and 
that this would be reflected by fidelity and frequency of key species 
controlling the crown cover of the forest. 

METHODS 

Twenty stations were established. At each station twenty 100
square-meter quadrats were studied. Each of the 20 quadrats in 
every station was separated by a lO-meter skip. 

A stout cord, subdivided into fOUf IO-meter sections, each section 
having a loop, was used for delimiting each quadrat. Comer stakes 
were used at each loop and thus the cord could be stretched tightly, 
resulting in a more efficient tabulation. \Vooden calipers were used 
to measure the DBB. of all stems one inch or over in diameter. All 
stems .below one inch DBH. but three feet or over in height were 
recorded for density, frequency and fidelity. The nomenclature was 
that of Deam's "Flora of Indiana" (5). 

.. A contribution in recognition of the 25lh Anniversary of the Botany 
Department of Butler University. 
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Shrubs and vines were listed and recorded only for frequency 
and fidelity. 

LOCATION AND EXTENT OF AREA 

Sample stands were 'located chiefly within the floodpl'ain of the 
east and west forks of White River and the main river, formed by the 
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junction of these lWo. Exceptions were olle station un Fall Creek 
ne:ar its mouth on the west fork of White River and one staliun each 
on Sugar Creek and Driftwood River, the last two streams being the 
chief tributaries of the east fork. 

~I .. The eourse of these valleys crossed the following of Deam's (5) 
, butanical areas: the Tipton Till Plain, the lIlinois Dri ft .Plain, lhe 

Lower \Vabash Valley and .the Unglaciated Area. The location of thc 
various stations in respect to Deam's botanical areas are s follows: 
Tipton Till Plain, Stations A-B-C-D-E-F-S-T; Illinois Drift Plain, 
Stations G-H-I-J-K-L-R: Lower Wabash Valley, Stalion M; Un
glaciated A rea, Stations}\; -O-P-Q. The 20 stations were established 
as nearly as 1J0ssible at reg-l.llar intervals. Their distribution is shown 
graphically in fig. 1. 

'

LOCATION OF STATIONS 

Station Location 
A Cox farm, 6 mi. se. of \Vinchester, Randolph' county. 

]J South bank of \Vhile river, 3 mi. s. of Selma, Delaware county. 

C North bank of "Vhite river, O.S mi. sw. uf Perkinsville. Ha111
ilton C~)l1l1ty. 

D East bank of \Vhite river, just s. uf ;\Jariun-Hamilton coullly 
line. 

E North bank of Fall creek, nw. boundary line of Fort Harrison. 
l\vIarion county. 

F West bank of White river, 4 mi. IlW. of Glelln~ Valley, Marion 
county. 

G East bank uf White river, 0.75 mi. n. of .ict. of Rds. 39 and 67, 
Morgan counly. 

.nol. Dr1f't H l'vfcCormack's creek, McCormack's Creek State park, Owen 

.n county. 
II' labaall 1. East bank of \?>,rbite river, 3 mi. sw. of Dluomfield, Greene 
·&1 

county. 
.•"I,\e4 A...", ] East bank uf White river, 3 mi. se. of Ed:-vardsport, Daviess 

county. 
or frequency K North bank of White river, :3 mi. nw. of Petersburg, Pike 

county. 
L South bank of White river, 2 mi. s. of Giro, Gibson coullty. 
M Korth bank of \Vhite river, 8 mi. w. of Patoka, on Binghamjplain of the 

farm, Gibson county. ormed by the 
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N East bank of the east fork of White river,S mi. se. of Loo
gootee, Martin county. . 

o East bank, east fork of White river, 4.5 mi. s. of Williams, 
Lawrence county. 

P South bank, east fork of White river, 0.75 mi. 11. of Rivervale, 
Lawrence county. 

Q. Q East bank, east fork of \\lhite riYer, 3 mi. se. of I\Iedora, 
Jackson county. 

R \Vest bank, east fork of Wl1ite river, 3 mi. w. of Seymour, 
Jackson coun ty. 

S \"Test bank of DriftWOOd river, 3.5 mi. t)w. of Columbus, 
Bartholomew county. 

T East bank of Sugar creek, 2.5 mi. we. of Edinburg, Johnson 
county. 

RESULTS AND OESER VAT10NS 

Seventy-one woody species playa part in the vegetation cover for 
the 20 stations. These are divided into 40 species of tall trees, 9 0 f 
small trees, 14 of shrubs and 8 of vines. The crown cover is COll

trolled chiefly by 9 species as shown by the density, frequency and 
basal area (table I). These species are A cn ncgundo) A. sacchar
'inum) Celtis occidentalis, Fraxinus a1'JI.en~l"ana. Platanus occidentalis, 
Populus deltoidcs) Salix nigra, Ulm'us a11le1'il"al1-a and U. thomasi. It 
is interesting to note that Celtis occidcn/al-is) although high in fre
quency and density, was low in basal ,u·ea. and in the number of larger 
trees as compared to Ace1' saahariu/f'/1'1, Plalanus occidental-is, POPIl
1us deltoides, and Ulmus a11'/.c1'icana. . 

In Station "C" the predominant species was Celtis occidcntalis 
(table V). At no other station did Celtis reach the position attained 
here; in fact, the status of Celtis is clisj und in its distribution, being 
prominent in ope quadrat and entirely lacking in an adjoining one. 
Yet it attained a high fidelity for the entire study. Acer saccharin-u11t 
and Ulmus amcrican~ ranked hig'hest in F. I. and fidelity: the former 
having F. I. 500% and fidelitv 100% : the latter having F. 1. 55.75% 
and fidelity 100%. 

A comparison 0 f species in the first 5 stations (table V) will show 
that AceI' sacch.ar,imm1, plays a very minor role as far as frequency 
and abundance are concerned. 

Sali:!' nigra shows a more disj unct distribution that Cellis occi
dcn/alis. It is entirely absent in Stations D, H, K and S (table V). 
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This may at first seem surprising. but since most of these individuals 
are normally found colonized at the edge of the water, and since few 
quadrats extended to the edge of the banks, it is obvious that Salix 
should be lacking in some 0 f the stations. 

Polmlus delta ides is wanting in four stations, A, D, F and 1. and is 
similar to Salix nigra in regard to density, frequency and fidelity 
(table I). 

Fraxinus ame'Y'ica.1ta, absent in Stations E, G, I, P and Q, also 
~hows a disj unct distribution although adding materially to the den
sity, frequency and fidelity of the crown cover (table V). 

An interesting fact 0 f this f10udplain group is the large sizes re
corded for some of the individuals. A few of these with the DEB. 
in inches are listed as follows: ,·-'1rcr saccharinuln, 38, 40, 53, SS; A. 
sacch.arum, 37,47; PO/JHlus deltoirlcs, 38. 39, 47; Platalu!s occident
a.lis. 54, 61, 66; Quarc'us imbrirario, 39, 40; and Ull1~HS americana, 
37 and 38. 

The second layer, i. e. small tree stratum, is weakly represented, 
only three species show a pronounced frequency over the others (table 
II) .. These are Cel'cis canadensis (F. 1. 7.25%), Cornu.\' florida 
(F. 1. 9.2S%) and Cmtaegtts sp. ? (F. 1. 11%). Crataegus was the 
outstanding small tree since it exceeded the others in density, f re
CJuency and in basal area. 

In the shrub layer, Sambucus canadensis was the outstanding spe
cies as indicated by density and frequency (table TTl). However, it 
was surpassed in basal area by Asi11lina Ir':loba, Evonyl'J1,/lS atro/Jur
/JU1'CUS and Forcstic1'a aCU11:til1ala.i The latter had a basal-area of 
46.9242 square inches, a total several times greater than Sambucus. 
These results are to be expected since Sambucus never extended be
yond the I-inch size class. 

Among the vines Rhus radiralls was the predominant species as 

reflected by its frequency and fidelity (T'. J. 78.S5"0 and fidelity 
100%). Its closest rival was Viti~ (F. 1. 48.25% and a fidelity of 
100%, (table IV). 

The crown cover of the floodplain forest within thc Tipton Till 
Plain, based on frequency and abundance (table V), is as follows: 
Ace1' saccha1-inwm, Celtis occidentalis, Platanu.s oaidcl1lalis, Ulmus 
amCl'icana and U. Ihomo"i. Crataegns was the outstanding small tree 
of this area. . 

Only one species. Arcr saccharin-11m.. was found in all 7 of the sta
tions of the Illinois Drift Plain (table V). Other species contributing 
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to the crown cover were: AceI' negundo, Fn~.;vinus Mnen:cana, Pla
limu..:; occidentalis, Populus deltoides, and Ulmus o.mer,:ca.no.. Cra
taegus, again, was the predominent small tree of this area (table V). 

The lower 'Wabash Valley area was represented only by Station 
"M" (table V). The narrowness of this area accounted for the fact 
that only one station was located there. The species contributing to 
the crown cover, as reflected by their f reqnency and abundance, were: 
/lcer saccharinu11't, Car.ya. tomen/osa.. Celtis oec:identalis, Fl'ox·inns 
n'l1eriw1'Ia Gymnocladus dioica and Ul-mus thomasi. It will be noted 
that there were no outstanding figures for frequency and density in 
this station: /her saccharinum having F. 1. lSro and den'sity of 31, 
and Uhnus tlwmasi having F. 1. 40% and density of 13. It is interest
ing to note that Car'ya 1000nentosa and Gpmwr./adus dioica were not 
represented in the other stands. Station ,. :tvl" recorded abundant 
representation of tal! trees, but small trees were limited to one species, 
Carpinus caroli,tiana., var. virg·iniana. 

The crown cover for the portion of the floodplain within the un
glaciated area consisted 0 f the following species: AceI' negu.ndo, A. 
saccha1'inmn, Celtis occidentaris, Populus delto'ides, Salix 'nigm, Ull1WS 
a.mericana and U. thomasi. Primus a11U'1'icana was the predominant 
small tree in this area, being present in two of the four stations. 

The genus Acer appeared in 307 of the total 400 quadrats for a 
F. 1. of 76.75% and 'lJlmus, as a genus, appeared in 319 quadrats for 
a F. 1. of 79.75%. Each had a fidelity of 100%. The total density 
of J\cerJ however, far exceeded that of Ulmus (table I). 

DISCUSSION 

Quantitative data form the only adequate basis of any ecological 
study. That some species of trees are characteristically limited more 
or less to floodplains, e. g'., the willow and sycamore, is common 
knowledge, but the composition of a floodplain forest is more complex 
than the superficial impres~ion attained by casual observances indi
cates. It is only by such data as presented in size-classes, density, 
frequency index, and fidelity that allY true conception can be reached 
regarding the 'relation of plants to their environment and the real 
composition of a forest stand. 

The east and west forks of. 'White river and the principal river 
ibel f, today are in mature age, as evidenced by the meandering courses 
which they pursue, and by the wide river valley enclosed by gentle 
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stopes. Th.~ study of forests in such an en vironrnent may lead one 
to suspect a diversity of forest cover types. since the waters of these 
vaUeys pass through four of the five of the botanical areas (5) of 
Indiana (figure 1). That the facts are contrary to this sl1pposition 
can readily be seen by comparing the frequency index and abundancc 
of trees found in these stations (table V). As shown by table.s I and 
V, the forest cover is primarily. and more or less uniformly, controlled 
by Acer ncgundo, "'1. saccharil1lll1~, eel/is occidentalis, Fraxiltu,s a·mcr
·icana, PlatanuJ occidenlalis, Populus deltoidcs, Salix nigra, Ulmus 
americana and U. th011WS·i. 

The 9 principal species oI the crown co\-er are typically colonial 
or gregarious in distribution as Caill (2) described the condition, for 
they do not form a close association as do the specics constituting the 
climax forest (9) bnt rather giving rise to a mosaic pattern of "colony 
association." 

It was, indeed, surprising that so large a number of species partici 
pate in the crown cover of :l floodplain forest. Gordon (6) states 
that "a classification of floodplain or bottoml~nd forest is difficult 
because of the large number of species involved and on account uf 
rapid physiographic changes: such changes affect local drainage con
ditions, destroy old habitats and create new olles." \tVhile in the flood
plain forest a larger number of species play an important part cr. l. 
35% or above) in the crown co\-er, and the total number of species 
of tall trees is greater than in either the mixed mesophytic of oak
hickory types of climax forest, as recorded by Potzger and Friesner 
(9), the difficulty which Gordon points out is really a result of the 
lack of a true association of species, and the gregariolls habit which 
determines distribution, producing, as pointed out before, a sort of 
"colonial association." This is plainly supported by the unusually low 
F.	 1. even for the leading species. 

Acel' saccharim~m is the outstanding species in the lowland forest r as sl10WI1 by density, frequency, fidelity and basal area (table I). 
Ulmus americana has a greater F. 1. than Acer sacdlar£nm,n (UlutHS 
alJlel'icana 55.75 ro and Accr saccharinwm 50.0%), however, it is sur
passed by the latter in density and basal area. 

The leading and most characteristic genera in the floodplain forest 
are Acer and Ulmus. A comparison of these genera with respect to 
F. 1. and fidelity shows that there is little difference in importance 
between the two (table I), and even for these genera the F. 1. seems 
rather low (Acer F, 1. 76.76% and Ulmus 79.7510) when compared 
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with the F. 1. of the leading genera in upland forest of the same re
gions. Potzger and Friesner (9) show that on southeast slopes in 
central Indiana Acer saccharum, Carya glabra, and Quercus' montana 
attain a frequency index of 100%. This apparently is further proof 
of a gregarious ,habit even for the genera which primarily control the 
crown cover in floodplain forests. 

The mortality among the young of Celtis is evidently very high as 
shown by the large number of stems below one inch DBI-!. and the 
relatively small number of trees that are above one inch DBH. (table 
1). Potzger and Friesner (10) found that a similar condition existed 
with Fraxinus americana in their comparison between virgin forest 
and adjacent areas of secondary succession. \\1eaver and Clements 
(12) state that "in the case of woody plm;ts, seedlings are notably 
tolerant of shade when contrasted with their demands in later life." 
:\pparently Celtis reproduces well but suffers high mortality beyond 
the seedling stage. 

The remaining eight members most cOl11monly participating in the 
crown cover as listed earlier in this discussion show good reproduction 
as evidenced by the large number of stems above one inch DB H. in 
comparison with the totals for the seedling stage (table I). It is in
teresting to note that Fraxinus mnel"icmw. is included among those 
members of 'the floodplain fortst type capable of good reproduction. 

Cowles (4) show.s that So)i); ,·tigra, AceI' sacchal,inwm, Pop1t1ns 
deltoidcs .and Fmxinus mnericana are important in the establishment 
of a floodplain forest because they are the first to appear. "The wil
lows are found on the margin and the river maple (Acer sacehari
1tum), the cottonwood (Populus deltoides) , and the ash' (Fraxinus 
Mltcricana ) soon come in." This analysis agrees well with the present 
study. Oosting (8) found that the earliest woody commnnity on 
floodplains and islands is invariably a willow-alder thicket and if the 
habitat remains poorly drained other hardwoods may not appear in 
signit icant numbers for a much longer time than 011 better drained 
sites. Since no attempt at zonation was made in this study, some sta
tions being established farther back from the river and on higher 
banks than other sites, and since both conditions eliminate to some 
extent disturbances caused by flooding, the absence of Acer, Fraxil1us, 
Populus and Salix in a few of the stations (table V) is only natural. 
The remaining members add.iug to the cover show a better representa
tion throughout the entire floodplain. 
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The distribution of all the species just discussed emphasize the 
modi fied association of species which can perhaps be attributed to 
the influence of light. All of the species are very likely more or less 
intolerant,and all produce abundant seeds which germinate well. Re
production is thus limited to open spaces after windfall or death of 
old trees, and the species which chance to be nearest such an unoccu
pied space will establish a colony. Soil moisture is not a limiting fac
tor for the species in volved in floodplain forest. A floodplain forest, 
thus, is somewhat similar to the rainforest where dominance is absent 
or poorly defined (12). 

The small tree and shrub layers were poorly expressed. Cmtaegl.1~, 

typical of early secondary succession, was the predominant small trec 
(table I.I). Sambucus wnaderlS-is, also an invader of secondary suc
cession, was outstanding for the shrub layer (table II). Both Cratae
gus and Sambucus 'were found only in more or less open regions. This 
would indicate their intolerance of shade. Potzger, Friesner and Kel
ler (11) found that in a mature stand of forest primeval, a well
developed small-tree under-story is lacking and that the shrub layer 
is represented chiefly by one species, Asimina 11,·ibola. Thus it can 
be said that the position of small trees and shrubs in a floodplain 
forest is similar to that found in some mature upland stands. 

A list of the forest climax by botanical areas will show the follow
ing: for the Tipton Till Plam, beech-maple is the principal climax 
(6). The Illinois Drift Plain has two principal climaxes as shown by 
Potzger and Friesner (9), i. e., a heech-maple climax on north-facing 
slopes and an oak-hickory climax on the south-facing slopes; the un
glaciated area consists chiefly of beech and beech-maple stands and 
mixed forest areas with oak-hickory on the uplands, beech-sugar 
maple, and heech-sugar maple-yellow poplar sub-types as segregates 
of the mixed mesophytic forest, as determined by Gordon - (7) ; the 
Lower "'abash Valley area has the nearest approach to the floodplain 
forrst, the association being elm-ash-maple and may include sweet 
gum, pin oak and a wide variety of other mixed hardwoods. The 
Wabash Valley area is, of course, a floodplain with variation in ma
turity because of greater width. 

The fluodplain is apparently a very uniform habitat where macro
climate more definitely detennines the establishment of tree species, 
and where modifying effect of microclimate is reduced to a minimum. 
The esta1:ilished floodplain, the habitat considered in this study, is 
controlled hy forest which is the immediate predecessor to the climax 

163 



1. C"IK, Sl'.\"LEY ~\. 

146-181. 1939. 

2.----
MOllogr. 2: 475-508. 

3. CONARD, HENRY S. P 
1939. 

4. Cowu:~, 1IE"RY C. 
edited by George D. FJ 

S. DE.\M. CHARLES C. 
Di\·j,ion of Forestry. 

G. G()J<J}o", HOBERT BF. 
Slale.,. Reprinted i r 
1932. 

7.~·--· 

MidI. Xat. 17: 866-87~ 

8. OO:;TI:-;C. HENRY J. 
Piedmollt. Xorth Ca 

9. P01'7.CEH. JOHN E...\. 
Indiana; ,.\ five mil, 
1940. 

10. 
areas oi secondary Slid 

11. --- ---~ AN 
A remnallt of forest 
Bot. Stlld. 4: 190--22 

12. VI' EA VER ]. E. .\Kll 

Book Company. ~e\"; 

The writer exp 
the supervision of the s 
to Dr. l{ay C. friesne 
thanks to his wife, l\Iil 
tiOll, and for prelimin 

larity of the tlumE'SO 

passes through anum 
ferenccs in the associ. 

164 

SUMMARY AND CONCLUSIONS 

me:;ophytic forc:;t, where soil moisture conditions are less rigorous 
than in the uplands and the habitat is quite uniform over wide geo
graphical areas. not influenced by heterogeneous upland sites which 
border on the river valley. 

1. The paper presents an ecological study of the floodplain forest 
within the White River system. It is based on four hundred 100
squarc-meter quadrat tabulations. 

2. Forty species of tall trees take part in the crown cover, nine 
species in the small tree stratum, and fourteen species in the shrub 
layer. 

3. The outstanding species in the crown cover are Arcr ncgu.1'1do, 
A. sa((harimm~, Celt-is occidclltalis, Frazinus americana., Platanus oe
eidelltalis, Populus del/oides, Salix nigra., VIm/us a1ne1,icana and U. 
thomasi. 

4. A eel' sacehm'inum and Vhn.us G1'MI,icana ranked highest in 
fidelity, each having 100%. V. G111.ericQ1!o had the highest frequency 
index with 55.75%. 

5. A well developed small tree and shl'llb layer is lacking. The 
most common small tree is Crataegus with F. J. 11.0%. The out
~tanding shrnb is Sambucus canaden.\'1:S with F. J. 37.0%. 

6. Celtis is the only member in the principal crown cover that has 
a high rate of mortality among the seedlings. 

7. There is no decided difference in thc floodplain forcst within 
a river systcm which bisects four of Deam's botanical areas en
countered in this investigation. 

8. While fidelity is high for 9 species 0 f tall trees commonly im
portant in the crown cover, the association is poorly expressed. This 
is due to gregarious or colonial habits which influence or determine 
the distribution of the species within the stand. 

9. Ivfacroc1imate apparently is morc of a determining factor for 
the establishment 0 f tree species in the floodplain than is macro
climate. 

10. The outstanding features shown by the study: (a) the large 
'number of tall tree species participating in control of the crown, 
(b) the greg'ariolls or colonia! habit 0 f the most prominent species in 
the stands, making for a poorly expressed association, (c) the simi
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TABLE I 

Tall trees ill size classes, showing Frequency Index, Fidelity and Basal Area. 

Species 
Below 
1 in. I ill. 2·5 6·10 11·15 16·20 

Above 
20 

TotAl 
Stems F. 1. Fidelity 

B~,.l 

Area 
SQ. Fr. 

:\cer negllndo 689 54 U8 62 15 II 2 951 46.25 90.0 63.620 
A. rubrum 335 22 59 11 3 477 15.00 40.0 33.960 
A. saccharillum 735 92 341 301 136 63 30 1698 50.00 100.0 486.542 
A. saccharum 4 1 5 .50 5.0 2.1ilO 
Aescullls glabra 32 5 16 17 4 1 2 77 7.75 35.0 17.700 
Ailanthus altissima 2 2 2 6 1.25 10.0 7.745 
Carya cordi formis 9 1 1 2 13 1.00 15.0 7.467 
C. illinoensis 2 1 3 1.00 5.0 1.816 
C. Iaciniosa 12 1 2 IS 1.25 10.0 2.493 

g; C. tomentosa 1 2 3 1.00 5.00 .567 
Catalpa speciosa 2 1 3 .50 5.0 .049 
Celtis occiclentalis 1688 133 158 99 23 22 9 2132 39.24 95.0 P8306 
Fagus grandifolia 1 1 1 3 .25 5.00 4.918 
Fraxinus americana 45] 47 49 47 15 ]7 3 629 34.75 85.0 92.740 
F. lanceolata 28 1 2 4 35 5.50 40.0 1.965 
F. nigra 20 4 2 26 1.25 20.0 6.944 
F. pennsylvanica 2 2 .50 5.0 3.736 
F. quadranglliata 3 1 1 2 7 1.50 20.0 2.209 
F. tomentosa 2 2 4 8 1.75 20.0 .190 
Gleditsia aquatica 15 3 1 19 .75 10.0 1.619 
G. triacanthos 139 7 17 20 ].3 14 4 214 17.75 75.0 55.14 
Gymnocladus dioica 5 2 6' 2 ]5 1.00 5.0 2.601 
JugJans cinerea 4 5 9 1.50 15.0 1.843 
J. nigra 29 4 J2 8 13 .5 71 12.50 90.0 23.753 

TABLE I (Contin~)
 

Tall trees in size classes, showing Frequency Index, Fidel'ily and Basal Area.
 
Bawl 
AreaAbove Towl

Below Slem~ F. I. Fidelity SQ. Ft. 
2-5 6·10 11·15 )6·20 20] in. 1 in.':-;pC'cics .

-~ 

45 1.00 20.0 5.508 
Liquiclambar styraci ilua 32 1 2 7 3 

96 ]0.25 75.0 5.479178 6 6 5Morus rllbra 7 .75 W.O 218
]6Nyssa sylvatica 37.00 95.0 (rlJ,6JJ94 046-l52 ~;7 89 58

.Rl::l.tAI.l.1.1.s~~ta.li'l;, 90 H 



--- -. ...-._,. - &.' .&. .::lU ::l.U ,;}./ .:>0 
F. Cjuadrangl1lata 3 1 1 2 7 1.50 20.0 2.209 
F. tomcntosa 2 2 4 8 1.75 20.0 .190 
Gleditsia aquatica 15 3 1 19 .75 10.0 1.619 
G. lriacanthos 139 7 17 20 13 14 4 214 17.75 75.0 55.14 
Gymnocladus dioica 5 2 6 2 15 1.00 5.0 2601 
]uglans cinerea 4 5 9 LSO 15.0 1.843 
]. nigra 29 4 12 8 13 .5 71 12.50 90.0 23.753 

.

TABLE I (Continued) 

Tall trees in size classes, showing Frequency Index, Fidelity and Basal Area. 

Species 
Below 
1 in. 1 in. 2-5 6·10 11-15 16·20 

Above 
20 

'fotal 
Siems F. 1. Fidelity 

'B.a.,,) 
Area 

SQ. FI. 

0; 
" 

Liquidambar styraciflua 
Morus rubra 
Nyssa sylvatica 
Platanus occidcntalis 
Populus deltoides 
Prunus seratina 
Quercus bicolor 
Q. imbricaria 
Q. montana 
Q. muhlenbergii 
Q. stelJala 
Salix nigra 
Tilia americana 
Ulmus americana 
U. fulva 
U. thomasi 

32 
78 
6 

90 
10 
36 
11 
3 
1 
5 

96 
21 

188 
88 
35 

1 
6 

14 
1 
5 
2 
3 

3 

7 
2 

37 
9 

18 

2 
6 
1 

52 
14 
2 
2 
2 
1 

1 
19 
lO 

150 
26 

166 

7 
5 

'67 
36 
1 
2 
3 

'1 
60 
7 

137 
24 

117 

3 

89 
54 

1 
1 

32 
6 

78 
6 

36 

1 

58 
69 

5 
2 

24 
1 
6 

94 
68 

3 

1 

3 
3 

28 
2 
4 

45 
96 
7 

464 
252 
44 
20 
12 
3 
9 
2 

222 
51 

&42 
156 
382 

1.00 
10.25 

.75 
37.00 
27.50 
1.75 
3.50 
.75 
.75 
.50 
.50 

44.75 
4.00 

55.75 
20.75 
33.25 

20.0 
75.0 
10.0 
95.0 
80.0 
10.0 
20.0 
15.0 
10.0 
5.0 

10.0 
85.0 
45.0 

100.0 
67.0 
80.0 

5.508 
5.479 

.218 
643.633 
376357 

.218 
20.828 
2.383 
1.058 
4.734 
.218 

70.5:'\9 
n587 

246.945 
20.736 
909')5 



TABLE II 

Small trees in size classes showing Frequency Index, Fidelity and Basal i\ rea. 

Species' 
Below 
1 in. 1 in. 2-5 6·10 

Total 
Stems F. I. Fidelity 

Basal 
}\rea 

Sq. In. 

Carpinus caroliniana 

..... 
~ 

var. virginiana 
Cercis canadensis 
Cornus flor ida 
Crataegus 
Maclura pomHera 
Ostrya virginiana 
Prunus americana 
P. hortulana 
Salix discolor 

10 
64 

323 
306 

26 
89 
5 
5 

11 
11 
23 
75 

22 
10 
3 
2· 

3 
18 
7 

114 
3 

27 
16 
1 
3 

3 

2 

24 
96 

353 
510 

3 
75 

117 
9 

10 

1.75 
7.25 
9.25 

11.00 
.50 

1.00 
75 

1.25 
.50 

15.0 
40.0 
50.0 
45.0 
5.0 

20.0 
5.0 
5.0 

10.0 

]8.0642 
308.1622 
66.0536 

1571.5856 
'17.2788 

205.7748 
253.2420 

9.4248 
31.41GO 
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TABLE III 

Shrubs in size classes, showing Frequencyp Index anc! f-idelity 

Below Total 
Species ' 1 in. 1 In. 2·5 Slems F. 1. Fidelil)' 

Amorpha fruticosa 1.0 5.0 
Asimina triloba 45 2 4 51 3.0 25.0 
Evonymus atropurpureus 144 10 2 156 7.5 35.0 
Forestiera acuminata 112 19 6 137 .75 5.0 
Gaylussacia baccata 5.5 15.0 
Grossularia cynosbati .75 10.0 
Lindera benzoin In 7 2 182 6.0 40.0 
PI'unus virginiana 13 13 1.0 5.0 
Ptelea trifoliata 144 3 2 149 3.5 40.0 
Rosa sp. ? 5.25 10.0 
Rubus sp. ? 3.0 20.0 
Sambucus canadensis 1537 16 1553 37.0 68.0 
Staphylea tri folia 3 3 .75 10.0 
Viburnum lentago - .75 15.0 

TABLE IV 

Showing Frequency Index and Fidelity of Vines. 

5peci~s F. r. Fidelil)' 

Aristolochia tomentosa 1.0 5.0 
Bignonia capreolata 1.75 15.0 
Campsis radicans 25.5 55.0 
eel a~trus scandens .75 10.0 
Parthenocissus quinquefolia 15.5 60.0 
Rhus radicans 785 100.0 
Smilax 39.5 95.0 
Vitis 48.25 100.0 

1 
<I 

1~9 



TABLE V
 

Frequency Indcx and Density of Species by Stations.
 

Species F. I. 
A 

Deusity F. I. 
B 

Density F. 1. 
C 

Density F. l. 
D 

Density 
E 

F. l. Den,ity 

Accr negundo 45.0 21 25.0 8 65.0 29 950 45 
A. saccharinum 50 1 20.0 7 10.0 5 45.0 23 95.0 38 
A. saccha rum 5.0 1 
Aesculus glabra 5.0 1 5.0 1 15.0 6 15.0 6 
Carya cordiformis 15.0 J 5.0 2 
Celtis occidentalis 10.0 2 15.0 6 100.0 102 80.0 47 40.0 29 
Cercis canadensis 10.0 2 10.0 2 
Crataegus sp.·? 85.0 156 25.0 13 5.0 2 ......., 

0 

Fagus grandifolia 
Fraxinus americana 
F. lanceoJata 
F. nigra 

10.0 
25.0 

10.0 

2 
8 

2 

60.0 
5.0 

27 
6 

15.0 6 ]5.0 
5.0 

6 
1 10.0 3 

F. pennsylvanica ]0.0 4 
F. quadrangulata 5.0 1 5.0 1 5.0 
F. tomentosa ]5.0 3 
Gleditsia aquatica 20.0 5 
G. triacanthos 45.0 ]2 ]0.0 6 15.0 3 5.0 1 
]uglans cinerea 10.0 2 
]. nigra 5.0 1 15.0 3 5.0 
Ostrya virginiana 10.0 3 
Platanus occidentalis 15.0 7 45.0 31 55.0 25 25.0 Jl 500 21 
Populus deltoides 2500 12 10.0 2 45.0 12 
Prunus americana 20.0 7 
Quercus bicoJor 50.0 5 25.0 9 

'[r:> "","",,~I' . ~ ~ ~ - - . ~~~=-

TABLE V (Continued)
 

frequency Index and Density of Species by Stations.
 

c:A H 



- .. _~.' - ... c··· ...... · ...·" ]0.0 3
Platanus occidental.is 15.0 7 45.0 31 55.0 25 25.0 11 50.0 21
Populus deltoides 25.00 12 10.0 2 45.0 ]2
Prunus americana 20.0 7 
Quercus bicolor 50.0 5 25.0 9 

TABLE V (Continued) 

Frequency Index and Density of Species by Stations. 

Species F. I. 
A 

Density F. 1. 
B 

Density F. 1. 
C 

Density F. 1. 
D 

Density F. 
E 

1. Density 

Q. imbricaria 
Q. montana 
Q. stellata 
Salix discolor 
S. nigra 
Ulmus americana 
U. fnlva 
U. thomasi 

5.0 

15.0 
30.0 
30.0 
15.0 

9 
7 

12 
4. 

5.0 

25.0 
45.0 
30.0 
75.0 

J 

14 
13 
6 

23 

5.0 

10.0 
35.0 
85.0 
40.0 
60.0 

4 
15 
56 
12 
28 

50.0 
85.0 
25.0 

14 
9 
8 

25.0 
70.0 

80.0 

6 
53 

35 

-...,- Species F. J. 
F 

Density F. 1. 
G 

Density F. 1. 
H 

Density F. I. 
1 

Density 
J 

F. 1. Density 

Acer negundo 
A. rubrum 

40.0 19 40.0 
35.0 

23 
18 

35.0 26 15.0 
5.0 

6 
2 

250 
30.0 

]4 
9 

A. saccharinum 40.0 22 75.0 67 15.0 18 80.0 103 35.0 24 
Aesculus glabra 
Catalpa speciosa 
Celtis occidentalis 

5.0 

65.0 

1 

50 5.0 2 5.0 2 65.0 43 
]0.0 
60.0 

3 
34 

Ce rei s ca nad ensis 5.0 2 
Cornus florida 
Crataegus sp. ? 
Fraxinus americana 
F. lal]ceolata 
F. tomentosa 
G1editsia triacanthos 

]0.0 
25.0 

5.0 

25.0 

6 
13 

] 

9 . 

5.0 

]5.0 

5.0 

2 

14 

, 
3 

10.0 
10.0 

30.0 

4 
11 

]8 

10.0 
]0.0 

4 
3 



TABLE V (Continued)
 

Frequency Index and Density of Species by Stations.
 

Spe.cies F. I. 
F 

Density F. I. 
C 

Density F. I. 
H 

Density F. I. 
I 

Density F. 
J 

I. DensiLy 

juglans nigra 
Morus rubra 

10.0 2 
5.0 3 

5.0 4 
100 3 

Platanus occidentalis 
Populus deltoides 
Quercus bicolor 
Salix discolor 

15.0 3 5.0 
65.0 

1 
58 

65.0 
100 

62 
3 

55.0 

5.0 

20 

1 

50·0 
50.0 
5.0 

19 
'26 

1 

-'.I" 
S. nigra 
Tilia americana 
Ulmus americana 
U. fulva 
U. thomasi 

10.0 
5.0 

65.0 
lO.O 
20.0 

2 
I 

19 
3 
6 

5.0 
5.0 

30.0 
l5.0 
40.0 

2 
I 
9 
5 

]6 

10.0 
20.0 
30.0 

2 
5 

]7 

15.0 
15.0 
SO.O 
lO.O 
30.0 

4 
5 

35 
3 

12 

40.0 

50.0 

4 

20 

Species F. I. 
K 

DensiLy F. I. 
L 

Density F. I. 
M 

Densit'y F. I. 
N 

DensilY F. 
0 

1. DenS\lY 

Acer negundo 
A. rubrum 
A. saccharinum 
A. saccharum 

20.0 
200 
45.0 

12 
]5 

29 
65.0 
50.0 

106 
64 

5.0 
15.0 
]5.0 
10.0 

2 
4 

31 
2 

60.0 

25.0 

22 

13 

]0.0 
5.0 

90.0 

3 
4 

]03 

AescuJus glabra 
Carpinus caroliniana var. virginiana 
Carya illinoensis 
C. 1aciniosa S.O 
Celtis occidentalis 35.0 
Cercis canadensis S.O 

I 
14 
I 

5.0 
30.0 

5.0 
20.0 

1 
18 
I 

12 

70.0 

40.0 
to.O 

30 

,1 
5 

SO.O 22 

..
 

TAH1..E \' (Continued) 
___________._F_re_(~ll_IC_'I_lcy Index and Density of Species by Stations. 



5U.0 20 

K L M N 0 
Sp<:cies F. r. D<:Jl~ity J.'. I. Density F. l. D<:nsil'y F. r. D<:n&~ty F. r. DensilY 

Accr negundo 20.0 12 5.0 2 60.0 22 10.0 3 
A. rubrl1fl1 20.0 15 65.0 106 15.0 4 5.0 4 
A. saceharinul11 45.0 29 50.0 64 ]5.0 31 25.0 13 90.0 103 
}'j.. saccharum 10.0 2 
Aescull1s glabra 70.0 30 
Carpinus caroliniana var. virginiana 5.0 1 
Carya illinoensis 30.0 18 
C. laciniosa 5.0 1 5.0 1 
Celtis oecidentalis 35.0 14 20.0 12 40.0 21 50.0 22 
Cercis canadensis 5.0 1 10.0 5 

;0- -r; "-= -~ j ~ ----==-ti-----{""". u'- ~ ,---_ ~ m? "~,- -~ - ~'r· ~ ~ 

TABLE V (Continued)
 
Frequency Index and Densit~, of Species by Stations.
 

K L M N [) 
S!Jc.... ries F. I. Dcn~ll'y F. I. Density F. l. Density F. I. Density F. r. Density 

Cornus florida 10.0 2 5.0 1 15:0 4 
Cratacgus S(l. ? 30.0 15 
Fagus grandifolia 5.0 I 
F raxinu, americana 5.0 1 45.0 33 35.0 13 30.0 24 55.0 42 
F. lanceolata 10.0 2 
f. nigra 5.0 5 
F. quadranf.:'1I1ata 5.0 3 5.0 1 
GJcditsia triacanthos 25.0 14 5.0 1 50 1 10.0 '3 15.0 9 
Gymnocladus dioica 15.0 10 

.... ] uglan5 cinerea 10.0 '4 
'1 

"" ]. ni;:ra 10.0 '2 10.0 2 40.0 1l 25.0 8 
Liquidambar st)Taci [I ua 5.0 1 15.0 7 5.0 Z. 
Morus rubra 5.0 1 10.0 3 
Nyssa sylvatica 10.0 2 5.00 1 
Ostrya virginiana 100 3 50.0 34 
Platanus occidcntali~ 80.0 42 20.0 5 30.0 ]6 80.0 29 
PO(llllus deltoidcs 25.0 10 60.0 27 15.0 6 10.0 6 30.0 11 
Prunlls horlulana 30.0 26 5.0 1 
Quercus bicolor 5.0 I 
Q. imbricaria 20.0 6 
Salix nigra 25.0 15 10.0 7 10.0 4 40.0 10 
Tilia americana 5.0 1 5.0 1 10.0 2 10.0 2 
Ulmus americana 45.0 21 30.0 6 60.0 23 80.0 39 
U. fulva 5.0 13 10.0 2 10.0 2 
U. thomasi 60.0 45 40.0 13 400 17 35.0 16 



TABLE V (Continued) 

Frequency Index and Density of Species by Stations. 

Specie~ 
F. 1. 

P 
Dcssily F. 1. 

Q 
Dessit)" F. I. 

R 
Dessit)" F. I. 

S 
Dessity 

T 
F. I. Densily 

f\ cer neg-undo 5.0 3 30.0 9 40.0 14 35.0 16 50.0 29 
A. rubrum 20.0 104 20.0 19 
A. saccharinum 60.0 65 50.0 4Q 85.0 80 85.0 89 500 73 
Aesculus glabra 5.0 2 
Celtis occidental is 15.0 6 55.0 42 50.0 31 20.0 6 35.0 16 
Cercis canadensis 20.0 6 
Corous florida 25.0 10 
Crataeglls sp. ? 5.0 5 

" ~ 

Fraxinus americana 
F. lanceolata 65.0 48 15.0 6 

20.0 
5.0 

8 
1 

30.0 7 60.0 
10.0 

J6 
2 

r. pennsylvanica 5.0 
F. quadrangu[ata 5.0 r 20.0 6 
r. tomentosa 5.0 1 
Gleditsia triacanthos 10.0 3 5.0 1 
Juglans nigra 10-0 4 10.0 2 5.0 2 10.0 3 
Liquidambar styraciflua 5.0 3 
Maelura pomi fera 5.0 3 
Morus rubra 1M 3 5.0 1 5.0 1 
Platanus occidental is 5.0 1 10.0 3 30.0 6 35.0 28 
Populus deltoides 75.0 42 30.0 10 55.0 34 20.0 6 5.0 4 
Prunus americana 5.0 1 65.0 33 
Quercus imbricaria 5.0 1 10.0 6 
Q. muhlenbergii 5.0 3 
Q. stellata 5.0 
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F. qua,drangulata 
F, t()ttl~ntosa 

Glcditsia triacanthos 
Jnglans nigra 
LiQuidambar styraci Hua 
Madura p<lmi fera 
Morus rubra 
Platanus occirientalis 
Populus deltoides 
Prunl1s americana 
Quercus imbricaria 
Q. muhlenbergii 
Q. stellata 

' 

Species 

Salix nigra 
TiI;a americana 
Ulmus americana 
C. fulva 
U. tholllasi 

10.0 
5.0 

10,0 

75.0 
5.0 
5.0 

5.0 

10.0 3 
4 10.0 2 5.0 
3 

3 5.0 1 5.0 
5.0 1 10.0 

42 30.0 10 55.0 
1 65.0 33 
1 

5.0 

L\ BLE V (Continued) 

Frequency Index and Density of Spe'cies by 

F. I. 
p 

De..:.sity F. T. 
Q 

Dc~sily F. r. 
R 

60.0 29 20.0 4 15.0 
20.0 9 
BO.O 29 70.0 J.4 60.0 

30.0 9 45.0 
40.0 23 25.0 16 35.0 

5,0 
5.0 

2 10.0 3 

5.0 3 
1 
3 30.0 6 35.0 28 

34 20.0 6 5.0 4 

100 6 
5.0 3 

Stations. 

Dcssity 

9 

F. 1. 
5 

DC5~ity 
T 

F. r. Dcn~ity 

SO 

37 
21 
12 

55.0 
20.0 
350 

21 
4 
8 

90.0 
5.0 

60.0 

59 
1 

i? 
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