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ABSTRACT —A pasture of 34 acres was sbandoned in 1948, Several surveys of in-
vasion by woody planis into sample areas were eonducted from 1959 through 1972
T'wenty-seven species of Lrees, 20 shrubs and vines, and 8 herbaceous plants were iden-
tified. Pioneer invaders were dominaied by Acer negunde. Other imperiant invaders
wrore Ulmus americana, U. rubra, Prunus americana, and in small arcus, Rhus ginbra
Quercus veluting has been an abundaut secondary invader. Recently, numerous seedlings
of Fraoxinus umericang have appeared. Concenirations of various invading Lrees have been
related to proximity of seed sources, which were mostly fencerows, an abandoned road-
way, and adjacent forests. A central gully in a more advanred stage of forest develop-
ment is also influencing the adjacent parts of the field. It is obvious thal in a guarter of
a century, abandoned pasture land in 1 northern Mlineis river valley situation can de-
velop into & savannadike open woods thal will pradually progress into a decidueus forest.

The Stronghold, located north of
Oregon, Illinois, along the west side
of Illinois route 2, consists of about
450 acres of forested hills and val-
leys. The property 18 owned by The
Presbyterian Camping Association
of Nerthern Illinois and is used for
summer camping by youth groups.

Separating the forest into north
and south portions is a 34-acre field
abandoned as pasture in 1948. This
particular site was apparently clear-
ed of its forest shortly after settle-
ment of the area about 1835. It was
used for cultivated agriculture until
it was badly eroded, with topsoil
gone and a deep gully cut through
tha middle. It was planted in grasses
and possibly legumes and used as
pasture for livestock for several de-
cades. Since 19483, il has been idle,
except for hiking by small groups
over established trails, Use and dis-
turbance have been minimal.

The site is localed in the center
of section 33 of Rockvale Towngship
{T24N., R10E.), Ogle County, Il-
linois. It is adjacent to Illinois route
2 and extends westward for about
2500 feet (FHig. 1). Hs elevation
ranges from 700 fcet at the east end
to 830 feet at the west end. The field
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is almost entirely sloping, with
drainage by old gully channels.
Succession under similar circum-
stances bhas been studied and docu-
mentod for southern Illinois by
Voight and Mohlenbrock (1964),
Razzaz (1968), and others. Ne in-
formaticn on succession is available
for other sites in northern Ilinois.

Previous papers on the Sirong
field have reported on competition
between forest and prairie vegeta-
tion (Bullington, 1970, successional
development of the main gully (Bul-
lington, 1971), and a half-century of
vepelational development of an old
roadway that crosses the cast end of
the fi=ld (Bullington, 1973},

This report, combining data ob-
tained in various surveys from 1959
through 1972, will show the present
status of the woody vegetation of
ihe Strong field and will indicate the
presence of herbaceous species. This
information should be of wvalue in
future ecological studies of the field.

Sails The soils of The Stronghold,
including the study field, have been
tvpzd by technicians of the Ogle
County Socil Conservation Service.
Additional observations by the au-
thor and a soil scientist have veri-
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METHODS

The first observations in the
Strong field were made in 1958, ten
vears alter cegsation of uge as pas-
ture. In 1959, six permanent quad-
rats of 4x25 m. were established
along the north side (Fig. 1, D, 6-
11}. All plants in each were record-
ed. A report of this and other early
observations have heen published
{Bullington, 1970).

More recent surveys include a
quarter-method study of 18 points
at 100-feet intervals through the
middle of the field in 1967. This
wag followed in 1970 by a study of
18 quadrats of 10x10 m. randomly
selected along or near the same
transect. (Fig. 1, C, 1-11). Figure 2
shows a typical area sampled in
these surveys.

In order to check on seed sources
from the adjacent forests, a survey
wag made in 1969 of all trees in 50-
feet strips of forest border at both
the north and south margains of the
east half of the field. The north for-

Frivre 2.—Twenty years of development
of mixed species of irees in abandoned
bluegrass paszture.

TFicure 3.—Fast end of Strong field look-
ing north, showing tree invasion in aban-
doned pasture, with oalk forest in back-
ground.

est strip was approximately 1000
feet long (Fig. 1, K6-F11), and the
scuth was 600 feet long (Fig, 1, B8~
B11). Figure 3 shows the esst end
of the field with the northern forest
in the background.

In 1970 a repeat study of the tree
population was made in the six per-
manent quadrats, Also in that year,
the largest tree of each common
specics in the field was sought and
meastred,

A final scarch for new herbaceous
gpecies and lor tree seedlings was
made by reconnaissance in various
parts of the ficld in 1972.

Data concerning relative frequen-
cy, relative density, relative domi-
nance, and importance values {IV)
were determined according to Cur-
tis and Cottam, 1962. A modifica-
tion was made in the determination
of relative dominance. Diameter
readings {(dbh} at 414 feet were
made on all trees over six feet in
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height in the various surveys. Be-
cause of the small diameters of many
trces, basal areas were not deter-
mined. Thercfore, diameters rather
than basal areas were used In figur-
ing relative dominance.

The botanical nomenclature fol-
lows that used by Fernald (1950).
All identifications were checked in
both Fell (1955) and Swink (1969)
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for confirmation of their likely pres-
ence in northern Illinois.

RESULTS

Twanty-seven species of trees have
been identified in the Strong field,
‘Table 1 lists them with their rank
order of abundance indicated from
various surveys. Symbels assigned to
each species in Table 1 are used in
other tables,

TapLe 1--Summary of trees of Strong field with rank order of sbundanee for var-

ious locations.

Sample Area

Guly §. N. N. 8 Field
Fizld Field For- For- Seed-

est est lings

Acer negundo L.

Cutalpa sp.

fuglans nigra 1.

Quercus alba 1.

Quercus rabra 1.

Vimus pumila L.

Sur- Sur- Sur- Re-
Method vey Quad. Quad. vey vey con.
-~ Year 1969 1970 1570 1969 1969 1972
Scientific Name Syme-
Comwmon Namn bol o
box-elder BE 5 1 5 F 9 F
Acer saccharum Marsh. gugar maple SM F ¥
Retula papyrifera Marsh. white birch wB F
Carya cordiformis K. Koch bitternut hickory BHi ¥
Carye ovetn K. Koch shapbark hickory S 7 6 1 4 F
catalpa Ca F
Celtis occidentalis T.. hackberry H 3 F 10 5 6 F
Crataegus erus-galli L. cockspur-thorn CT 8
Crateegus mollis Scheele red haw RH 12 &6 8
Fraxinus americana 1. white ash WA 13 F 2 1
Gleditsin triccunthos L. honey locust HIL F
black walnut BW 2 7 I T 3 F
Juniperus virgininnn L. red cedar RC 11 F r F F
Populus grandidentota Michx. large-toothed sspen A 9 T 06 [
Prunus americana Marsh. wild plum P F A
Priunus seroting Ehrh, black cherry BC a 5 11 7 5 3§
Ptalea trifoliata L. hop tree BT F F
Pyruys ioensts Bailey wild crab wC 10 2 4 4
white oak WO F 4 F 3
Quercus macrocarpa Michx, bur onak BO F
red oals RO F
Quercus velutina Tam, black cak Bi0 4 9 2 2 7 2
Tilla americang L. basswood B F
Llmus americana L, American elm AR 8 3 9 8
Siberian elm SE F
Llmus rubra ¥lubl. red elm RE 1 4 2 3 1

black haw

Kcy:. A = Abundant, but not included in rank

F'~- Tew, loss than five specimens

BEHa T
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Tasrg 2—Quarter method survey: Tree population of 18 points ar 100.Ieet intervals

along an east-west transect (July 1967).%

No. Points Total

Rel. Rel.

Speeies Rel Impor-
in Order of of No. Fre- Den- Domi- tance
Importunce Ccecurrence  Trees quaency sity nunce Yalue
BE 15 32 2.6 44.4 273 104.8
AE 4 5 8.1 6.9 33.8 494
RE 6 9 13.0 12.5 8.4 33.9
RH 6 Y 13.0 12.5 5.1 30.6
P 5 5 10.9 6.9 4.7 22,3
SE 3 3 6.5 6.9 18 21.2
BC 3 3 6.5 4.2 524 161
wG 3 3 6.5 4.2 2.6 13.3
BW 1 1 22 14 43 7.9

Tolals

46 72

* Symbols of species are from Table 1.

The results of quarter and quad-
rat surveys along a transect through
the middle of the field are shown in
Tables 2, 3, and 4. The IV’s of the
tree species have becn determined.
In the quadrat survey of 1970, the
wild plum (Prunus americana} and
hop tree were included with the
shruhs, etc., of Tahle 4.

The guarter survey of 1967 (Tab-
le 2) showed only nine tree species
including wild plum. The box-elder
{Acer negundo) was much more im-
portant than other species. The
american elm (Ulmus americana),
red elm (7. rubra), and red haw
{Crateegus mollis) were next in
order,

TapLe 3.—Quadrat survey: Tree popaolation in 18 guadrats loeated at random along

an east-west tranzect (Cet. 1970},

Total

Rel. Rel Impor-

Species Presenee Trees Rel.
inm Order of Number No. Over Fre- Den- Domi- tance
Importance Quoadrats ~ Trees 6 i1 quency sity nance Value
BE 16 272 152 174 42.9 3.6 %0.9
wC 16 147 70 17.4 23.2 10.5 511
AR ikl 68 67 10,9 10.7 209 425
RE 15 55 53 16.3 8.7 175 42,5
BC 14 43 31 15.2 6.8 10.5 325
RH 5 19 19 54 3.0 33 11.9
BW 5 13 12 5.4 2.0 4.3 11.7
Bl 5 3 3 5.4 0.8 0.7 4.9
CT 2 [ 4 2.2 1.0 0.5 3.7
H 2 2 2 22 0.3 0.6 3.1
RC 1 2 1 1l 0.3 0.4 1.8
WA 1 2 1 11 0.3 .0 14
Totals 92 424
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_  Number of Quadrats
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TaBLE 4.—Fresence of shrubs, vines and small trees in 18 quadrats (Oct. 1970},

Of 0Of Percent Total
East 9 West 9 Total Of 18 Specimens
Speciea

FPrunus americana 8 T 15 83.3 56
Feeleq trifoliata 5 1 6 33.3 8
Rhus glabrg 2 1 3 16.8 162
LRhus redicans 3 3 16.8 many
Hibes missouriense 1 1 5.5 2
Sumbucns canadense 1 1 55 3
Smilex tamnoidss 1 1 5.5 1
Fitis riparia 1 4 5 278 30

The quadrat survey of 1970 (Tab-
le 8) revealed more species of trees,
a total of 12, probably because of
the larger sampling by thiz proce-
dure. There were 634 trees compared
to 72 in the 1967 quarter-method
siudy. Box-elder was again the most
important. Wild crab (Pyris ioens-
ie) was second, with the elms next
with equal IV, It should be noted
that some dead American elms were
not counted. Black cherry (Prunus
serotina) was fifth in IV.

The locaticn of the transect for
these two surveys was chosen be-
cause of its mid-position in the east-
west axds of the field. It was the
most remote from Influence by ad-
jacent forests and gully. This cen-
tral strip had the least dense tree
pepulation of the field. The seeds of
all invaders, with the exception of
walnut and ocak, were probably in-
troduced by either wind or birds.
In general, the more abundant tree
species were wind disseminated, The
second survey showed no evidence
of invasion of new gpecies following
the study ol threc years earlier.
Nearly all trees had been esiablish-
ed during the early days after aban-
donment of the pasture, or possibly
before. At present, the central por-
tions of the field are stahilized in
the pioneer stage of forest succession

with 1426 trees per acre plus an ad-
ditional 993 shrubs, vines, and small
trees, the latter including plum and
hop tree.

The six permanent quadrats at
the north side of the field contained
11 species of trecs in 1959 and only
one additional, a single specimen of
white ocak (Quercus alba), in 1969
(Table b). Black walnut (Juglans
nigra), black oak, and red elm had
the greatest abundance and also the
greatest IV in 1970. All had in-
creased in numbers since 1959, Only
the box-elder was more commeon than
these three In 1959, It decreased
from first rank in 1959 to fourth,
with a decreage In specimens from
64 to 28. Many had died, apparently
from ghading. The decline of this
pioneer invader has been noted for
the more open center of the field. In
the central gully, it was found that
one half of the box-elder trees were
dead in 1969 (Bullington, 1971).

Wild crab and large-tooth aspen
{(Populus grandidentata) made sig-
nificant inecreases in numbers and in
rank, Several other species declined
by a few specimens each.

In a period of 11 years there was
no significant change in overall num-
bers and little change in species
composition, but there was a decided
increase in growth, The number of
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1970')1‘ABI.E 5 —Tree population in six permanent quadrats at north side of field (Nov.
Species No. Presence Total Trees Rel. Rel. Rel. Impor-
in Order of in Numher No. Ower Fre. Den- Duvmni. tance
Importance 1959 Quadrats Trees 6.  guency sily nance Value
BW 55 6 5% 45 16.2 18.8 22.3 57.3
Bl1) 47 4 ah 34 10.8 179 26.5 55.2
RE 41 4 56 34 108 17.9 14.0 42.7
wC 23 5 41 20 13.5 13.1 0.5 33.1
BE 64 3 28 22 8.1 9.4 11.0 28.1
AE 14 3 10 7 81 3.2 6.6 179
A 5 2 17 14 54 54 5.7 16.5
RH 18 3 13 5 8.1 4.2 1.9 14.2
BC 8 3 5 -5 81 16 4.3 14.0
SH 25 2 a1 5 5.4 6.7 1.1 13.2
H 4 1 [ 1 2.9 1.9 0.1 47
WO 0 1 1 0 2.7 0.3 0.0 3.0
___Totals 304 37 313 192

trees over six feet in height increased
from 30 to 192. The total number
of trees per acre was 2,112 in 1970,
much greater than the concentration
through the middle of the field.
The results of the survey of ad-
jacent forest strips are shown in
Table 6. The data show 10 species

of trees in the north forest strip and
12 in the south strip. The northern
forest iz a xerophytic association
with black cak and shagbavk hickory
{Carva ovate) dominant, There is
considerable recent reproduction of
the latter. Red elm ig the most coin-
mon understory tree,

Tasie 6.—Trce populations in 50-feet-wide strip of adjacent foreat edge (Nov. 1969).

" North Side of Ficld
{1000-Feet Strip}

South Side of Field
{6)0-Feer Sirip)

Size Classes

in inches dbh -1 16 69 912 12+ Total 1 16 69 912 12+ Total
Species
BE 1 1 2 2 7
wB 3 3
SH 141 15 7 6 169 12 10 7 3 34
H 4 3 2 2 11 I5 1 2 18
WA 38 7 3 48
BW 1 13 2 4 9 21 7 6 43
RC 4 4 1 1
A 1 1 6 1 2
BC 1 2 1 2 6 21 3 3 32
wo 3 2 7 12 1 1 2
BID 1 9 12 7 22 51 5 3 06 14
AE 1 7 2 10
RE 4 18 3 2 27  many many 2 2 many
Totals 14 177 38 23 42 294 1+ 106+ 58 26 25 216+
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The greater diversity of species
in the south forest strip reflects a
less xeric environment. There is no
tlear dominance among 10 species
of canopy trees, although shagbark
hickory, black walnut, and black oak
outhumber the others among the
larger trees. It is worthy of note
that no sugar maple {(Acer sac-
charum) or basswood (Tilin amer-
icena) were found in the south strip,
even though they are abundant in
a mesic valley a few hundred feet
to the south. However, a few seed-
lings and saplings of each are now
present in the southern portion of
the Strong fleld.

Special mention should be made
of the presence of three white birch
{ Betule papyrifera), all over 12
inches dbh, and a few additional
dead omnes at the edge of an old
limestone quarry. Their presence is
unusual in a dry-mesic forest en-
vironment in northern Tllineis, but
they are probably relics. They have
heen reproducing, for several vigor-
pus saplings are growing in the

TanLr 7—Numbers of tree seedlings
(Dot 1972).
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south part of the field. These do not
appear in the statistics of any of
the study areas.

Table 7 shows the counts of ires
seedlings observed in 5H0-feet-wide
corridors by two persons walking in
the areas indicated in the headings.
The locations were chosen because
they were near good seed sources
and seemed to have the most new
trees of all locations in the field.

White ash (Fraxinus americana)
showed the most active reprodue-
tion, especially along the south side
of the field adjacent to good seed
sources. Black oak was second in
abundance overzll, prominent in all
sample areas and the most common
seedling near the gully. Black cher-
ry was next in abundance and of
first importance at the north edge.

Measurements of dbh of the larg-
est trees of each species revealed a
black cherry of 9.2 inches, a black
oak of 8.6 inches, and a red elm of
8.5 inches. There was an American
elm of 7.6 inches, but larger enes
had died. Two other species had

in selected areas, by reconmaissance survey

North Edge

South Edge South Edge

Species Near Forest  of Gully Near Foreat Totala
BE 3 1 4
SM 1 1
BHi 1 1
SH 1 2 3
H I 3 4
WA i3 5 many many
HL 1 1
BW 1 1
RG 2 2
WG 7 4 11
A 2 4 6
BC 23 4 3 30
HT 1 2 3
wWo 5 3 8.
B10 12 25 17 54
L 1 1
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specimens over 5 inches, red cedar
(Juniperus virginioana) at 5.7 and
black walnut at 55. Among recent
invaders, white ash was represented
by a tree of 4.7 inches and sugar
maple by one of 1.7.

Box-elder, although abundant and
the dominant pioneer of the field,
had no representative over 4.4 inch-
es. However, in gully and roadside
areas, there are large specimens of
this species. In the field, there is a
strong tendency for this tree to die
in its second decade, leaving num-
erous short-lived hasal sprouts.

Discussion

Secondary succession has not been
studied extensively in the midwest-
ern states, in part because suitable
sites of abandoned lands are not as
common as in the New England and
other east coast states, Of those
studies in the midwest reported in
the literature, few are concerned
with former pastures or hay mea-
dows.

Beckwith (1954), Weigert and
Evans (1964), and Brewer, Reim,
and Robins (1969) =zll reported on
forest invasion into grass-dominated
fields. Watts {1957) told an inter-
esting story of the role of piles of
cow dung as centers of invagion by
hawthorns in a pasture of northern
Tllinois.

The Strong field appears to have
been invaded by woody species very
rapidly after cessation of pasturing
in 1948. There may have heen many
small barren spots on which planis
could develop. Within the past dec-
ade, there has been little change in
species composition. During this
period the soil has had a complete
cover of grasses and forbs, cven un-
der well-developed trees, so there
has been little space for new invad-
ers. It is possible that woody
plants were present prior to 1948,
but in a suppressed condition be-
cause of grazing.

The study of Weigert and Fvans
in southeastern Michigan showed
that areas dominated by wvarious
grasses remained in the grass-forb
stage for 30 years. They predicted
eventual oak-hickory forest, how-
ever. Levy (1970) reporting on up-
Iand openings in northern Wiscon-
sin, stated that grass sod can re-
duce tree success by its mere phys-
ical presence.

Beckwith (1954} observed that
succession was retarded in hay fields,
for at the time of abandonment they
had a heavy growth of perennials,
He did not encounter an intolerant
tree stage. This contrasts with the
Strong field, where early invasion
was largely by shade-intolerant tree
species.

It should be noted that the more
level portions of the west half of
the field may have been used for
cutting hay at one time. An aerial
photo of 1939 by the U.S. Depart-
ment of Agriculture shows patterns
that were probably made by mowing
and removing the grassy cover. A
later photo of 1951 reveals no evi-
dence of mowing.

Beckwith also emphasized the in-
fluence of brushy fencerows in pro-
moting invasion, which tends to
gradually spread from: the periphery
to the center of the field. Brower el
al noted two kinds of invasion, ex-
lension from the borders and scat-
tered invasion promoted by wind
and birds. He stated that density
per acre was related to distance from
source, Bard (1952) indicated that
the smaller the field and the closer
the woodlot, the sooner the invasion.

In the Strong field there is a fair-
Iy even distribution of wind-disscrm-
inated woody species {box-elder and
elms) with a heavier concentration
of mammal- and bird-carried species
near the marging, This is especially
{rue of the caks and hickories which
are concentrated near their seed
sources. The black walnut is rather
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widely distribuled, spreading from
both adjacent forests and central
gully, probably with the help of
squirrels.

Vegetative gpread from the cen-
ter of clones iz common in many
spots. Large-toothed aspen (Populus
grandidentata) is enlarging its ter-
ritory from two clones along an old
fence of the north horder and from
scattered specimens in the gully. Es-
pecially noticeable are the clumps
of smooth sumac {Rhus glabra) in
several locations, steadily extending
their coverage through the years.
The dense shade under the older
stems in the center of the clones
tends to climinate the grasses and
forbs. Some trees, such as black wal-
nut and black cherry, enter the area
and eventually overgrow the sumac
which then dies. Some of the older
sumac stems were dying by 1970,

The hop {ree (Ptelea trifolinia) is
present mainly on the eastern slopes
of the field where limestone is close
1o the smriace. It is showing little
reproduction. Cockspur thorn (Cra-
taegus crus-galli) is scattered ovexr
the same ares. It is nof reproducing
and i1s not present clsewhere in the
vicinity, either in the field or ad-
jacent to it.

Poison ivy (Rhus radicans) has
been spreading rapidly in partially
shaded areas. The dense ground-
covering clones tend to have stems
of even height because of the brows-
ing by deer sbove winter snow cover.
Extensive cropplng of black oak and
hackberry (Celtis occidentulis) sced-
lings has been noted along the north
margin of the field. Winter girdling
of small hackberry by rabbits has
been observed after decp snow. It
iz apparent that various animals
have an influence on both the
spread and suppression of some
woody species,

Except for grape (Vifis ripuaria}
and poison ivy, common forest vines
and shrubs are relatively scarce,

evenn though 2 total of 20 species
has been identified. They are listed
in Appendix L

Root, Geis, and Boggess (1971)
reported that sassafras {Sussafras
albidum) and persimmon (Diospy-
ros virginiana) are usually the first
woody plants to appear in fields
abandoned frem cultivation in south-
ern [Illinois. These species are not
present in norihern Ilinois. The
dominant pioncer woody species in
Strong field have been box-elder,
American and red elm, wild plum,
smooth sumac ir; small areas, and to
a lesser extent black cherry, wild
crab, and red haw. The pioneer box-
elder and American elm are now
dying.

The role of the wild plum is puz-
zling. It is scattered throughout the
middle of the fieid (Table 4) and
dominant in dense thickets in the
western half of the field in places
that were apparently mowed for
hay. The plum thickets are mosily
less than six feet high, over a ground
cover of bluegrass and with no oth-
er trees except stunted hbox-elders.
To date there is no evidence of re-
placement of the plums.

After 25 vears of successional de-
velopment following several decades
of prazing, the Strong field has the
general appearance of a savanna of
young trees in a setting of grasses
and forbs, with locadl concentrations
of shrubs, vines, or small trees. Only
in the portion between the gully and
the north forest (Fig: 1, D, 6-11) is
there a definite development of for-
est. However, the rapid growth of a
forest type in both the gully (Bul-
lington, 1971} and the abandoned
roadway (Bullington, 1973 )at the
east end point to an eventual restor-
ation of a deciduous forest in- the
ficld. The recent Invasion of mun-
erous white ash along the south side
of the field shows a trend toward
more advanced forest development.
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Black oak is likely to become an

important component of the field

vegetation in the future. It is sec-
ond in abundance in the north quad-
rats, as it is in the adjacent forest,
and is second among the seedlings.
Many fine specimens are well estab-
lished throughout the field. Whit-
ford and Whitford (1971) found that
in Wisconsin the black oak grew
three times faster in an old field
than in a forest, with a much better
survival rate. Obsgervations indicate
similar development in Strong field.
The well-drained socil iz conducive
to further black oak development
and eventual dominance.

Although the first decade of suc-
cessional development in the Strong
field was not obgerved, the early
stages of invasion in an abandoned
bluegrass lawn nearby (Fig. 1, AB,
12-13) have been closely watched.
Within one year of the cessation of
mowing, the lawn was populated by
19 species of grasses and herbs,
most of which are considered weeds.
No doubt many were there in sup-
pressed condition during the years
of mowing. An additional eight
species appeared in the second sea-
son. Almost one half of the total
were native species of open places;
the remainder were introduced
plants.

Seedlings of three species of trees
appeared the first season, three more
the second, and one more the third.
Within five years the lawn had be-
come a dense thicket dominated by
box-elder, three species of elms, and
black cherry. Good seed sources of
all were adjacent to the area. This
development in the lawn apparently
closely duplicates what happened in
most of the Strong field.

To date 78 kinds of herbaceous
plants have been identificd in the
Strong field (Appendix II). Each
year new ones are discovered. The
list to date is not a complete inven-
tory. Undoubtedly there are species

of grasses, sedges, asters, and others
not vet identified.

Diversity among the herbs 1s in-
creasing. In the earlier years, farm
weeds and cultivated grasses and le-
gumes were abundant, Many of
these are gradually being replaced
in the openings by typical plants of
openings such as asters and golden-
rods and, under the trees, by an in-
creasing number of forest tvpes.

Still persisting, even in the shade,
is Kentucky bluegrass (Poa praten-
sis) which tends to keep the soil
covered, excluding most invaders
and preventing erosion,

Caruso (1970) has reported that
the biennial sweet clovers (Melilo-
tus alba and officinalis) tended to
occur in patches scattered through-
out a carpet of blue grass and to
spread out from the area of origin
by heavy seed crops. This situation
exists in the Strong field where there
are large patches of the sweet clo-
vers, Their dense growth eliminates
most other plants but helps to im-
prove the soil.

A few unexpected plants have
been found, but in special habitats
or fringe areas. Great blue lobelia
(Lobelia siphilitica) has appeared
in the low ground near the east
end of the gully and showy orchis
{Orchis spectabilis) is moving into
the field from the gully. Ebony
spleenwort (Asplenium platyneu-
ron) has been tentatively identified
at the gully margin. As previously
reported (Bullington, 1971), the
gully is in a much more advanced
stage of forest development and is
now populated by numerous forest
species.

Special note should be made of
the presence of almost an acre stand
of Indian grass (Sorghastrum nu-
tans) in & small valley along the
north margin (Fig. 1, E, 5-6). Since
1959 the density of the stand has in-
creased considerably, but so also
has peripheral encroachment by
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large-tooth aspen. On at least two
ossacions, in 1968 and 1971, aspen
and other woody invaders have been
removed by cutting and pulling.
This has not effectively conireiled
the aspen. Very few other herba-
ceous species are present in this In-
dian grass stand.

CONCLUSIONS

The quarter century since 1948
has brought definite and rapid
changes to the character of the
Strong field. It has progressed from
oben pasture to a savanna-like field
with scattered trees and, in part, to
a young forest of considerable va-
riety. Such development has not
heen recorded {or any other site in
northern Illinois.

Numetous authors have discussed
the wvalues of studies of secondary
succession. Volight and Mohlen-
brock have given an excellent sumn-
rary of this subject on pages 60-61.
Also they have proposed a probable
secondary succession sequence for
southern Illinoeis.

There is insufficient information
to make a complote proposal for a
sequence in northern Illinecis, much
of which was originally prairie, Near
river valleys there is an invasion by
pioneer woody species on abandoned
land and a trend toward ultimate
development of a deciduous forest.
It is obvious that Iocal edaphic and
physiographic factors as well as
seed sources are important in de-
termining the course of develop-
ment,

The Strong field of this study
coffers a unique opportunity for fu-
ture ecological stadies of hoth floral
amd faunal development as well as
so0il and microclimatic changes. The
management of The Stronghoid,
The Presbyterian Camping Associa-
tion of Northern Illinois, 18 very co-
operative and. interested in preserv-
ing the area from excessive distur-
bance.

Many avenues of investigation are
open because of the great diversity
in the field and environs, from ma-
ture adjacent forests through gully,
abandoned roadway and fencerows
to grassy openings among the pio-
neer trees.

It is hoped that this paper and
previous reports by the author are
but the beginning of long and inten-
give studies of the Strong field.
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APPENDIX I
SHRUBS AND VIKES

Amelanchior sp.—Juncherry
Berberis Thunbergii DC.—
Japanese barberry
Celastrus scandens L.—
climbing hittersweet
Cornus rucemosn Lam.—gray dogwood
Corylus atmericany Walt.—haxelout
Lonicera sp.—ornamental honeysuckle
Parthenocissus quinguefolia Planch.—
Virginia creeper
Rhus globra T.—smooth sumac
Rhus radicans L—poison ivy
Ribes missouriense Nutp,—
Miszouri gooseberry
Rosa arkonsona Porter var,
suffulta Cockerell —prairie rose

Ruse multiflora Thunb.—
multiflora rose
Rubus allegheniensis Porter—
blackberry
Rubus flagellaris Willd.—
creeping blackberry
Rubus occideniolis Y. —
black raspberry
Sembucus canadensis L.—
common elderberry
Smilax tamnoides T, hispida
(Muhl.) Fernm—brisily green brier
Fiburnum prunijolium L.—black haw
Fiburnum trilobum Marsh.-—
lLighbush eranberry
Fitis riparic Michx—riverbank grape

APPENDIX II
HERBACEOUS PLANTS

Abutilon theophrasti Medic.—velvet-leaf
Achilles millefolium L—common yarrow
Ambrosia artemisiifolia L.—
epmmon ragweed
Ambrosia trifida L—pgreal ragweed
Amorphe canescens Pursh—leadplant
Amphicarpa bracteata Fern—hog-peanut
Andropogen scoparius Michx.—
little blue-stem grass
Anemone eylindrica Gray—thimbleweed
Antennaria neglecita Greene—
pussy’s toes
Apocynum androsaemifolium L—
spreading dogbune
Aguilegia canadensis L—wild colnmbine

Asclepias sullivantii Engelm.—milkweed
Asclepias varticillata L.—
whorled milliweed
Asparagus officinalis L—asparagus
Asplentum platyneuron {L). Oakes (2)—
ehony spleanwort
Aster azureuws Lindl—sky.blue aster
Aster Igevis Le--smooth blae aster
Aster pilosus Willd,—hairy aster
Aster sugittifolins drummondii (Lindl) .
Shinners—Drummond’s aster
Bouwteloun curtipendula Michx —
tall grama-grass
Campanula americana L.—tall bellfower
Carex sp.-—sedge






