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FLORA AND ECOLOGICAL ANALYSIS OF THE
VEGETATION OF THE FUNK FOREST NATURAL AREA,
McLEAN COUNTY, ILLINOIS

ROBERT T. CALEF
University of Illinois, Urbana

IxTRODUCTION

The purposes of this investigation
were (1) to compile a list of vascular
plants and (2) to analyze the vegeta-
tion of the Funk Forest Natural
Area. This newest acquisition to the
University of Tllinois preserves is in
the east-central part of Illinois, about

fifteen miles southwest of Blooming-
ton, between the towns of Funks
Grove and MeLean (fig. 1). It is
off U. S. Highway 66 in the south-
east corner of Section 19, Funk’s
Grove Township, McLean County.

The Funk Forest Natural Area
was presented to the University of
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Fre. 1.—Location of the Funk Forest Natural Area.
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[ilinois, February 19, 1950, by the
oreat-grandchildren of pioneer Isaac
FFunk. He settled at Funks Grove in
1824 and by 1863 he had pur-
chased nearly 25,000 acres of land
(Cavanagh, 1952). This portion of
his original estate has been preserved
sinee it was acquired in 1833. Thus,
the tract now stands as a sample of
prairie grove timber that has been
fairly well preserved. It is fo be
used for scientifie investigations of
its plant and animal life and of its
soil conditions.

The tract is about 2625 feet long
and 1039 feet wide, an area of ap-
proximately 63 acres. Surrounding
land was identified as slash timber,
second-growth timber, brushy forest
edge, grassy bottomland, pastured
erassland, ecleared pastured wood-
land, and uncleared pastured wood-
land (fig. 2). Bvidence of cultural

disturbanee within the preserve con-
sisted of stumps and logs from a
small amount of felled timber, log-
ging wagon trails, refuse dumps,
cattle trails and grazing.

MEeTHODS

This study began February 25,
1950, and ended November 1, 1951.
Field trips were made biweekly in
spring and summer seasons, weekly
in autumn, and bimonthly in winter.
The study area divided into
50-meter square quadrats using a co-
ordinate system (fig. 3). The base
line, from which transect lines ex-
tended at right angles, coincided
with the surveyor’s north boundary
line. A cornerstone at the northeast
corner was the zero-point. Lath
stakes marked quadrat corners. A
tree nearest each corner was posted

was

F1a. 2.—Aerial photograph of the Funk Forest Natural
Area (U.S.D.A. X-5A-132, July 6, 1940).
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Fie. 3.—Field map

with two types of markers. One was
a small wooden nursery tag bearing
the station reference number. The
other consisted of a set of four yellow
oileloth tags, 8 by 5 inches, to pro-
vide for optimum visibility. Sta-
tion reference numbers were marked
on the oileloth with black china-
marking pencil. The tags were placed
about six feet high at four points on
the tree trunk where they were visi-
ble along north-south and east-west
grid lines.

The Species of vaseular plants re-
corded in the checklist were chiefly
collected within the study area. All
identifications were verified by
Harry E. Ahles, assistant in the
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of the study area.

Herbarium of the University of T1l-
nois. One or more specimens of each
species is deposited in the Her-
barium. Reports of species not based
upon specimens have been omitted.
Nomenclature is based upon Jones
(1950).

The floral composition of the Funk
Forest Natural Area was compared
with records available through 1951
for other University of Illinois wood-

. land preserves. Data for Robert Al-

lerton Park were taken from un-
published records (Jones, ms.). Data
for the University of Illinois Wood-
lands, whieh includes Brownfield
Woods and Trelease Woods, were ob-
tained from Jones (1947). The dis-
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tribution of each species is indicated
by appropriate symbols in the check-
list.

Methods for analysis of the domi-
nant vegetation were based upon
Chapman and Meyer (1949) and
Guise (1950). The strip method was
used, in which cruises were made
along five strips 33 feet wide and
92625 feet long. Bach strip was laid
out at right angles to the base line at
Stations A-O, B-O, D-O, F-O and
G-O (fig. 4). This area amounted to
9.9 acres, a 15.8 percent sample. All
stems three inches and greater d.b.h.
were identified and measured with a
tree diameter tape.

Tdentifications for Raunkiaer’s
life-form classification were based on
field observations, phenological rec-
ords, and collections of specimens in
various developmental stages. In-
formation for the classification of
grasses was obtained from Deam
(1929) and Hitehcock (1950).
Sources for identification of strue-
tures were Britton and Brown
(1923), DuRietz (1931) and Fernald
(1950). Classifications are given in
the checklist only for species col-
lected within the study area.

PrysicAL ENVIRONMENT

The Funk Forest Natural Area is
in the Till Plains section of the Cen-
tral Lowland physiographic provinee
(Fenneman, 1928). The soils have

been influenced primarily by Early.

Wisconsin glaciation. A deposit of
loess covers the Leroy moraine that
underlies this area (Hopkins, et al,
1915). Within the study area are
found upland timber and bottomland
types of soil (fig. 3). One class of
upland timber soil, yellow-gray silt
loam, oceurs as a part of the south-
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Tre. 4—Location of five cruise strips
for the tree survey.
ern margin and again in the northern
end. A second class, yellow silt loam,
oceurs only along the south bank of
Timber Creek where a high bluff
has been formed. Bottomland soil,
deep brown silt loam, covers the low-
land north of Timber Creek. The
creek bottom is varied; part is
smooth eclay from bluff outerops,
others sandy or strewn with rocks
and boulders.
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The highest elevation is 690 feet.
The lowest point is about 640 feet.
Areas of greatest local relief are
along the deeply eroded bluff where
places are as high as 40 feet above
the creek bed. The slight relief in
the bottomland appears as a series
of three roughly concentric depres-
sions ranging in depth from a few
inches to about three feet (fig. 3).
Timber Creek averages about 35 feet
wide, and it is five to six feet below
the north bank. The main stream is
divided near the eastern margin to
form an island 153 feet long and 55
feet wide. Water flows westward
and there are pools that vary in
depth from five to ten feet.

Drainage patterns (fig. 3) are
based on field observations. Timber
Creek is the principal outlet for
springs that flow out of the bluff
over the clay outerops and for sur-
face runoff. Water from thaws and
floods drains through gullies cut in-
to the banks. After overflows have
receded, water stands in the depres-

sions until it evaporates and seeps
away. These semi-permanent wood-
land ponds become stagnant and us-
ually do not dry until late J uly. A
second minor outlet is a small stream-
let in the northern end of the tract.
Water that collects in a shallow tem-
porary pond at the head of the
streamlet during spring is discharged
onto a broad flat in the slash timber-
land beyond the western boundary
ot the tract.

Locar CrrvaTe

Weather data (table 1) were ob-
tained from the U. 8. Weather Sta-
tion at Normal, Tllinois, 15 miles
northeast of the Funk Forest Na-
tural Area (Climatological Data,
1950 and 1951). The annual mean
temperature was about 51°F. each
year. High temperatures came in
July and lows in December. In 1950,
precipitation was above normal with
the greatest amount in June and the
least in March. In 1951, it was near

TABLE 1.—AvVERAGE MONTHLY TEMPERATURES, TOTAL MONTHLY PRECIPITATION, AND
DEPARTURES FROM NORMAL, 1950 AND 1951

Temperature, °F Precipitation, Inches
1950 1951 1951

Monthly De- | Monthly De- | Monthly De- | Monthly De-
Mos. | Average parture Average parture | Total parture | Total parture
Jan 33.0 6.8 27.9 1.7 5.31 3.21 1.51 —0.59
Feb 29.1 0.4 30.6 1.9 3.62 1.87 3.98 2.23
Mar 37.0 -3.3 37.1 -3.2 0.75 -2.40 3.61 0.46
Apr 45.9 5.6 49.1 2.4 6.51 2.97 3.45 —0.09
May 64.9 2.3 65.6 3.0 1.38 -2.78 2.81 -1.35
June 71.7 -0.2 69.5 2.4 7.02 2.91 5.35 1.24
July 73.7 -3.4 74.9 -1.6 3.37 0.30 3.37 0.30
Aug 70.6 -3.7 72.6 -1.7 0.97 -2.51 3.51 0.03
Sep 66.8 0.5 65.0 2.3 4.21 0.22 1.11 —2.88
Oct 61.6 6.4 58.4 3.2 1.60 -1.21 2.22 -0.59
Nov 36.3 -5.3 34.9 6.7 2.37 -0.31 3.24 0.56
Dec 21.7 7.6 27.9 -1.4 | 1.04 -0.59 2.01 0.05




46 Illinois Academy of Science Transactions

normal with the greatest amount in
June and the least in September.
First and last snowfalls came Novem-
ber 20, 1949, and April 5, 1950; and
November 2, 1950, and April 12,
1951. Daily maximum sunshine in
summer was fifteen hours, and in
winter it was nine hours. The sun
was at its highest latitude June 21,
while peak temperatures were later
in mid-July.

In 1950, the last killing frost in
spring was April 28, and the first
in autumn was November 5. In 1951,
they were on April 23 and Novem-
ber 1. Normal dates are April 27
and. October 16. Length of time free
from frost was about 190 days. Since
172 days is normal, with a range
from 168 to 190 days (Page, 1949),
the growing season for these two
years averaged 18 days longer than
normal.

Winds prevailed from the west and
northwest. In summer they were
more frequently southwesterly, but
in winter they were northwesterly.
Sudden changes in wind direction
usually affected conditions of tem-
perature and precipitation.

CHECKLIST OF VASCULAR PraxTs

The checklist of vascular plants
includes 213 species in 148 genera
and 69 families. Four plant names
are excluded from the data for forth-
coming discussions. They are the two
species, osage orange, Maclura pOMi-
fera, and dwarf larkspur, - Delphin-
ium tricorne, which were collected
in the border outside of the study
area; and the two forms, spineless
honey locust, Gleditsia triacanthos f.
inermis, and white bluebells, Mer-
tensia virginica £. Berdi.

The species that were recorded for
the Funk Forest Natural Area were
compared with records for two other
University of Illinois preserves.
Twenty-five (11.9%) of the species
are recorded only for the Funk For-
est Natural Area. Twenty-nine
(18.7%) were also recorded for the
University of Illinois Woodlands,
which includes Brownfield Woods
and Trelease Woods. Thirty-seven
(17.5%) were also recorded for Rob-
ert Allerton Park. One hundred and
twenty (56.9%) were recorded for
all the preserves.

DIVISION I. PTERIDOPHYTA.
FERNS AND FERN ALLIES

EQUISETACEAE MICHX.—HORSETAIL
FAMILY

Equisetum arvense L., field horsetail.
Al

OPHIOGLOSSACEAE PRESL-—ADDER’'S-
TONGUE FAMILY

Botrychium virginianum (L.) Sw., rat-
tlesnake fern. U.’
POLYPODIACEAE R.BR—-FERN FAMILY
Adiantum pedatum L., maidenhair fern.
A

Cystopteris fragilis (L.) Bernh., brittle
fern. A. U.

Onoclea sensibilis L., sensitive fern. A.

Polystichum  acrostichoides (Michx.)
Schott, Christmas fern. A.

DIVISION II. SPERMATOPHYTA.
SEED PLANTS

Susprvisiox II. ANGIOSPERMAL.
FLOWERING PLANTS

Class I. Monocotyledoneae
GRAMINEAE JUuss.—GrAss FAMILY
Bromus latiglumis (Shear) Hitche,

brome grass. H.?

Echinochloa crusgali (L.) Beauv., barn-
yard grass. Th® A, U.

Elymus villosus Muhl,, slender wild rye.
H. A.

Blymus virginicus L., wild rye. H. A.

1 Robert Allerton Park.

2 University of Illinois Woodlands.

3 Raunkiaer life-form class: Chamaephytes (Ch)
Cryptophytes (Cr) ; Hemicryptophytes (H) ; Pha-
nerophytes (Ph); and Therophytes (Th).
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Glyceria striata (Lam.) Hitche., manna
grass. H. U.

Hystriz patula Moench, bottlebrush
grass. H.
Panicum dichotomiflorum Michzx,

spreading witch grass. Th. U.
Poa sylvestris A. Gray, woodland blue
grass. H. A.

CYPERACEAE J. St. HIL—SEDGE Fayviy
Oarex albursing Sheldon. H. U.
Carex hirtifolia Mack. Cr. U.

Carex jamesii Schw. H.

Carex pennsylvamica Lam. Cr.

Carex rosea Schk. H. A. U.

Carex shortiang Dewey. H.

Carex sparganioides Muhl: Cr.

ARACEAE NECKER—ARUM FamIiry
Arisaema dracontium (L.) Schott, green
dragon. Cr. A, T.
Arisagema triphyllum (L.) Schott, jack-
in-the-pulpit. Cr. A. U.

COMMELINACEAE REINCHENB.—
SPIDERWORT FAMILY
Tradescantia subaspere  Ker.,
spiderwort. H. A. U.
Tradescantia virginiana L., spiderwort.
H. A.

zigzag

LILIACEARE ADANS.—LILY FamirLy
Allium canadense L., wild garlic. Or.
A, U.

Allium’ tricocoum Ait., wild leek. cr.
A T

Ery.thronium albidum Nutt., white trout
lily. Cr. A. T.

Liliwm michiganense Farw., turk’s-cap
Iily. Cr. U

Polygonatum commutatum (Schult.)
Dietr., Solomon’s-seal, Cr. A.

Polygonatum pubescens (Willd.) Pursh,
small Solomon’s-seal. Cr. T.

Smilacina racemosa (1) Desf., large
false Solomon’s-seal. Cr. A. U.

Smilacina stellatq (L.) Dest., small falge
Solomon’s-seal. Cr. A. U.

Smilax ecirrhata (Engelm.) Wats., up-
right smilax. Cr. A. U.

Smilax hispide Muhl., common green-
brier. Ph. A. U.

Smilaz lasioneurq Hook., carrion flower.
Cr. A, U.

Trillium gleasoni Fern., Gleason’s tril-
lium. Cr. A. U.

Trillium nivale Riddell, snow trillium.
Cr. A,

Trillium recurvatum Beck, purple tril-
lium. Cr. A. U.

Uvularia grandiflore Sm., bellwort. Cr.
A, U.

Veratrum woodii Robbins., Wood’s false
hellebore. Cr.

D10SCOREACEAE LINpL.—YAM FaMILy
Dioscorea villose L., yam. Cr.

ORCHIDACEAE LINDL—ORCHID FAMILY

Aplectrum hyemale (Muhl.) Torr., putty-
root. Cr. U.

Class II. Dicotyledoneae Juss.

SALICACEAE LINDL—WILLOW FAMILY
Saliz nigra Marsh., black willow. Ph. A.

JUGLANDACEAE LINDL—WALYUT Famiry

Carya cordiformis (Wang.) K. Koch,
bitternut hickory. Ph. A. T.

Carya ovalis (Wang.) Sarg., false shag-
bark Hickory. Ph,

Carya ovata (Mill) K. Koch, shagbark
hickory. Ph. U.

Carya tomentosa Nutt., mockernut Hick-
ory. Ph. A,

Juglans cinerea L., butternut. Ph. U.

Juglans nigra L., black walnut. Ph. A.
U.

BETULACEAE AGARDH.—BIRCH FAMILY
Carpinus caroliniana Walt., blue beech,
Ph, A, U.
Ostrya virginiana (Mill.) K. Koch., hop-
hornbeam. Ph. A. U.

FaGcACEAE A. BR—BEECH FAMILY

Quercus albe L., white oak. Ph. A.

X Quercus fallax E. J. Palmer (Q. mac-
rocerpe X Q. muhlenbergii). Ph.

Quercus macrocarpa Michx.,, bur oak.
Ph. A. U.

- Quercus muhlenbergii Engelm., chinqua-

pin oak. Ph. U.
Quercus rubra L., red oak. Ph. A. (.
Quercus veluting Lam., black oak. Ph.
A, U,
ULMACEAE MIRB~—ELM FAMILY
Celtis occidentalis L., hackberry. Ph.
A. U

Ulmus americena L., American ¢lm. Ph.
A

Ulm.us'mtbm Muhl,, slippery elm. Ph.
A, T.

MORACEAE LiNpL.—MULBERRY FAMILY

Mactura pomifera. (Raf.) Schneid., osage
orange. (Outside southeast corner,)
Morus rubra L., red mulberry. Ph. U.

URTICACEAE REICHENB.—NETTLE FAMILY

Laportea conadensis (L.) Gaud., wood
nettle. Cr. A, U.
Urtica dioica L., great nettle. H.

ARISTOLOCHIACEAE BLUME —BIRTH WORT
FAMILY

Asarum reflexum Bickn., wild ginger,
H. A, U. :
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POLYGONACEAE LINDL—BUCKWHEAT
FAMILY

Polygonum convolvulus L., black hind-
weed. Th. A.

Polygonum hydropiper L., water-pepper.
Th.

Polygonum pennsylvanicum L., Pennsyl-
vania smartweed. Th. A, U.

Polygonum _virginignum L., Virginia
knotweed. Cr. A. U.

Rumex altissimus Wood, pale dock. H.

PHYTOLACCACEAE LINDL.—POKEWEED
FAMILY

Phytolacca americanag L., Pokeweed. Cr.
A. U

PORTULACACEAE REICHENB.—PURSLANE
Fammy

Claytonia wvirginica L., spring beauty.
Cr. A, U.

CARYOPHYLLACEAE REICHENE—PINK
FAMILY

Cerastium vulgatum L., common mouse-
ear chickweed. Ch. A. U.

Silene stellata (L.) Ait. f,, starry cateh-
fiy. H. A. U.

ANNONACEAE DC.—CUSTARD-APPLE
FamiLy

Asiming trilobe (L.) Dunal, pawpaw.
Ph. A. U.

RANNUNCULACEAE JUSS—BUTTERCUP
FAMILY

Actaea albe (L.) Mill, white baneberry.
Cr. A. U.

Delphinium tricorne Michx., dwarf lark-
spur. (Outside western margin.)

Hepatica acutiloba DC, sharp-lobed he-
patica. H. A. U.

Hydrastis canadensis L, goldensgeal. Cr.
U.

Isopyrum biternatum (Raf.) T. & G,
false rue-anemone. H. A, U.

Ranuncwlus abortivus L., small-flowered
buttercup. H. A. U.

Ranunculus hispidus Michx., bristly but-
tercup. H.

Ranunculus septentrionalis Poir., marsh
buttercup. H. A. T.

Thalictrum dasycerpum Fisch. & Lall,
purplish meadow-rue.

Thalictrum revolutum
meadow-rue. H. A, U.

DC., waxy

MENISPERMACEAE DC.~—MOONSEED
FAMILY

Menispermum canadense L., moonseed.
Ch. A. U.

Tllinois Academy of Science Transactions

BERBERIDACEAE T. & G.—BARBERRY
PAMILY
Canlophyllum thalictroides (L.) Michx.,
blue cohosh. Cr. T.
Podophyllum peltatum 1., mayapple.
Cr. A. U.

PAPAVERACEAE B. JUss.—PoPPY FaMILY

Sanguinaria concdensis L., bloodroot.
Cr. A. U.

FUMARIACEAE DC.—FUMITORY FAMICY

Dicentra conadensis - (Goldie) Walp.,
squirrel-corn. Cr. A, U.

Dicentra cucullaria (L.) Bernh., duteh-
man’s-breeches. Cr. A. U.

CRUCIFERAE B. JUSS—MUSTARD FamiLy

Arabis dentate T. & G., Rockeress. H. A.

Arabis leevigate (Muhl) Poir, smooth
rockcress. H. A.

Barbarea vulgaris R. Br., common win-
tercress. H. A. U.

Capsella  bursa-pastoris (L)
shepherd’s purse. Th. A.T.

Dentaria laciniate Muhl., toothwort. Cr.
A, U N

Todanthus pinnatifidus (Michx.) Steud.,
purple rocket. H. A. U.

Rorippa sessiliflora (Nutt.) Greene, yel-
low cress. H.

Medic.,

CRASSULACEAE DC—STONECROP FAMILY

Penthorum sedoides L., ditch stonecrop.
H.

GROSSULARIACEAE DUM.—GOOSEBERRY
FAMILY

Ribes missouriense Nutt,
gooseberry. Ph. A. T.

common

. PLATANACEAE LINDL—PLANE-'TREE
FAMILY
Platanus occidentalis L., sycamore. Ph.
A. U

RosACEAE B. Juss—RosE FAMILY

Crataegus margaretia Ashe, Brown’s
thorn. Ph. A.

Crataegus wmollis (T. & @.) Scheele,
“ downy thorn. Ph. A. U.

Geum canodense Jacq., white avens. H.
U.

Potentille  monspeliensis L, rough
cinquefoil. H. U.

Potentilla recta L., rough-fruited cinque-
foil. H. A.

Prunus seroting Ehrh,,
cherry. Ph. A. U.

Rubus allegheniensis Porter, Allegheny
blackberry. H. A.

Rubus occidentalis L., black raspberry.
H. AU

wild black
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LEGUMINOSAE JUSS.—PrA Favmwy

Amphicarpa comosa (L.) G. Don, hog
peanut. H.

Cercis canadensis L., redbud. Ph. A. U.
Desmodium glutinosum, (Muhl.) Wood,
tick-clover. H, A. U,
Gleditsia triacanthos L.,

Ph. A, U.

Gleditsia triacanthos L. f.
(Moench) C. K. Schneid.
Gymnocladus dioica (L.) K. Koch, Ken-

tucky coffee-tree. Ph. A. T.
Melilotus albg Desr., white sweet clover.
H A

honey locust.

inermis

Trif'oliu.m pbratense L., red clover. II.
A. U.

GERANIACEAE J. ST. HiL.—GERANTUM
FaMILy
Geranium maculaium L., wild geranium.
U.

OXALIDACEAE LINDL.—WO0OD-SORREL
Famiry
Ozalis cymosa -Small, common wood-
sorrel. H. A, U.

BALSAMINACEAE LiINDL.—JEWEL-wEED
Faminy
Impatiens biflora Walt., spotted touch-
me-not. Th, A. U,
Impatiens pallida Nutt., pale touch-me-
not. Th. A, U.

LIMNANTHACEAR LINDL.
Famiy

Floerkea proserpinacoides Willd., falge
mermaid. Th. A. U.

LIMNANTHES

Ruracear Juss—Rug Fayry

Ptelea trifoliate L., hop-tree. Ph. A.
Zanthorylum americanum Mill,, prickly-
ash. Ph, A. U.

CELASTRACEAR LaxpL.—S8Tarr-TRER
FamiLy
Euonymus atropurpureuns Jacq., wahoo.
Ph. A, T.
STAPHYLEACEAE DC.—BrappERNUT
FamiLy
Staphylea trifolia L., American bladder-
nut. Ph. A. U.
ANACARDIACEAE LINpL—SUuMac Famy
Rhus radicans L., poison ivy. Ph. A. T,

ACERACEAE LINDL.—MAPLE FayiLy

Acer negundo L., box elder. Ph. A, U.
Acer wigrum Michx. f., black maple.
Ph. T.

Acer saccharinum L., silver maple. Ph.
A, T

Ace;' s.acoharu.m Marsh.,
Ph. A. T.

sugar maple,

Viracear LINDL.~-GRAPE FAMILY
Parthenocissus quingquefoliq (L.)
Planch., Virginia creeper. Ph. A, U.
Vitis aestivalis Michx.,, summer grape.

Ph.
Vitis riparia Michx., riverbank grape.
Ph. A.

TILIACEAE JUSS—LINDEY FAMILY

Tilia americang L., American linden.
Ph. A. U.

VioraceAE DC.—VioLgr Famiry
Viola eriocarpa Schw., common yellow
violet. H. A. U. )
Viola papilionaceq Pursh,,
violet. H. A, TU.

butterfly

Viola sororia Willd., downy blue violet.
: ...

H. A

CUCURBITACEAE B, JUSS~—GOURD FAMILY
Sicyos angulata L., bur-cucumber. Th. A,

ONAGRACEAR DUM.~—EVENING-PRIMROSE
FaMminy
Circaea latifolia Hill, enchanter’s-night-
shade. Cr. A. U.
Oenothera biennis L.,
primrose. H. A. TU.

common evening-

CORNACEAR LiNk—Doewoop FaMILY

Cornus racemosa Lam., gray dogwood.
Ph, A. T.

ARALIACEAE VENT—GINSENG FAMILY
Aralia racemosq L., American spikenard,
H

Pcmd:v quinquefolius L., ginseng. Cr,
A, T.

UMBELLIFERAE B, JUSS.~—PARSLEY
FamiLy

Cryptotaenia canadensis
wort. H, A, U.

Erigenia bulbosa (Michx.) Nutt., har-
binger-of—spring. Cr. A, .

Heracleum lanatum Michx., CoOw-parsnip.
Cr. A.

Osmorhiza claytoni (Michx.)
hairy sweet. cicely. H. A, U.

Osmorhiza longistylis (Torr.) DC,
sweet cicely. H, A. TU.

Pastinaca sativg L., parsnip. H. A, U.

Perideridia americana (Nutt.) Reichenb,
Cr. A.

Sanicule canadensis L., sanicula. H. TU.

Sanicule  gregaria Bickn., clustered
snakeroot. H. A.

(L.) DC., hone-

Clarke,

PRIMULACEAE VENT.-—PRII\{ROSE Famiry

Lysimachia ciliata L., fringed looge-
strife, H. U,
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OLEACEAE LINDL—OLIVE FAMILY
Frazinus americana L., white ash. Ph.
A. U
Fraxinus lanceolata Borkh., green ash.
Ph. U. : )
Frazinus quadrangulate Michx., blue
ash. Ph. U.

ASCLEPIADACEAE LINDL—MILKWEED
FAMILY
Asclepias syriaca L., common milkweed.
Cr. A. U.

CONVOLVULACEAE VENT.—MORNING-

GLORY FAMILY

Ipomoes hederacea Jacq.,
morning-glory. Th. T.

ivy-leaved

POLEMONIACEAE DC.—PHLOX FAMILY

Phlox divaricate L., blue phlox. Ch.
A. U.

HYDROPHYLLACEAE LINDL.— WATERLEATF
FAMILY

Ellisia nyctelea L., nyectelea. Th. A. U.

Hydrophyllum appendiculatum Michx.,
waterleaf. H. A. U.

Hydrophyllum canadense L., Canada
waterleaf. Cr. A. U. )

Hydrophyllum pirginienum L., Virginia
waterieaf. H. A. T.

BORAGINACEAE LINDL.—BORAGE FAMILY

Mertensia virginica (L.) Pers, blue-
pells. H. A. U.

Mertensia virginice (L.) Pers. f. Berdi
Moldenke, white Dbluebells.

VERBENACEAE J. ST. HiL—VERBENA
FAMILY

Verbena stricta Vent., hoary vervain.
H. A.

LABIATAE B. JUuss.—MINT FAMILY
Agastache nepetoides (L.) Ktze, giant
hyssop. H. A. U.

Agastache serophulariaefolic (Willd.)
Ktze, figwort giant hyssop. H. A.
Blephilia hirsuta (Pursh) Benth,, hairy

blephilia. H. A. U.
Leonurus cardiace L, motherwort. H.
A. U.
Monarde fistulose Li, bergamot mint.
A

H. Al
Prunella vulgaris L., selfheal. H. A. U.

SCROPHULARIACEARE LiNDpL—FIGWORT
FAMILY

Oollinsia verna Nutt, blue-eyed mary.
H. A. U.

Mimulus ringens L., monkey flower.
H. U.

Scrophularia lanceolate Pursh, figwort.
H. A.

Veronica arvensis L., corn speedwell.
Th. U.

Veronica connata Raf., speedwell, Ch.

Veronica peregrina L., purslane speed-
well. Th. T.

AGANTHACEAE J. ST. HiL—ACANTHUS
FamiLy

Ruellia sirepens L., smooth ruellia. Cr.
A. T.

PHRYMACEAE SOHAUER—LOPSEED FAMILY

Phryma leptostachye L., lopseed. H. A.
U.

PLANTAGINACEAE LaINDL.—PLANTAIN
FAMILY
Plantago rugellii Dene., cOmMmon plan-
tain. H. A. U.

RUBIACEAE B. JUss.—DMADDER FAMILY

Galium aparine L., goose-grass. Th. A. U.

Galiuvm circaezans Michx., wild licorice,.
H.

Galium concinnum T. & G., bedstraw.
H. U.

Galium triflorum Michx, sweet-scented
bedstraw. H. A.

CAPRIFOLIACEAE VENT.—HONEYSUCKLE
FAMILY

Sambucus canadensis 1., common elder.
Ph. A. U.

Vibwrnum prunifolium L., blackhaw.
Ph. A. T

CAMPANULACEAE J 78S, —BELLFLOWER
FAMILY

Campanila americand 1., bellflower. H.
A. U

LOBELIACEAE DUM.—LOBELIA FaMmiLy

Lobelia siphilitica L, great lobelia. .
A. U.

ClOMPOSITAE ADANS.—COMPOSITE FAMILY

Achillea millefolinm L., yarrow. H. A.U.

Aster lateriflorus (L) Britt.,, white
woodland aster. H. A.

Aster ontarionis Wieg., Missouri aster.
H. A. U.

Aster sagittifolius Wedem., arrow-leaved
aster, H. A. U.

Aster shortii Lindl, Short’s aster. H.
A. T.

Bidens aristosa (Michx.) Britt., western
tickseed-sunflower. Th. A.

Bidens cernue L., smaller bur-marigold.
Th. .

Cacalia mauhlenbergii (Sch.-Bip.) Fern,,
indian-plantain. H. U.

Cirsium vulgare (Savi) Airy-Shaw, bull
thistle. H. A. U.
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HEclipta albe (L.) Hassk., verba-de-tago.
Th.

Erigeron annuus (L.) Pers, whitetop.
Th. U.

Erigeron philadelphicus L., Philadelphia
fleabane. H. A, T.

Fupatorium purpureim L., joe-pye weed.
H. A U

Bupatorium rugosum Houtt.,, white
snakeroot. H. A, TU.
Heliopsis  helionthoides (L.) Sweet.,

heliopsis. H. A.
Lactuce canadensis L., wild lettuce. H.
A. U

Lactuca floridana (L.) Gaertn., Florida
lettuce. Th. A. U.

Prenanthes crepidineq Michx., rattle-
snake-root. H.
Rudbeckia laciniata

. A. U.
Rudbeckia trilobg L., brown-eyed susan.
AL T

L., goldenglow. H.

Solidago latifolia L.,
denrod. H. U,

Solidago ulmifolia Muhl, elm-leaved gol-
denrod. H. A,

Taraxzacum officinale Weber, common
dandelion. H, A. U.

Verbesing alternifoliq (L.) Britt., yellow
ironweed. H. A.

broad-leaved gol-

CoMPOSITION OF THE DomiNaNT
' VEGETATION

Forty species of trees and shrubs
are listed in the cheeklist. Twenty-
seven species of trees are recorded
for the 9.9-acre strip-transect sam-
ple (table 2). Density of stems 3.0
inches and greater d.b.h. is 96 per
acre,

TABLE 2—NUMBER OF STEMS IN Sizk CLASSES AND PERCENTAGE oF RELATIVE ABUN-
DANCE FOR TREES MEASURED 1N THE 9.9-ACRE STRIP-TRANSECT SAMPLE.

Bize classes, inches d.b.h.

. Number Percentage

Species of of relative

3.0- | 8.0- [12.0-| over stems abundance

7.9 |11.9 239 24

Acer saccharum. ....... .. .. .. . 81 71 92 4 248 26.00
Ubnus americana. . ... ... . 72 22 32 7 133 13.94
Ulmus rubra. . ... . 0700 60 15 25 11 111 11.64
Tilia americana. ... ... ... .. . 23 17 15 0 85 5.77
Celtis occidentalis. . .. ... . 26 16 7 4 53 5.55
rarinus americana. . . . ... ... ... 1 9 38 2 50 5.24
Carya ovata, ., ... .. .. . 11 14 19 10 0 43 4.51
Quercus alba...... . .. .. 1 1 10 28 40 4.19
Carya cordiformds. ... .. 26 6 6 0 38 3.98
Osirya virginiana. . ... ... 1 28 0 0 0 28 2.94
Quercus rubra, . ... ... 17" 2 1 10 12 25 2.62
raxinus lanceolata. ... ... ... ... 1 9 12 1 23 2.41
raxinus quadrangulota. . . ... ... 2 9 5 0 16 1.68
Asimina triloba. .. ... 1T 16 0 0 0 16 1.68
rataegus mollis. . ... ... . . .. .| 13 2 0 0 15 1.57
Juglans nigr, ... . 00T 0 1 11 0 12 1.31
arpinus caroliniana. . .. ... .. ... 10 0 0 0 10 1.05
Gleditsia triacanthos. ... ... 2 1 3 0 6 0.63
Carya tomentosa, . . ... . 111 2 2 2 0 6 0.63
Gymnocladus divica. ..... . 1 2 1 1 5 0.52
Platanus occidentalis. ... ... .| 0 0 3 2 5 0.52
Morus rubra........ [0 4 1 0 0 5 0.52
Quercus macrocarpa. ... ......... 0 0 0 4 4 0.42
Quercus velutina, ... 111 0 0 3 0 3 0.31
cer negundo. ... ... .. .. .. .. 1 0 1 0 2 0.21
TUNUS serotina... ..., . ... .. ... . 1 0 0 0 1 0.10
Quercus muhlenbergis. . ... ... .. 0 0 0 1 1 0.10
Totals.................... 387 | 204 ‘ 286 | 77 | 954 100.04
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TABLE 3.—81zE CLASSES AND DEVELOPMENT

AL STAGES AS MODIFIED FROM GuUIsE (1950).

Class d.b.h. in inches Stages of development
Sapling: 0.1 to 2.9 Brushwood
Small Pole 3.0 to 7.9 Polewood
Large Pole 8.0 to 11.9 Polewood
Standard 12.0 to 23.9 Young Timber
Veteran 24.0 and over 0ld Timber

Sugar maples are the most abund-
ant, while the American elms and
slippery elms are next in rank, re-
spectively. These three species ac-
count for 51.6 percent of the total
number, while the remaining 24 spe-
cies account for 48.4 percent.

When stems are classified accord-
ing to size classes and developmental
stages given in table 3, sugar maples
are most numerous in the polewood
and young timber stages of develop-
ment, while only a small number are
in the old timber stage. American
elms and slippery elms are most
numerous in the polewood stage, par-
ticularly the small pole class, and
they are least in the old timber stage.
In view of this evidence, it may be
concluded that the Funk Forest Na-
taral Area represents a maple-elm
assoeiation chiefly eomposed of sugar

maples, American elms, and slippery
elms.

The greater relative abundance of
veteran oaks in the old timber stage
appears to be significant (table 4).
The data indicate that this forest is
undergoing successional development
in which a maple-elm group is be-
coming dominant and is replacing an
older oak group.

Lire-ForM SPECTRUM

Raunkiaer’s life-form system was
used to supplement analysis of the
dominant vegetation. The resulting
life-form spectrum provides an addi-
tional measure of the vegetational
physiognomy and evaluation of the
component species. These data may
<erve as a foundation for future pe-
riodic investigations of the herbace-

TABLE 4 —PERCENTAGE OF RELATIVE ABUKDANCE FOR STEMS OF THE OAK GROUP AND
rHE MAPLE-ELM GROUP IN TurEr DEVELOPMENTAL STAGES.

A. Oak group.

A Oako grovp- e

White Red Bur Black | Chinquapin | Average
Stage of development oak oak oak oak oak percentage
— _ I
Polewood. . ....o-ennt 5.0 12.0 0.0 0.0 0.0 3.4
Young Timber. ... ... 25.0 40.0 0.0 100.0 0.0 33.0
Old Timber. ......... - 70.0 48.0 100.0 0.0 100.0 63.6
e —————————m—
B. Maple-elm group.
Stage of development Sugar American Slippery Average
maple elm elm percentage
PoleWood. . oo 61.3 70.7 67.6 66.5
Young Timber . .« .oonveoemnos \ 37.1 241 | 22.5 27.9
Old Timber. . ..o veveeneee | 1.6 5.2 5.6

) 9.9

e
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ous as well as of the dominant woody
vegetation that characterizes succes-
sional development in this maple-elm
community.,

For pertinent summaries of Raumn-
kiger’s life-form concept, see Adam-
son (1939) and Cain (1950). The
term “‘life-form’’ is applied to that
part of the vegetative structure of a
plant that survives unfavorable cli-
matiec seasons as a perennating bud
or apical shoot. Tt is a category de-
scribing the plant body apart from
reproductive structures, floral parts,
or other morphological characteris-
tics upon which phyletic classifica-
tions are based. Plants that Possess
vegetative structures of the same
general morphological type are mem-
bers of a given life-form class, ir-
respective of their position in the
schema of an ordinal system (Cain,
1950).

Raunkiaer (1934) selected, as the
basis of his life-form system, a form
of vegetative structure which pro-
vides the meristematic tissues with
optimum protection from ecritical
conditions, as drought or cold. His
original eclassification included five
major divisions with thirty sub-
divisions, all based on differentiation
of structures that protect the peren-
nating bud. Tife-forms in each of
the major divisions progress from
those which afford least protection
to those which afford the most pro-
tection to the meristematic tissues.

For the purpose of this investiga-
tion, only those categories are de-
seribed below that are useful in de.-
termining a life-form spectrum for
the Funk Forest Natural Area. A
classification noted for each species
in the checklist is restricted to the
members recorded within Division

I, Spermatophyta.

Division 1. Phanerophytes (Ph).
Perennating buds are borne on stems
that project into the air. These af-
ford least protection to meristematic
tissues,

Division II. Chamaephytes (Ch).
Perennating buds are situated on or
within 25 centimeters of the soil sur-
face. Withered foliage, duff, and
snoweover afford protection to the
meristematic tissues in winter, while
foliage and -duff afford protection
during drought periods.

Division II1. Hemicryptophytes
(H). Perennating buds are situated
in the soil surface where they re-
ceive additional protection by a thin
earth covering.

Division IV. Cryptophytes (Cr).
Perennating buds are situated at
varied levels beneath the soil sur-
face or water, or in soil under water,
that are concomitant with the spe-
cies concerned. They receive greater
protection in these media than do
surface or aerial buds.

Diwvision 7V, Therophytes (Th).
Perennating buds are contained in
embryonic form within seeds. This
form is considered to give optimum
protection of meristematic tissues.

Raunkiaer’s ““spectrum’’ for life-
forms expresses the distribution in
life-form classes of species compris-
ing a flora. It reflects relationships
of the flora to the general phytocli-
mate of large climatic areas (Raun-
kiaer, 1934). It provides a compara-
tive basis for total regional flora.
Since many spectra are based upon
total floral populations, it may be
important to supplement them with
determinations of the relative impor-
tance of species in plant communi-
ties of undisturbed climax and sub-
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climax types (Adamson, 1939).
Thus, utilization of these techniques
to smaller culturally undisturbed
plant communities should be useful
in indieating effects of local physieal
environmental influences, such as
edaphic, drainage and miecro-climatic
factors, upon adaptive vegetative
forms of component plant species.

The spectrum for the Funk For-
est Natural Area indicates a hemi-
cryptophytie climate (table 5). This
is in agreement with the phytoeli-
mate for the humid temperate zone
(Cain, 1945). It is third in rank
 when speetra for certain North
American deciduous forests are ar-
ranged in decreasing order of hemi-
eryptophytic percentages. It is eom-

parable to two more northern com-
munities in Alberta and Michigan.
Tt is least similar to a Cincinnati
upland forest. The difference in the
north-to-south distribution of hemi-
eryptophytic life-forms indicates dif-
ferences in latitudinal and altitudi-
nal phytoelimates which are in turn
modified by loeal environmental in-
finences that characterize various
miero-phytoclimates.

- QumMARY AND CONCLUSIONS

The Funk Forest Natural Area is
a well-preserved 63-acre remnant of
a stream-belt type of east-central Tlli-
nois deciduous forest. The physical
environment is an undulatory mo-
raine covered by upland timber soil

TABLE 5.—LIFE-ForM SPECTRA FOR EicHT TEMPERATE NORTH AMERICAN DECIDUOUS
ForesT COMM UNITIES.

IR

Percentages in life-form classes

Plant community, location Number |__ -
and source of data species
Ph \ Ch H \ Cr Th

Raunkiaer normal spectrum............ 1,000 14601 9.0/ 260 6.0 13.0
Poplar association, Alberta,

Canada (Moss, 1932).........ocvons 170 | 25.8 1.8 | 48.2 | 17.1 7.0
Aspen association, northern lower

Michigan (Gates, 1930).........c...» 310 | 22.9 | 3.9]47.1] 16.1 10.3
Maple-elm forest, Funk Forest Natural

Area, east-central Illinois. . .......... 205 | 23.4 | 2.0 44.4 | 20.4 9.8
Oak-hickory-climax, Piedmont area,

North Carolina (Oosting, 1942)....... 89 | 59.6 0.0 ] 386.0 4.5 0.0
Mixed mesophytic climax, Cincinnati

region, Ohio (Withrow, 1932) ...t 127 | 33.6 3.90|34.4|23.4 3.9
Oak woods, Long Island (Cain, 1936).. . . 92 | 34.8 | 10.9 | 32.6 | 20.6 1.1
Cove hardwoods mixed mesophytic,

Smoky Mtns., Tenn. (Cain, 1945)..... 113 | 36.3 4.4130.1|25.8 3.4
Upland forest, Cincinnati region

(Withrow, 1932)......covvvnrennns 94 | 49.8 42123.4115.9 6.4
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and bottomland soil, drained and dis.
sected by two streams. During the
period of this investigation, 1950 and
1951, the temperatures were cooler
than normal, precipitation was above
normal, and the growing season was
longer than normal,

Vascular plants included 213 spe-
cies in 148 genera and 69 families.
About 57 percent of the plant spe-
cies are in common with all four
University of Illinois woodland pre-
serves, whereas only 12 percent were
recorded for only the Funk Forest
Natural Areca. The plant commun-
ity represents a maple-elm associa-
tion, chiefly composed of trees in

polewood and standard stages of de-
velopment. Application of Raun-
kiaer’s life-form system indicates
hemicryptophytic phytoclimate com-
parable to two more northern decidu-
ous forest communities.

ACKNOWLEDGMENTS

This paper is a portion of the au-
thor’s Master’s thesis completed un-
der the direction of Dr. 8. €. Ken-
deigh at the University of Illinois.
Appreciation is also gratefully ex-
tended to H. E. Ahles, G. N. Jones,
J. Nelson Spaeth, and A. G. Vestal,
all of the University of Tllinois.

REFERENCES

ApaMsox, R. 8., The clagsification of life
forms of plants: Bot. Rev. 5, 546-561,
1939.

Brirrox, N. L., and H. C. Browx, Tllus-
trated flora of the northern states and
Canada: Lancaster, Pa., Lancaster
Press, 3 vols., 1923,

CaIN, S. A., The composition and struc-
ture of an oak woods, Cold Spring
Harbor, Long Island: Amer. Midl.
Nat. 17, 725-740, 1936.

—————, A biological spectrum of the
flora of the Great Smoky Mountaing
National Park: Butler Univ. Bot.
Stud. 7, 11-24, 1945,

, Life-forms and phytoclimate:
Bot. Rev. 16, 1-32, 1950.
Cavaxagm, H. M., Funk
Grove: Bloomington, I11.,

Printing Co., 1952,

CmarviaN, H. H., and
Forest mensuration:
Graw-Hill, 1949,

Climatological data, Illinois section:
U. 8. Dept. Commerce, vol. 55, 1950;
vol. 56, 1951,

Deawm, C. C., Grasses of Indiana: Indiana
Dept. Cons. Pub. 82, 1929.

Du Rierz, EINAR G., Life forms of ter-
restrial flowering plants: Acta Phyto.
Suecica 3, 1-95, 1931.

FexNEMmAN, H, M., Physiographic di-
visions of the United States: Ann.
Assoc. Amer. Geog. 18, 261-353, 1928.

Ferwarp, M. L., Gray’s manual of bot-
any: Chicago, American Book Co.,
1950,

of Funk’s
Pantagraph

‘W. H. MEevsg,
New York, Me-

Gares, F. C., Aspen association in north-
ern lower Michigan: Bot. Gaz. 90, 233-
259, 1930.

Guisg, C. H., The management of farm
woodlands: New York, McGraw-Hill,
1950.

Hrrcmoock, A. S., Manual of grasses of
the United States: U. S. Dept. Agr.
Pub. 200, 1950.

Horxkixs, C. G, J. G. MosIiEr, E. Van
ALsTIXE, and F. W. GARRETT, McLean
County soils: Univ. of IIL Expt. Sta.
Soil Report 18, 1915.

JonEs, G. N, A revised checklist of the
vascular plants of the University of
Illinois woodlands: Trans. IIl. Acad.
Sci. 40, 52-56, 1947,

—_— , Flora of Illinois:
Dame, Indiana,
Press, 1950.

Moss, E. H., The vegetation of Alberta.
IV. The poplar association and related
vegetation of central Alberta: Jour,
Ecol. 20, 380-514, 1932,

OosTtINGg, H. J,, An ecological analysis of
the plant communities of Piedmont,
North Carolina: Am. Midl, Nat. 28,
1-26, 1942,

PagE, Jou~ L., Climate of Illinois: Ur-
bana, Univ. of Ill. Press, 1949.

RAUNKIAER, CHRISTEN, The life-forms of
plants and statistical plant geography:
London, Oxford Press, 1934,

Wirnrow, Artce P., Life-forms and leaf
size classes of certain plant communi-
ties of the Cincinnati region: Ecology
13, 12-35, 1932.

Notre
Notre Dame TUniy.




