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ApsTRACT. — Two areas of cypress
swamp in Johnson County, sonthern
Illincis, wero sampled; :one was old-
growth and the other a eut-over stand.
A comparison is made of the two areas
irom the standpoints of basal area and
dengity of the tree apoeies, Structural
diagrams are presented for both areas,
The cut-over and old-growth stands hoth
support high bagal areas, 241.8 and 273.0
sq. ft. per acre respectively. A cypress
dominance factor is presented that is
lirearly reclaled to the number of cy-
press “knces” per acre. The flve most
frequent species of vagenlar plants on
hoth the fallen logs and lower {ree bases
are Hidens digseoidee, Tricdenym wal-
teri, Lycopns rubellus, Boehmaria eylin-
deice, and Celivwm obluswm. The logs
had a total of 22 gpecies, whereas tho
tree bages had only 16 species,

In the “First Report On A For-
estry Burvey,”” 1923, R. B. Miller
indicated that cypress (Tarxodium
distichumn) was a tree of consider-
able importance in Illincis, It was
then and is now limited to the south-
ern portion of the state, oceurring
in the river hottoms of the WMissis-
sippi near MeClure, the Cache River,
and the backwaters of the Ohio, be-
ing most abundant in Alexander,
Pulaski, Massace, Union, and John-
son goulties.

The original acreage of pure and
mixed ceypress forests in Illinois
probably did not cxeced 250,000
acres; the hest forests weve former-
Iy found in the Cache River bottoms
{Telford, 1926). As a result of log-
ging and subsequent drainage of
these swamps for agrienlture this
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community has been reduecd to- a
few small seattered remnants.

This paper prescnts the ceology of
Ileron Pond, onc of the last remain-
ing  old-growth cypress swamps.
IIeron Tond was so named because
a large number of great blue herons
nest there. American egrets also use
the rookery at the western end of
the pond. The pond is approximate-
ly in the center of scetion 30 of T
13 8, IR 3 E, abeut 5 miles south of
Vienna, the county scat of Johnson
County. The pond, about 90 aeres
in size, receives flood water from
che Cache River, The soil of Heron
Pond is mapped as a Piopolis Clay,
a poorly drained, acid, fine-textured
soil, a silty c¢lay loam (Fchren-
bhacher and Walker, 1964).

The average January temperature

at New DBurnside, 20 miles to the-

northeast, is 34.6°F., and the average
July temperature is 78.6° F. The
averawe vainfall iz 45,1 in, and the
length of the growing season is about
187 days (Fehrenbacher and Walk-
er, 1964).

At the time of sampling, in late
August and Scptember of 1968, the
water depth in the pond varied from
2 to 4 ft., and loeal remidents indi-

cate that the pond never dries up.

The water has rigsen in recent vears
due to beavers constructing a dam
across the pond omtlet that drains
into the Cache River. Beveral acres
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aeross a range of diameters from ¢
to 83 in.; the correlation coeffielent,
987, is highly significant. The hasal
arcas at these two heights wonld not
bo related linearly, basal area being
a function of the gguare of the radi-
us. The diameler measurements tak-
en at 414 ft. in the guadrats were
converted to 7 fi. diameters using
the regresgion equation given in Fig-
ure 1,

Tn Table 1 the basal area per acre
for both stands are given for all
species at 434 ft. and for evpress at
415 and 7 ft. Stems per acre great-
er than A.5 in. dbh is given, as well
a8 an Importance Value based on
relative density and relative domi-
nance, The Tmportance Value hag
been sgaled so that the sum of all
I.¥V.4 equals 100, The basal arecas
determined for cypress at 7 1. were
used In the calenlation of velative

" dominance and the ealculation of

total basal areas for both stands.
Both areas studicd support high
total basal areas per acre. The old-
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growth stand has the highest with
273.0 sq. ., compared to 241.8 for
the ent-over area. These basal area
measurements are higher than most
TNinecis eommunities; however,
Schmelz and Lindsey (1962) re-
ported 19% and 152 sq. ft. for por-
tions of DBeall Woods, south of
Mount Carmel; 11linois, and the basal
areag are not cxcessively high when
ecompared. with other cypress com-
munities. or example, Wagner and
Kurz (1862) found 300 sq. ft. per
acre for a cypress stand in Lonisi-
ana., Similarly, Schmelz and Tiind-
sey (1965} reported 228 sq. ft. for
g eypress swamp in Indiana.
Cypress dominates both stands
but is more important in the old-
growth stand. Its Importance Value
in the cut-over stand is 58.1 com-
pared to 824 in the old-growth
stand. The Importance Values of
tupelo and Drummond’s maple are
regpectively 36.83 and 5.6 in the cut-
over arca compared to 14.7 and 2.9
in the old-growth stand. Cypress

Tasrsm 1. A summary of some guantitalive ecolegical measurements for
the two study areas.

Cut-nver stand

Cypreas Tupelo Maple Totals
Density/Acre 83.3 81.7 16,7 181.7
BA/Acre
al 414 ft. avia 66.6 48 - 342.7
at T ft. 1782 241.8
Rel, Dengity 459 445 8.2 100.0
Rel. Dominance 70.4 27.6 2.0 100.0
(LY. on the basiz of 100) h8.1 26.3 5.6 100.0
Old-growth stond
Nensity/Acre 93.3 31.7 6.7 1317
BA/Acre _
at 4is ft, 3754 14.4 1.9 3917
.oat T ft. : 256.7 273.0
Rel. Density ) T0.9. 24.0 8.1 100.0
Rel. Dominance 94,0 5.3 T 100.0
(L. V. on the basis of 100) 424 14,7 2.8 100.0
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not only has more basal area in the
old-growth stand but a higher den-
sity as well,
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Frcuer 2. Structural diagrams for
the old-growth and cut-over stands.

The structural diagram, Fignre 2,
shows that both eypress and water
tupelo are even-aged populations,
The few very large individuals in
the ecut-over area are hollow and
were apparently by-passed by the
loggers. This area has more tupelo
and maple in the smaller size elasses
than does the old-growth stand.
Ounly the maple has the **J shaped”
curve eharaeteristic of all-age popu-
lations.

In Figure 3 the relationship be-
tween the mumber of ‘‘knees’ per
acre and the cypress dominance fac-
tor is shown, The “‘knees’” were tal-
licd in each of the six quadrats.
Connected knees were eounted in-
dividually if they were separated
above the water Jevel. The eypress
dominance factor is the square root
of the produet of the average tree
basal area (dbh) and the density of
cypress trees per acre. The square
root of the product was used to
achieve linearity for regression pur-
poses. The correlation -coefficient,
91, is significant at the .05 level.
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Frevre 3. The relationship beiween

the e¢ypress dominance factor and the
number of knees per acre,

Beeause the number of ““‘knees’’
ineresscs ag the number and. size of
the eypress trecs become greater,
the two variables, average tree basal
area and demnsity, could be expected
to be related to the density of
““knees.”’ Combining these two vari-
ables Into a gingle expression yields
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a term that has a hetter predictive
value than either of the two variables
independently. The relationship he-
tween the number of ““knees’’ and
the average basal area and densiiy
might be expected to exist for ey-
press in a wide range of habitats.
However, the regression equation
given in this paper probably will
not be functional in ofther habitats.
The number of “‘knees’ is also a
function of the habitat, and habitat
differences are not consgidered in the
equation,

The guadrat frequencies for the
herbacecus vegetation and shrubs on
the tree bases and on the fallen
logs is given in Table 2. Mosges
of various species have the highest
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frequencies on the tree trunks and
on the fallen logs. Pidens discoideq,
Triadenwm walters, Lycopus rubel-
lus, Bochwmaria eylindrica, and Gali-
um obtusum are the five most fre-
quent species of vascular plants on
both the fallen logs and the tree
bases. However, the fallen Jogs have
a somewhat richer flora with 22 spe-
cies being present ecompared with 16
for the tree bases,

Dodder {(Cuscute cuspidaty) was
found only on logs and was usually
parasitizing T'riadenum woltere

Chi square tests were used to de-
termine speeics preferences for NE.,
S8.E, &W, or N.W. sides of the
trees, However, none were found to
be significantly assoeiated with any

TABLE 2. Quadrat frequencies and species list for plants growing
on trez bages and fallen logs.

Frequency (172 Quadrats) Frequency (60 Quadrats)

on buttresses

on fallen logs

Species {18 species) (22 apecles)
Moss spp. 4.2 ’ 98.3
Bidenrz discoidea 55.2 41.7
Triadenum walteri 31.4 58.3
Lycopus rubellus 27.9 43.3
Boeltmeria cylindrica 14.5 41.7
Gallum obtusem 12.2 48.3
Rosa palustris 5.2 13.3
Scutellaria lateriflora 4,1 Present only*
Itea virginica 4.1 21,
Cuscuta cuspidata 1.7
Cyperus sp. 5.0
Rhus radicans Present only 2.3
Impatiens hiflora - » 1.7
Carex ap. 1.7

Parthenocissus quinguefolia
Smilax sp.

Rubus sp.

Vitia sp.

Lohelia eardinalis

Cyperus esculentus

Cyperug erythrorhizos
Seedlings:

Tlmugs &p.

Acer rubrum var. Drummundii
Taxodinm distichum

Present only

Present only
”"” Lo

Present only

”» »
” ”w

” o

Present only

H r ” "

*Therse plantz grow on the logs or hutiresgez, but never pecurred in a quadrat.
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aspect of the tree, For the five most
frequent species, occurring on the
tree bases, chi square tests were used
to examine the preference of these
species for substrate. Only Triad-
enum waller: showed a significant
positive preference (.001 Jevel), oc-
eurring more frequently on cypress
than on Drummond’s red maple or
water tupelo.

Azolln  mexicane and Spirodela
polyrhiza, floating aquaties, formed
a dense cover over the surface of the
water during August and Septem-
ber of 1968, On September 28, 1968,
a eireular can with the bottom re-
moved was used to harvest (lerado-
phyllum  demersusm, a submerged
aguatic, in five locations. The total
grea harvested was 368 sq. in. The
gverage dry weight of Ceratophyl-
lum was 44.16 grams per sq. meter.

Three shrobs were prominent in
the eypress swamp, the button bush
{Cephalanthus  occidentolis), Vir-
ginia-willow (Ifea wvirginicq), and
the swamp rose (Rosa palusiris).
The button bush formed a dense
cOVeT in some areas, but was nover
found on tree bases or on fallen
logs, whereas the Virginia-willow oc-
enrred on logs, tree bases and in the
water. '

Reproduction by the trees was
slight and limited to the fallen logs
and swollen bases of tupelo and ey-
press. No tupelo scedlings were en-
countered, but a few Tazodium seed-
lings were found on fallen logs and
tree buttresses, Drummond’s red
maple never grew dircetly in the
water and was alwayvs restricted to
fallen logs or old stnimps. Bven the
largest maple trees did not grow di-
rectly in the water. Tt is question-
able whether the eypress seedlings
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found on stumps, logs and swollen
trunks are able to attain eanopy posi-
tions; red maples are able to reach
tree size starting from these sub-
strates.

Drscussion

The occurrence of trees, floating
and submerged aguatics, epiphytes
on the tree bases, and floating logs
resembling vegetated islands makes
the cypress swamps an interesting
habitat ecologieally.

Structurally the forest of Heron
Pond is siwple with the two domi-
nant tree species being even-aged
populations, Neither ¢ypress nor
water tupelo are able to germinate
directly in the water so that large
numbers of seedlings can get started
only when the water recedes. Sim-
ilarly, the seedlings are unable to
withstand ecomplete submergence
(Demares, 1932).

The structural diagrams suegest
that the eypress populations in both
arcas might have originated about
the same time. However, the cut-
over area had some of the larger
individuals selectively ent, suggested
by the pattern of stumps., This dis-

turbance may have permitted the tu-

pelo present in the stand to be re-
leased, aceounting for larwer num-
bers and greater size of tupclo.
Fallen logs and stumps wonld have
provided suitable substrates for
Drummoend’s maple to become es-
tablished.

The importance of maple in a ey-
press gwamp might be expeeted to
inercase after a disturbance such as
cutiing or as the canopy begins to
break nup, so that there are more
fallen logs and stumps available for
seed germination and lessened com-
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petition for light and space.
. The largest tree sampled was T4
in. {dbh); the largest cypress tree
in Heron Pond measures 83 in.
{(dbh). Voigt and Mohlenbroeck
{1964) quote  Brendel (1881} who
indicates that the largest free he
ever measured in [linois was a bald
cvpress 2.1 meters in diameter (32.6
in.}, indicating that some trees in
Heron Pond are as large as those
in the primeval forest of Tllinois,
Tarodiwm s an initial tree in deep
swamps that occagionally have low
water levels. According to Matton
(1915) trees in virgin eypress atands
were commonly 400 to 600 vears old.
He ulso gtates that old-growth stands
of eypress have slow growth rates,
while younger stands grow at rates
comparable to other bottomland
hardwoods with trees reaching di-
ameters of 21 in. in one hundred
vears. This suggests that numerous
trees in Heron Pond are older than
a. contury, and that if undistarbed
Tawodiws will retain dominanee for
several eenturies. But, with entting
of the eypress, water tupelo and red
maple will increase in importance,
Kurz and Demaree (1934) indi-
cate that the hest development of

- fknees’’ and buttresses oceur where

air and water aet together on wood-
forming tissues. However, work
done in- Indiana hag shown that
“knees’’ develop on eypress trees
grown on g wide range of sites, some
of which expericnee little or no in-
nndation, ‘‘Knees'’ were considered
to.be an inherent characteristic of
the species {DenUyl, 1962).

The ¢ypress dominanee factor was
found to be linearly related. to the
number of “‘knees’’ per acre, with
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the number of ““knces’’ inercaging
as the number of eypross treey in-
crease or as they get larger. How-
ever, the relationship would have to
be determined for each habitat, as
the number of ‘‘knees’’ is related to
the site conditions.

Koclling (1968) indieaies that
Bidens discoidea and Lycopus rubel-
lys are common herbaceous plants
on buttressed tree bases in somfhern
Hlinois swamps, In this study they
worg the first and third most fre-
quent species of vasenlar plants on
the buttresses. Fallen logs have a
richer flora than the buttresses per-
haps because they offer a somewhat
more favorable cuvirenment, due to
the riech moss growth and the moist
decaying wood that are favorable
for the germination and growth of
herbaceous plants.
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