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TRDLDASE WOO0DS, CHAMPAIGN COUNTY ILLINOIS:
WOODY VLGLTATIOI\ AND STAND CO’\IPOSITION

W, R. BOGGESS
Un-werstty of Illinois, Urbana

Ausriacr, — An inventory of the
woody megetation of Trelease Woods
northeast of Urbana, Champaign Coun-
ty, Illinois shows that the present stand

- 18 eomposed of 148 stems per acre (37

and above in diameter) with a basal
ulea of 9% sguare feet. Thirty-seven
woody species were tallied with sugar
maple being the leading dominant. Hack-
herry, white ash, slippery olm, basswood,
red oalr, and buckeye tollowed in order
of Importance Value Index. The large
numhber of dead elm iz the most striking
feature of the prcqant stand. Total mor-
tality, as indicated by dead- -gtanding and

dend-down trees, amounted to 51,5 squiive -

feet of basal area per acre:; 45 square
feet was elm. A heavy unders,tory, domi-
nated by sugar maple dnd pawpatw, has
developeil. Almodt half of the trees less
than one-inch
maple, and  this species appears likely
to increage its dominance in the futute.

Trelcase Woods {(formerly known
as University 'Woods) is a 60-acre
remnant of the ‘“Big Grove’’ that
~once oecupied a 10-squarc-ile arvea
in a bend of the Salt Fork River
ncar . Urbana, Illinois. Sueh for-
esied areas, usually isolated from the

mgin bodies of timber that ocenrred

chiefly along watercourses, were
known as ‘Prajrie Groves. > ‘They
were believed 1o have been eut off

" from larger forested areas by attri-

tion. {rom repeated fires and were
usually found protected by streams,
slonghs, or rough morainal! lands.

- Trelease Woods was acquired by
the University _
and has since been maintained as a
natnral area for research and edu-
cational purposes. It has been elassi-
ficd a§ mixed-mesophytie in compo-
sition and probably has developed
“on uplands that were ocenpied by

in diameter are sugar

of Illinois in- 1917

prairic grasslands 400 to 600 years .
ago - {Vestal and Heermans, 19453,
The first complete iuventory of the .
woody vegotation of this woodland
was eompleted in 1963, and the re-
sults are presented in this paper.
Results of a similiar  study

Brownfield Woods, another remuant
of the Big CGrove loeated about one
mile 10 the west, have beén reported

- previously  (Boggess and Bailey,
1564}, Terminclogy used through-

-out the text is thut of Gleason

(1963). -
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M(,meall (1922) made a stem
count ‘of the trees and listed the’

other woody and herbaceous species

that occurred in the woodland. TTis
list of specics included 81 trees, 12
shrubs, 6 lianas, 134 herbs, and 5
forns. The number of trees were as
Tollows: Aecer -sacchorum, 1,987
Dlwus americane, 2,073, Frorisus
americany, 537 Tilie . americona,
321; Curpinus careliniana, 303 ; and
all other species, “‘less than 300 in-
dividuals.’” Maple was more domi-
nant in the gonth half; and elm in
the north half of the woodland. The’
general position of these two species,
as theyv ocenrred in 100 x 100-foot

"blecks, was also shown on a map of

the area. Iominant shrubs were
pawpaw - (Asimina triloba); splee-
bush- (Lindere bengoin), and haw—
thorn (Crafeegus spp.). .

MeDougall and Pcnfound {1928)
cited the above paper but gave some-
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what different ficures for-the num-

her of trees and speeies in the wood-
land. They listed a total of 7,147
trees comprised of 28 species com-
pared with approximately - 5,847
trees and 31 species in the edrlier
report. That they were ~quoting
from the same data i3 cvidenced by
identical figures for the number of
American elm, sugar- maple, and
white ash.

Weese (1524) eommented that tho
woodland had been rather heavily

grazed prior to its acquisition by the -

University and that some trees, par-
tieulary black walnut (Juglons
nigra), had been cut as avidenced by
stumps remaining at that -time.
After- five years of protection, how-
ever, hardwood species were repro-
ducing in considerable nambers.
Vestal and ITeermans (1945), in
a study of plot size requirements,
reported the number of trees and
basal area per acre (trees 3 inches
and above, d. b. h.) for the 12 lead-
ing species. This was based on data
collected . between 1935 and 1940
from a 14.4-acre sample. The sample
consisted of 10 of 12 plots, 0.8 acre
in gize, uged by Heermans (1941)

and a 6.4-acre-block in the south half"
of the woodland, established in 1935,
" to study the. relationships between .

the gize, shape, and distribution of
plots and estimates of stand com-
pogition’ { Marberry, 193G; Marberry
et al, 1936). The two udditional
plots in Heermans’ study (1941)
wore ineluded in this block. Thus,
-it appears that the data of Vestal
and Ilcermans (1945} were blased

toward the south half of the: wood-

Iand.
Numerons studies mVO]vmg ani-
‘mal populations and ecology have

. ameter.
and stand data for the entire wood- °

Long.).

Pransections Iliinois Academy of Science

been reported, but most of them are
not pertinent to this study. Twomey
(1945),  however, delineated the
areas of ‘‘red-oak—maple climax®’
and ““elm sub-elimax’’ as a part of
his stndy of bird populations. He
pointed out that although the wood-
land had been heavily grazed prior
to 1918, the woody vegetation had
come back to a normal condition
after some 20 vears of protection.

Mernionsg or-Sripy

All woody plants, 2.6 inches and
above in diameter, were measured to
the nearest 1/10 inch and tallied by
species. Dead-standing and dead-
down trees were also measured and
identified when possible. Records
were kept separately for each of the
96, -50-meter square blocks (0.619
acre) into whigh the area had becn
divided for a nhumber of ycars.

Four sets of nested, cirewlar guad-
rats, 1/100 and 1/1000 acre in size,
were randomly located in cach hlock.
The 1- and Z-inch diameter classes
were tallied on the larger, and seed-
Hungs on the smaller plots. The latter
were separated into those less than
1 foot in height and those over 1 foot
high but less than (.6 inch in di-
For convenience the wtock

land are presenfed on per-acre basis,

DESCRIPTION OF AuEs

Trelease Woods ig located in the
SW4 of SBeetion 1, Township 19N,
Range 98, Champaign County, 11li-
noig {40° 09 N. Lat.,, 88° 10V W,
Topography is at the most
gently rolling with a maximum dif-
ference in elevation of about 16 feet.

‘There are numerous Jow areas where
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“water stands during wet. periods and
. are moist even in the dry parts of
the year. The Woodland ig sur-
rounded by open land and has the

usual cdge vegetation of briars and

low shrubs..

A detailed soil survey has notf -

been made, but two main groups are
present. These are (1) - soils that
are transitional between DBrumizems

and Gray-Brown Dodzolie moils, and -

{2y Brunizem-like soils, The latter

group, is most prev alent, und the

‘transition soils.are minimal in de-

velopment {Bailey et al., 1864},
These soils have all developed shal-
low loess (3 feet or less) and calear-
eous glacial till of Wisconsin age.

A detailed deseription of a transi-
tion soil in Trelease Woods, identi-
fied ag Toronto silt loam, has heen
given by Bailpy et al. (1984) Some
of itg characteristics arc shown in -
Table 1. - ' ' '

TaprE 1~—Characteristics of Toronto Siit Loam, Trelease Woods.

Co
] Cation,
Organic | exchange Base
: . Depth, c‘-a,nd . Silt, Clay, carbon, | capacity, |saturation
Horizon | inches & A 4 pi % meg, . R
Al -8 3.6 T3.0 23.4 6.5 3.83 23.9 02
CA21 8-14 3.7 72.2 24.1 5.9 1.92 20.6 K0
A2 - 14-18 3.8 75.3 285 55 | 1.56 22.8 77
Bl 71822 4.0 | "64.2° | 31.8 5.2 1.36 24.2 7
B2i ] 2220 4.9 6.6 33.8 5.0 1.20 25.6 72
B22 20-36 | 13.7 57.4 28.9 5.1 1.22 21.7 75
II B3 36-145 22 4 53.8 23.8. | 5.8 1.06 16.6 a1
I C 4551 | 39.2 44.5 16.3 81 ... Culeareous

The fertility status of this soil is
.gquite faverable as indicated by the
cation exchange capacity. and base
suturation. The profile, however, is

imperfectly drained and probably,

- represents the upper level of -in-
ternal drainage on the area. Poor

‘drainage has undoubtably affected -

the height growth of irees and has
limited the cffects of forest vegeta-
" tion in modifying this soil that was
onee occupied by grasslands.

BEsoLTs AxXD DICUSSION

Three broad cover types have been
recognized -on the area (Fig. 1).
These are {1} sugar maple, where
1hig speeies makes up at least 50
percent of the stand; (2) mixed

in Table 3.

hardwood n whmh no smo'ln spe-
cies is dommant and (3) dead élm,
The latter were formerly pure elm
and are now in a relatively early
stage of sueceession following death
of this species. Arvas cecupied by
cach type are about 30, 45, and 25
percent, respectively, for sumar ma-
ple, mixed hardwood, and dead elm.
The species encountered, with
their density and 'freque-ne-y by size .
class, are shown in Table 2. The

- speeies symbol will be used to iden- -

tify species in subsequent tables and
figures, An -additional breakdown
ifito broad diameter classes; by num..
ber of trees and basal area pef acre
for the 13 leading ‘apemeq is shown.
Also- given' are percent
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Figusr 1. — Map Showing Broatd Cover

'ijpe_s_‘ oo
total nnmber of trees, porcent. Lotal
bagal area, Importance Value Tndex
(IV1) and average diameter. Im-
portance Vilue Index i a modifica-
tion of the oviginal IVI described
by Curtis and Melntosh (19513, and -
used later by Mclntosh  (1957).
Tt is Lhe sum of therelative density

number individuals of spocies.

( ______ il ko Cx 1_.00)-
number individualsg of all specles S
and of the relative dominance

).

(001 x

IVT was determined for the 13 lead--
inhg speeics on each of the 96 blocks
and for the woodland as a whole,
Present stand composition, as il-
lustrated in- Figure 2, shows the
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Fisurt 2. — Number ot Trees Per Acre
and Average [agal Area Per
Tree, )

{See Table 2 for explanation of Ispecies
symbol.) ) '

numher of {irees per acre and the
average-basal avea per tree for the
13 leading species, and tor all other

_speciecs dombined. 1n sueh composi-

-tion diagrams, the basal area per
acre Js represented by the area in-
eluded in each bar of the-graph

T (Vestal, 1953). A further represen-

tation of stand stroeture is shown
in Figure 3, where total basal area
and the amount of basal area in five
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diameter classes are shown
for the various species.
. Sygar maple is the leading species
. in the woodland, comprising . one-
i fourth-of the total number of trees
- and slightly Jess than one:third of
. the stand bagal area. Tt is well-rep-
resented throughout the stand with
frequencies ranging from 41 percent
for the I1- and 2-inch. diameter
classes to 06 percent for the larger
. trees. The high frequency of the
" latter is probably related to the rel-
" atively large block biae (0.619 acre)
used in the survey. -The density of
maple varied cdnsiderably thr 0113}3—
out ithe woodland. On plots where
iy ocenes, the IV1 {which combined
hoth relative density ane relative

basal arca) ratiged from 1 to 149"

(maximum possible value, 200} with
an average of 54.91. This value was
more than twice as great as the value
for the nearest competitor,

portance and ix partienlarly preva-
lent in the 3-
" alags. Here- it almost equals sugar
maple in the number of trees per
HCTE
percent. Although there are a num-
ber of  large hackberry scattered
throughout the stand, the average
diameter of 8.6 inches reflects the
preponderance of small trees. These
are fairly well distributed through-
out. the woodland. '

The importance. of the ocaks is
ehiefly- due io the ]dI‘{:(‘ size of indi-

vidual trees: Average diameters are
93,9, 26.1, ‘and 27.1 inches, respec-
tively, for bur cak, chinguapin oak,
and red oak. The largest free in
the woodland is a 48-iuch bur. oak.

White agh and basswood, ranking

third and fifth in lmporctanee Value,

" to 6-ineh class and i

to 6-inch- diameter

1t also has a frequency of 96

267

“are well distributed thronghont the
_stand with frequencies of 96 and 85

percent. White ash has an average
diameter of 14.3 Inches compared
with 9.6 inches for basswood. Bass-
wood, however, is better represenited
in- the smaller diamcter classes but
iy reproduesing very poor]v eom-
pared to white ash.

Slippory elui, ‘altbongh ranking
fourth in  Importance Value, is
largely present among the smaller
diameter classes. Tt eqnals maple in
the nuinber of irees prewen’r in the 3-

ited throughout the stand.

The relative importance ol the
seven leading specics can be illus- -
trated by congidering the number of
blocks on which each speeies was the

‘leading dowinant (highest TV},

or ranked second, third, and fourth
or less in Importance Value (Table

L
Hackberry ranks second in lm-

Tasls 4~~Importance Vaiue Index, by'
Numbers of Blocks for Seven
Leading Species,

CTVI mnk.
Spoeies | Ist>| 2nd | 3rd | 4th and
1 below.
_ Numb|or of bjlocks

SM.......] &5 b 17 6 14
oo 5 15 | 11 52
Wa ... 6 | 21| 20 15
SE...... .. 3 7| 18 | .63
T 7 9 |7 59
RO....... 3| 15 | 8 41
B......... 2 | 3 7 7h

The relatively dense understory is
dominated by .pawpaw and spice-
bush, along with saplings of thé var-
ioug trees species. Pawpaw grows fo

1w well distrib-
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aJarger size than spice-busl, and its

480 stems per acre in the 1- and 2-.

inch diameter classes are almost as
many as all other species combined.
It also oecurred on 55 percent of the
384 1/100-acre gquadrats. Reprodue-
tiom of hoth pawpaw and spice-bush
iz relatively heavy (682 and 702
per acre) and is exeeeded only by
sugar maple,

While the herbaceous p.lants were

net’ included in this study, obser--

vations have shown that the ecarly
spring flora is dominated by trillinm
" {Trdlinm recurvalum), Dutchman’s
breeches (IHeentra cwcullaria), wild
gevanium (Gerantum  maculabwmn),
blue phlox (Phicx divaricata), while
wild ginger
water-lenf " {(ITydrophylum spp.),
and May apple (Podophyllum pel.
tatwm) appear later. The summer

saason is charaeterized by the obnox--

ions woods nettle (Foporfea eana-
_densis]  with soeme  touch-me-nots
(Impatiens pollide and I. biflora).
The tall bell-flower (Companitio
americona}, along with white snake-
root  (Ewupglorium rugosum) and
varions o’rhé:'r-'Cornpositae, are most
prominent in the late summer and
fall,

TABLE 5—Mortality of Elm and all Species Combined.

" than elm was less than 5

(Asaruin conedense),

elm appearsd to

Transactions Hineis Acodemy of Science

Changes in Composition

The large number of dead elm is
the most striking feature of the pres-
ent stand and has resulted in signifi-

“gant changes in stand composition.

This catastrophie mortality, amount-
ing to 1,585 trees in the entire wood-
land, began about 15 vears ago. It

resulted from the vombined effects

of phloem neerosis and the Dutch
elm disease. The number of dead
trees per acre for all species com-
bined ‘and for elm are shown in’
Table 5.

Total mortality of all a-,pl'(*u’s nther
trees per
acre. Since both dead-standing and
dead-down trees were tallied, ‘the
period covered by the mortality fig-
ures is probably 1¢ to 15 vears. The

magnitude of the mortality is em-

phasized by the fact that there is
more than half as mueh area in dead.
trees as in living frees. All this |
bas happened in a woodlaud that
was completely protected from fire
und grazing and that had a wini-
mum amount of use and disturb-
ance by man for a period of 45
Vears. '
The proportion of sugar maple to
change between

Diameter class, inches
a-t 6-12 12-24 24-36 364 “Total
All Jmlm All I E_lm All | Elm [‘All] Elm [ All Elm | All | Elm
Number of .
irecs per acre..| 7.8/ 6.8 6.9 6.812.7 10.8 4.3 3.80.4 . 4(32.1f 27.6
Basal area, ) . :
#q. Tt per acre.| 0.8 0.7 8.8  3.2123.6{ 20.3]19.5) 17.4| 3.8 3.351.5| 44.9




Trelease W o_o.ds'_,:

Tau35 6i—Number of Maple and Elm in 1922, 1935, and 1940,

" Numbcr of trees per acre

Year SM- AE |  SE°| Totalelm Saurce.
1922, ... a3 35 | ... 35 | MeDougall (1922)
1935.. ... 365|187 11.9 27.6 | Marberry (1936)
1040, . . 39.2 16.0 8.8 24,8 "Vestal and Heerma.ns (1945) -

1922 and 1940 as shown-in Table 6.

the occurrence of slippery elm in
the woodland, There is & possibility
that it was included with American
elm. The average diameter of 15.8
inches for slippery elm, caleulated
from the data of Vestal and Heer-
mans {1945}, lends some support to
this idea. The figures given in Table
& shounld be used with cantion for

reasons given in the review of past-

work., Hewever, the proportion .of
maple to elm is prohably a fairly
true représentation of stand compo-
" sition. Differences in the 1935 and

_ 1940 data “are pfoba.bly dne . o
MeDongall (1922} did -net mention -

sample -size wnd-sampling teehhi-
ues rather thun amy perceptible
(,hantre during this relatively short
period.

Some idea of composition changes
between 1940 and the present ean be

‘gained by comparing the data of

Vestal and Heermans (1945) with
those of the current gurvey (Table .
7). : _
The mdst obvious changes arc the
decrease in Amevican elm, an ih-
erease-in the number of slippery el

‘with a decided shift from large to
szna]l- trees, and a substantial in- -

TagLe 7—Number of Trees and Basal Area Pér Acre in 1940 and 1963,

1940 1463

Number. Basgal Number Baral
Bpoceies trees grea irees . ares
35.2 34.6 37.81 . 27.49
16.0 21.9 ., 4.16 0.75
8.6 I1.4 C17.96 3.64

- 1004 11.6 [ 11.99 6,01 -
9.4 8.4 10.38 12.01
7.1 . 7.5 7.86 4.60
2.8 8.5 |- 2.81 11.23

. 4.8 3.0 _2.86 . 2,56
41 3.1 20.50 8.47
3.0 5.5 .96 4,493
1.5 3.0 1,61 . 501
1.2 2.2 0.40 1.38
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créase in the number of hackberry,
These increases are undoubtedly re-
lated to eanopy op(‘mngs created by
elm mortality. )

" The number of sugar m;l,p]e' his
not-changed ‘slgmﬁeanﬂ) However,
the decrease in basal area for this

species between 1940 and 1963 is not

realistic. Mortalify of sugar maple,
- determimed ‘in, the 1963 -inventory,
Cwas only 1.4 square feet per gere,
This Is not a very large fipure, par-
ticularly when spread over a period
-of 10 te 15 years. Thus, the appar-
ent decline is unlikely and is prob-
ably related to the sampling bias
that was woighted toward the sonth
half of «the woodland, where the
coneentration of maple was heaviest.
Such bias-would be more apparcnt
in basal area than in tree numbers,
since the former is a function of the
sguare ¢f the diameter. 1t is per-
haps justifiable to assume that both
‘the estimates ol maple numbers and
basal area in 1940 were too high.
_(;(-rh:mlv there i no othm Teason
to believe that maple has du_.rvfmod
~in the stand.

The proportion of aple in the
north half of the woodland has

changed from abont one-fourth of

the total in 1922 to 36,9 percent in
1963, Tlowever, areas shown onMe-
Dougall’s map (1922) as. having
little or no maple are still in the
same condition.

cehtration of elm was-greatest.

- Puture Composition

Based on the amount of reprodue-

tion, the unmber of saplings, and the
diameter digtribution of the larger
stems, sugar maple should continue,
or perhaps inereasec, its dominance

These. are the Tow,
poorly drained sites where the eon-
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in ihe stand. Thé number of sugar
maplo seedlings (2,450 per aere) is
almost as great for all other species
combined. Thus, the future popu-
lation: of this very tolerant species
is alroady established and can take
advantage of canopy openings that
oceur with the death of older trecs.
This gap phase replacement has beon
ghown to be imporfant in the main-
tenance of sugar maple as. a major
dominant in_a ‘maple-basswood for-
est in  sgntheastern Minnesota
{Bray, 1956}, Maple may also.be-
come more important on the dead.
elm arcas, partienlarly where the
soils are not too poorly drained.
Red ocak will continue to he an
important stand component for a
number of years. However; there
are very few red oak trees under
13 inches in diameter, which means
that replacement will be limited as
mortality occurs in. the larger di-
ameter classes. While there were
about 220 red oak. ‘‘seedlings’ per
acre, these apparéntly -rarely de-
velop into saplings, Bray (1956)
pointed out that red oak seedlings
in a maple-basswood stand did not
respond to canopy openings because
of the rapid growth of sugar maple
scedlings -which quickly overtopped
the stower growing oaks. The above
comments also hold true for bur oak
and chinguapin oak. ..
" Iackherry, now second in over-all™
importance, may well maintain this
pogition, since it is well represented
in the smaller diameter classes, and
large trees are seattered throughout
the woodland. Hackberry reprodue-
tion is second to that of maplé but
tends to be clumped as indicated by
its low (16 percent) frequengy of
The same eonditions
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hold for the 1. anﬂ 2- mvh dlameter
classes,

The proportions
buckeye, white ash, :
cte.; appear to be relatively stable
and are not liksly to change barring
some event that would seriously af-
fect the _md,pli', populatioi All of
these. species are present, in’ the
smaller  diameter. elasses,
there are Tew basswood seedlings,

of bﬂSSWood,

the eapacity of thid species to sprout

following the death of parent trees

s well ‘known, and in this way it
will Temalin an- unpm*tant sland com-
onent.

The future of the sites formérly

oceupied by pure stands of elm is
uncertain at present.

paw, of which there are 375 and 250

per acre in the I- and 2-inch diame-~

ter classes. In confrast there are
very Tew gpice-hush on the wixed
hardwood” and maple sites, but the
number of pawpaw is from two to
three times greater en these than
on the dead elm areas. Reproduv
tion of overstory qpomcs, i8. largely
ecomposed of sugar maple, hack-
berry, and white ash  with some
black walnut, buckeye, and slippery
elm. . However, there are more sugar
- maple . saplings than of ail these
other species combined.
her of maplo ‘seedlings on the dead
elm sites is alinost equal to that on
the mixed hardwood and about half
that on: the maple sites.  More in-
tensive studies of succession on the
dead . olm- 811:% are now in progrma
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