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mained on the landscape. There was liltle or no concern for the potentially
adverse effects on both abiotic and biotic aspecls of the environment {Martin,
1974: Zellmer and Carter, 1977}

Abandoned gob and slurry refuse areas in Llinois probably exceed 1800 hectares
{ha) collectively. These land surfaces are acsthelically unpleasing and often are used
locally as garbage dumps: furthermore, these arcas have little real-estate or other
potential economic value. Their presence may in fact depress local property assess-
ments, In addition, thev have caused numerous adverse ecologic effecls on their
environments. The refuse materials may become highly acidic and thus unfavor-
able for the establishment of vegetation. Without the protection of plant cover,
consequently . the refuse materials are casily eroded. resulting in sediment out-
wash into adjacent land arcas. Erosion also exposes fresh pyritic rock that is sub-
jeet to oxidation resulting in acid runoff that adversely aflects terrestrial and
aqualic communities; furthermore, water with high concentrations ot sulfales
and heavy metals mav enter ground-water systems (Nawrot el al., 1977: Zellmer,
1978; Zellmer and Carter, 1977).

In 1976, the Land Reclamation Program at Argonne National Laboratory, the
[linois Abandoned Mined Lands Beclamation Council. and the Tlinois Instilute of
Natural Resources (now the 1llineis Department of Energy and Natural Besonrees)
hegan a cooperative project, the goals of which were to develop, demonstrate, and
evaluate techniques for reclaiming abandoned gob and sturry refuse sites. Addi-
tional goals of the reclamation project were to (1) reduce the quantity of pollutants
entering the surrounding landscape, (2) increase the economic potential of the at-
fected and adjacent land, (3) improve the acsthetic value of the locality, and {4)
assess several abiotic and biotic components (Zellmer, 1878; Zellmer and Carter,
1977: Zellmer and Wilkey, 1979},

Sclection and Pre-Reclamation Description of the Site

The site selected was the abandoned Consolidated Coul Company Mine No,
14, which is located in Macoupin Countv, Illinois, near the villuge of Staunton
{Figure 1). The mine was opencd in 1804 and operaled until the early 1920s, The
coal scam (Herrin No. 8) was mined at approximately 83 m below the surface, The
work force of about 500 men extracted up to 4530 metric tons of high-sulfur (5%}
coal per dav. The site has a total arca of 13.8 ha, of which 9.3 ha had been af-
fected dircetly by the miniug operations and required reclamation {Zellmer and
Carter, 1977).

The entire site consisted of three distinet parcels (Figures 2, 3A, 4A, and 5A):
(Bernard, 1980; Zellmer, 1978 and 1979). The northern parcel [eatured, near its
northern boundary. a dam built across a decp ravine. This dam impounded ap-
proximately 4.3 ha of watcr that was used for the mine’s power plant, for the coal
wushing operations, and for pumping slurry [rom the coal washer. Most of the site,
ineluding the southern parcel, drained into this pond by means of a waterway
through the middie parcel. Even after mining ceased. the pond continued o fill
with sediments from the gob pile. These sediments consisted of coal fines and other
solids that, along with the slurry sediments, accumulated up to 9 m (Figure 3A).
After the dam failed in the early 1940s, rapid water runofl caused severe erosion,
created gullies of 4 to 3 m in depth, and produced ucid runoff and sediment out-
wash into the stream below the dam. From the time of the mine abandonment,
the black deposits remained unvegetated except for the eventual presence of a few
cattails (Typha) in one of the deep gullies: a few nonvascular plants, such as mosses
and lichens, occurrred on coal fines along some of the tree line margins. Less affected
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segments of the northern parcel consisted of wooded areas, pasture lands, and eul-
tivated ficlds (Figurce 2),

The middle parcel, bounded by roads on the north and south, consisted mostly
of about 1 ha of weedy pasture with a small stund of trees (Figuee 4A). As mentioned
previously, a waterway running through this parcel linked the southern and
northern parcels. The adverse effects an vegetation by acid runoff were apparent
along this waterway. Refuse sediment [rom the gob pile aceumulated at the north-
ern boundary of this parcel because of water impoundment caused by the eulvert
beneath Bunker Hill Road. This parcel had also become one of the site’s major
grarhage dumps.

The southern parcel wus characterized by a huge gob pile that reached an ele-
vation of about 25 m ahove the surrounding landscape und covered nearly 1.8 ha
{(Figure 3A). During the 50 vears following the closure of the mining operations.
erosion cut deep gullies in the face of this refuse heap. No vegetation grew either
on the gob pile or adjacent to il in those areas that had been subjected to severe
acid runoff and sediment outwash. Within these affected arcas, on the other
hand, there were a few small patches of vegelution that escaped destruction
because they were 30 to 60 ¢m above the oulwash areas. Power plant and coal
cleaning structures were located on the west side of the gob pile: however, only
the foundations and the smokestack (35 m high) of these facilitics remained. Most
of the rails were removed from the railroad spur that had served the mine site;
nevertheless. the entire right-of-way was still evident along the west and south-
west boundaries of the parcel. Several stands of secondary-growth trees oceupied
small arcas, The southern panhandle portion was disturhed by the mining opera-
livns, but apparently was not subjected to acid runoff {rom the eroded gob pile.

Pre-Reclamation Studies

Belore the reclamation efforts began. the site was examined and sampled to
assess several environmental factors: (1) quality of ground- and surlace-water, (2)
physical and chemical properties of the refuse materials and adjacent soils, (3)
wildlife populations, {4) microbial populations in refuse materiuls and adjacent
soils, and (3) some biotic aspects of the aquatic ecosystem. In addition, luboratory
studies were made to investigate the cffects of different soil amendments on the
growlh of selected plant species (Miller and Cameron, 1978; Schubert, 1979;
Zellmer, 1978 and 1979: Zellmer and Wilkey, 1979). A detailed survey of the vas-
cular p|c1nt.s occurring on the site was nol made prior to the reclamation efforts,
but a preliminary survey of the bryvophyles was made by the senior author during
a brief visit to the sile in 1976,

Concomitant with the pre-reclamation investigalions, the State of 1llinois
Abandened Mined Lands Reclamation Council was in the process of oblaining titles
to the three parcels discussed previously (Figure 2). Purchases and title transfers
from the Consolidated Coul Company ta the State of Illinois were completed by
late summer of 1976, Legal ownership by the State of Ilinois allowed the awarding
of contracts [or subsequent reclamation work. Marle, Inc., of Springfield, 1llinois,
was awarded a contract for construetion work. and the pl‘O]CCt was directed by
Stanley Zellmer of Argonne’s Tand Reclamation Program (Zellmer, 1978 and
1979; Zellmer and Carter, 1977).

Reclamation Efforts

Reclamation work began in September 1976. This initially required the removal

of the old power plant and coal eleaning facility foundations, and accumutated
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junk from the site. A borrow pit was dug to provide a mixture of topseil, subsoil,
and glacial Lill, which was stockpiled for subsequent use, The gob pile was graded
down to an average height of about 8 m (approximately one-third its original height).
Grading of the old slurry arca was also initiated during this period.

After the grading and recontouring work was completed (Figure 6), refuse-
amendment procedures began with the application and incorporation of acid-
neutralizing agents into the upper 15 cm of the recontoured reluse surfaces. Several
cxperimental plots on top of the recontoured gob pile area were left untreated. A
cover material from the stockpile was placed over the treated refuse to a depth of
30 cm. A sced bed was prepared. including the application of agricultural lime-
stone and fertilizer (N, I, K). Seeds mixed for drill planting consisted of Festuca
arundinacea, Lotus corniculatus, Phalaris arundinuecea. Secale cereale. and
Trifolium repens. Other reclamation cfforts included the installation of culvert
pipe and water flow control structures, the excavation of u G.5-ha retention pond.
the construction of a dam, and the erection of new fencing. All of the site develop-
ment endeavors mentioned above were completed before May 1977 (Zellmer.
1978; Zellmer and Carter, 1977 Zellmer and Wilkey, 1979).

Post-Reclamation Studies on the Site

Evaluation projects were carried out subsequent to the initial reclamation ef-
forts. Projects included studies that concerned ground- and surfuce-water quality,
aquatic ecosystems, revegetation assessmoents, characterizations of soils, rates of
erosion, pupulations of soil microorganisms, wildlife surveys, and economic bene-
fits (Jastrow et al.. 1981; Miller and May, 1981; Sobck and Sullivan, 1981; Vinikour,
1981; Zellmer, 1979). In addition, Bernard (1980) has reported an interesting
assessment of the views of local residents concerning the reclamation cfforts,

Objectives of This Investigation

One of the objectives of this study is to make a detailed inventory of the vascu-
lar plants inhabiting the site. including both affected and non-atfceted areas
(Figures 2 and 6). In addition, the vascular {loristic components ure characterized
in each of the four major survey units discussed in the next section. Although qual-
itative in nalure, the floristic information in this study is important in the
establishment of a dala base that will be nceessary in [uture vears to evaluate
floristic changes on reclaimed deep-mine refuse areas.

METHODS FOR THE VEGETATIONAL
SURVEYS AND COLLECTIONS

Survey Arcas and Collections

Figure 6 shows the four major vegetational units that were surveved among
the Lhree parcels of the site. These units were designated as those areas (1) domin-
ated by trees and shrubs; (2) representing abandoned pustures; (3) altered by the
mining operations, but not reelaimed; and (4) affceted by the mining operations
and subscquently graded, treated, and seeded. The surveys also included the
margins of the three ponds on the site. Incidental collections of 17 species were
made during 22-25 August 1978. Subsequently. more intensive surveys and collec-
tions of vascular plants were made 20-23 June 1979, 22-27 September 1979, and
158-19 May 1980,

Nomenclature and Floristics
The scientific names for the vascular plants follow those of Mohlenbrock (1975).



Species eporled as new county records represent those tuxa not reported for
Macoupin County by Mohlenbrock and Ladd (1978}, Mounted voncher specimens
for all of the tuxa reported were deposiled in the herbarinm of the Morton Arboretum
in Lisle, Illinojs. :

The taxa, inchuding those representing county reeords, are cited in a checklist
arranged alphabetically by genus under eight categories: irees, shrubs. woody
vines, sedges, grasses, rushes, forbs, and ferns. In the following text, the term
“graminoid” includes the sedges, grasses. and rushes because of their superficially
similur appearance. The teem “Torh” refers to all nonwosdy vaseular plants, with
the exception of the graminoids and the ferns.

Vegelational Assessments

The characterization of the vegetation for the [our major vegetational units
are necessarily qualilative in nature owing to the inventory objectives and Hmita-
tions. T general, the different arcas are deseribed with respect to their most con-
spicuous and apparent vegetational components. The three ponds on the site
{Figure 6} are treated mdnldudll\ following the discussions of the four major
vegelalional units.

Although the forbs and graminoids in the ground cover of woodlands can he
considered important in the charaeterization of plant communities. they have not
heen considered in detail here becanse these wooded arcas have been greatly dis-
turbed by grazing and other activities, A few noleworthy nonwoody species were
found, nevertheless. in some isolated habitats within these arcas and are mentioned.

OBSERVATIONS

Woodlands

The treeishrub stunds (Figure 6) within each of the three parcels of the site dif -
fered in cliuracter and cumposition because their recent histories were ditterent:
thus, they are discussed separately.

The arcas dominated by trees and shrubs in the northern purcel were not af-
fected extensively by the mining operations, but apparently were subjected to
Jivestock yrazing, at least periodically. before reclamation began. In addition, the
perimelrical shapes of most of these stands were altered during the construction
work. This can IJt_' seen elearly by comparing Figures 2 and 6. These woodland
segents consisted mostly of Caryae ovata. Carya tomentosa, Fraxinus americand.,
Prunus serotina, Quercus imbricaria. and Quercus velutina as the major tree taxa,
along with Celtis occidentalis. Diospyros virginiana. Sassafras albidum. and other
species o Quercns. Conspicuous shrubs included Corglis americana. Lonicera
magckii. Ribes missotriense. Rhus aromatica. and Rubus pensyleanicus. A tew
vines worthy of mention included Parthenocissus quinguefolin. Toxicodendron
redicans, Rubus flagellaris, and Lonicera japonica.

The middle parcel had only a small strip of woody vegetation, This was dom-
inated by relatively voung trees and shrubs. which apparently became established
after mining ceased (hguri* 6. The trees in this stand included Juniperuy virginiana.
Prunus serotina. Quercus imbricaria, Quercus stellata, Robinia pseudoacacia,
Sassafras albidum. and Ulmus americana. Shrubs included Lonicera maackii.
Rhus glabra. Rubus pensyloanicus. and Sambucus canadensis. Two vines were
noted, i.c.. Lonicera japonira and Rubus flagellaris.

The stands dominated by trees and shrubs in the southern parcel had very
degraded understories, probably because of damaging effects from mining and



subsequent activities. Morcover, the trees in this parcel were generally younger
than those in the northern and middle parcels. This was true especially along the
abandoned railroad right-of-way in the southern parcel. The boundaries of the
wooded arcas in the southern parcel also were altered during the recontouring
work {Figures 2 and 6). These wooded areas were different enough to warrant
separate considerations.

The treeishrub arca located alony the northwestern boundary of this parcel
contained a mixture of trees consisting of Acer succharinum. Prunus seroting,
Quercus imbricaria. Quercus velutina. Robinia pseudoacacia, and Sassafras
albidumm. Shrubs were represented by Ribes odoratum. Rosa m m’hﬂom Rubus
allegheniensis, Rubus pensyleanicus, and Sembucus canadensis, Vines consisted
of Parthenocissus quinguefolia, Rubus flagelluris. and Toxicodendron radicans.

The small circular-shaped tree stand about midwav along the west side of the
recovered gob pile arca consisted of a single tree species. Robinia psendoacacia.
This group of trees was essentially withoul an understory.

The more-or-less oval-shaped stand of trees located in the upper portion of the
panhandle was populated mostly with Ulmus americana, accorupanied by Celfis
occidentalis, Crataegus crus-galll, Fraxinus pennsylvanica var. subinfegerrima.
Prunus seroting. Quercus imbricaria. Selix amygdaloides, and Salix interior.

The long narrow wooded arca along the abandoned railroad right-of-wav
consisted mostly of scattered seedlings of Acer saccharinum, Crataegus spp..
Populus deftoides. and Robinia pseudoacacia. Shrubs in this arca included Rhus
glabra and Sambucus canadensis.

Abandoned Pastures

Two abandoned pasture segments occurred in the northern parcel (Figure 8).
These arcas and the adjacent wooded stands were actively pastured until 1976.
They have remained abandoned since the site development began, except for
periodic invasions by cattle and goats, These pasture segments were essentially the
same with respect to species camposition. The most abundanl plants were Festuca
arundinacea. Poa pratensis, and Tridens flacus, with Aselepias syriace and Rosa
multiflora also present.

Areas Atfected by Mining bul Not Reclaimed

A highly disturbed strip of land (Figure 6) ocenrred along the western bound-
arv of the southern parcel, and for the most part corresponded to a portion of the
abandoned railroad right-of-way. It was not part of the reclamation effort
because of property casement disagrecments between the state and the village of
Staunton. The western margin of this area inchuded a tree row fnot shown in
Figure 6} that was composed mostly of Celtis occidentalis. Maciira pomifera, and
Populus deltoides intermixed with Querens spp. The graminoids of the affected
arca consisted ol Carex annectens. Panicum cirgahuim. Poa pratensis. Sorghas-
trum nutans. and Tridens flacus. Forbs included Achillea millefoliun., Apocynum
sthiricum. Chenopodium album, Helianthus annuus, Lotus cornictdatus. Riumnex
crispus, Trifolium pratense. Verbascum thapsus, and Vernonia missurica.

Areas Recontoured. Treated, and Seeded

The largest portions of the site represent those arcas of the three parcels that
were greatly altered by the mining operations, abandoned for about 50 vears. and
then recently subjected to intensive reclamation tasks, during which these land
surfaces were graded, edaphically amended. and sceded. all in similar fashion.
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The subsequent development of vegetation in these three areas differed, however,
and thus will be discussed sepurately below,

The rectified land of the northern parcel had a conspicuously dense coverage
of graminoids (Figures 3B and 8) in which the major components were Festuca
arundinacea. Phalaris arundinacea, and Tridens flavus. with lesser amounts of
Bromus commutatus. Bromus tectorum. Hordeum pusiihun. Juncus tenuis, and
Poa pratensis. Numerous forbs were scattered throughout the area, including Am-
brosia artemisiifolia, Geranium carolinianum. Gewmn canedense. Lotus cornicula-
tus, Oxalis diflenii. Polygonum lapathifolivm. Polygonum pensylvanicum var.
laevigatim . Potentilla simplex. Pycnanthemum tenuifolivm. Rumex acetosella,
Salanum carolinense, Specularia perfoliata, Trifolivm repens. and Veronica
peregrina. Invading trees were Populus deltoides and Salix interior.

The reclaimed land in the middle parcel (Figures 4B and 6) was also charac-
terized by graminoids consisting of Agrostiy alba. Festuca arundinacea, Dactylis
glomerata, Phalaris arundinarea, and Tridens flavus. Associated forbs included
Ambrosia trifida. Chenapodiunm album, Eupatorium serotinum, Lactuca serriola,
Lutus cornicudatus, Plantago aristata, Plantago lanceolate, and Solidugo canadensis.

The constructed land in the southern parcel had a varied distribution of herb-
accous vascular plants, especially in the area occupied by the graded gob pile.
This area was quite varied topographically and was characterized by a flat-
topped hill (the regraded gob pile) that had relatively steep slopes down to level
land (Figures 5B and 6). Graminoid components of the vegetation included
Agrostis alba. Bromus commutatus, Browmus inermis, Dactylis glomerata. Festuea
arundinacea. Hordeum pusillum. Juncus interior, Panicum fanuginosum var, im-
plicatum, Panicum virgatum, Phalaris arundinecea. Poa chapmaniana, Poa
pratensis, Schizachyrium scoparium, and Setaria viridis. Numerous forbs were
also found in this areu, namely. Ambrosia trifida. Arenaria serpyllifolia, Aster
pilosus. Cassia fasciculata, Cerastium sp., Croton capitatus. Lrigeron annius,
Lepidium densiflorum, Lepidium virginicum. Lotus corniculatus, Melilotus spp.,
Myosotis virginica, Plantago virginica. Ranunculus abortivus. Sibara virginica,
Silene antirrhina, Solidage giganfea. Veronica arvensis, Veronica peregrina.
Vinla rafinesquii, and Xanthium strumartum.

Pond Margins

There are threc ponds on the site, two in the northern parcel, and one in the
middle parcel (Figure 6). The floristic elements, it any, associated with these
ponds, are discussed below.

The small pond in the northeastern portion of the northern parcel was
estublished prior to the initial site development efforts. Conspicuous marginal
species were Eleocharis obtusa, Erechtites hieracifolia, and Leersia oryzoides:
Lemna mingr was a common Hoating species,

Typha latifolia was the most abundant marginal plant around the pond in the
central portion of the northern parcel; however, Juncus effusus var. solutus also
occurred here. and Phragmites australis had invaded the northern tip of the pond
just below the dam,

The margin of the small pond at the southern boundary of the middle parcel
was essentially deveid of vegetation, undoubtedly beeause of its generally persis-
tent acid conditions.



DISCUSSION

Spectes Compaosition Compared to Known Vascular Flora for Macoupin County

Mohlenbrock and Ladd (1978) report 934 species of tracheophstes for
Macoupin County: the present list of 247 speeies thus makes up about 25% of the
counly’s known vascular plant Hora. This number of species is appreciable in view
of the relatively small area of the reclaimed site and the site’s recent history, The
list also containg 32 species thal | aceording to Mohlenbrock and Ladd (1978), have
been heretolore unknown I'tom Macoupin County. The taxa in this category can
be regarded as county records and are marked by an asierisk {+) in the cheeklist,

Interesting and Noteworthy Species

The trees Amelanchier arborea and Cercis canadensis, the forbs Arisaena
triphyllum: and Trillivn recuwrvatum, and the ferns Asplenium platyneuron and
Botrychium virginienum were confined to the slopes of the woodland in the
northwestern portion of the northern parcel. These plants and the local preva-
lence of species of Quercus and Carya indicate that the site probably represents a
remnant oak-hickory community,

Muny speeimens of Quercus veluling were atypical | their leaves and buds U~
gesting that hyvbridization may have occurred with Quercus rubra. Also,
numerous individuals of Ubmus americana were somewhat atypical, particularly
with respect to leaf size and general growth habit. The atvpical forms were
especially apparent in the woodlot in the npper panhandle of the southern parcel.
The irregular morphological features of the elm trees in this lecation may have
heen caused. al least in part, by the adverse environmental conditions associated
with the wining operations. Ashby and his co-workers, on the other hand, have
shown that many species of trees can grow normally on some nnamended mine-
soils (Ashby. 1964; Ashby et al. 1978},

Coneluding Remarks

As mentioned previously, the originally exposed gob and slurry sediments
(pre-reclaimed surface materials) of the site were essentially devoid of vegetation
(Figures 3A, 4A, and 5A). The few cattails in a gully in the slurry sediment area of
the northern parcel were exceptions. On the other hand, Nawrot et al. (1977)
report the vecurrence elsewhere in Hlinois of numerous plant taxa on some aban-
doned deep-mine refuse lands consisting of gob, slurry sediments, and tipple
wiste, Certainly. seeds of numerous forbs, graminoids. and (rees from adjacent
areas of the site (Fignre 2) were readily available to the pre-reclaimed substrata.
Among the different environmental parameters, however, high (emperatures
were probubly as effective as any other factor in preventing the establishment of
seedlings {(Deely and Borden. 1973; Schramm, 1966). High acidity, poor water
retention capacity, and other edaphic conditions also may have been critical factors
in preventing the estublishment of plants on the abandoned gob material,

In contrast, the reworked and edaphically treated mincsoil of the site is cur-
rently supporting vegetation (Figures 3B, 4B, and 3B). In addition, most of the
plant taxa now present apparently were not in the seed mixture used on the treated
minesoils, but arrived as disseminules from surrounding areas. Besides forbs and
graminetds, these formerly unvegetated areus support invading trees such us
Papulus deltoides. Rubinia pseudoacacia, and Salix spp.

In addition to the aesthetic benefits that the new vegetational cover has brought
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to the site, other environmenlal improvemenls are appurently developing. The
grasses and forbs, which are currently the dominant plants on the constructed
minesoil, provide additional food and shelter for wildlife. Furthermore, this vege-
tational cover. along with the previously established tree stands, will very likely
enhance habitat conditions for wildlife, because now there is a much greater plant
species diversity than existed on the site prior to the initial reclamation effort
(Holland, 1973; Zellmer, 19791,

Edaphic factors such as lertilily and organic content andoubtedly will increase
with each succeeding growing season. The legumes, such as Desmanthus, Desmo-
dium, Lespedeza. Lotus, Medicago, Melilotus, and Trifolivm are particularly im-
portant because they bear nitrogen-fixing bacteria. The prevalence of graminoids
should contribute considerably to an accumulation of litter, This vrganic matter
should foster greater populations of heterotrophic microorganisms that play a
significant role in decomposition and nutritent cycling (Miller and May, 1981),

The establishment of a vegetational cover stabilizes the soil surface and thus is
instrumental in reducing erosion. A reduction in soil crosion in turn improves sur-
fuce water guality by reducing acidity and sediment outwash. Eventnally, the
aquatic communities of the site will benefit from better surface water conditions
{(Vinikour, 1981},

It is apparent thal many of the euarlier adverse environmental aspects of the
site have been rectified as a result of the reelamation recovery cffort: however,
many processes in edaphic and biotic development require long periods of time.
The complete reclamation of the site, therefore, cannot be realized until the planned
objectives huve been achieved.
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CHECKLIST OF VASCULAR PLANTS!
TREES

Diospyros {(Ebenaceac)
D. virginiana L.

Acer (Aceraceae)
A. negundo L.

A. saccharinum L. Fraxinus {OQleaccac)

F. americana L.
F. pennsylvanice var. subiniegerrima
{Vahl} Fern.
CGlediisia (Leguminosae)
G. triacanthos L.

Amelanchier (Rusaceae)

A. arborea (Michx. {.) Fern,
Carya {Juglandaceae)

C. ovata (Mill.) K. Koch

€. tomentosa (Poir.}) Nutt.

Celtis (Ulmaceae)

C. occidentalis L.
Cercis (Legurminosac)
C. canadensis L.,
Corylus (Betulaceae)

C. americana Walt,

Crataegus (Rosaceae)
C. crus-galli L.,

C. pruinosa (Wendl.) K. Koch

LAsterisk [+ indivates new counky reeord.

Juniperus (Cupressaceae)

J. wirginigna L.
Maciure {Moraceae)

M. pomifera (Raf.} Schneider
Morus (Moraceae)

*M, alba L.
M, rubra 1.

Populus {Salicaceae)
P. deltoides Marsh.



Prunus {Rosaceue)
P. serotina Ehrh.

Cuercus (Fagaceac)
Q. alha L.
(). imbricaria Michx.
(. marilandica Mucnchh.
Q. muhlenhergii Engelm.
Q. rubra L.
(. stellata Wangh.
Q. velutina Lam.

Robinia (Leguminosae)
R. psendoacacia L.

Berheris (Berberidaceuae)

*B. thunbergii DC.
Cornus {Cornaceae)

C. ravemosa Lam,
FLonicera (Caprifoliaceae)

*L. maackii Maxim.
Malus {(Rosaceae)

M. {oensis {(Wood) Britt,
Rhus {(Anacardiaceae)

R. aromatica Ait.

R. glabra L.

Campsis (Bignoniaceae)
C. radicans (L.} Seem,

Cocculus (Menispermaceae)
*C. ecarolinus (L.} DC.,

Lonicera {Caprifoliaceac)
*IL. japonica Thunb.
Parthenocissus (Vitaceae)
P. quinquefolia (L.) Planch.
* P, vitacea (Knerr) Hitche,

Salix {Salicaceae)

S, amygdafoides Anderss.

8. discolor Muhl,
*S. fragilis 1..

S. inferior Rowlee
S. nigra Marsh,
*S. rigida Muhl,

Sassafras {(Lauraceae)
S. albidum (Nutt.} Nees

Ulrmius (Ulmaceae)

U, americana 1..
U. rubra Muhl,

SHRUBS

Bibes (Saxifragaccac)
*R. ordoratum Wendl.
R. missouriense Nult.

Rosa (Rousaceac)
R. ecareling L.
1. multiflora Thunb.
R. setigera Michx.
Rubus (Rosaceae)
R. allegheniensis Porter
R. vecidentalis L.
H. pensylvanicus Poir.
Sambucus (Caprifoliaceae)
S. canadensis L.

W0OODY VINES
Rubus (Rosaccace)
R. flagellaris Willd.
Smilax (Smilacaceae)

8. hispida Muhl.

Tuxicodendron {Anacardiaceae)

1. radicans (L.) Kuntze
Vitis (Vitaceac)

V. cinerea Fngelm.

V. riparig Michx.
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SEDGES {Cyperaceae)

Carex (. umbeliaia Schk.
. annectens Bickn.
C. artitecta Mack.
C. blanda Dewey . )

€. hrecvior (Dewey) Mack. ‘L"‘r{"'fmh“r”'g .

€. bushil Mack, EL erythropoda Sleud.

*C. cephalophora Muhl., *I':'. abtusa (Willd ) Schu.lt_". .
¢ eristatella Britl. i, obtusa var. detonsa (Gray)

“C. muhlenbergii var. cnervis Boott Drap. & Mohlenbr.

Cyperts
O, ferruginescens Boeckl,

GRASSES (Gramincae)

Aprostis P. lanuginosum var. imgplicatum

A. alba 1.

Alopecurus
A, carolinianus Wall.

Andropagon

A, virginieus 1.
Browmus

B. commuiatus Schrad.

B. inermis Levss,

B. fectorum L.
Danthoniu

). spirata (1..) Beauv.

Dactylis
D, dlomerafa 1.

Echinochioa
E. pungens {Poir.) Rydh.

Elymus

E. canadensis L.

¥ hystriv L.

E. villosus Muhl.

E. virginicus 1.,
Fostuca

F. urundingcea Schreb.
Haordeum

H. jubatum L.

H. pustllim Nutt,
Learsia

L. oryzvides (1.} Swartz
Panicum

P. dichotomiflornm Michx.

(Seribn.} Fern.
P, cirgafum L.

Phularis
*P.arundinacea L.

Phicum
P. pratense L.

Phragmites
*P. australis "I'vin,

Poa
P. chapmaniana Scribo.
2. compressa L
P. pratensis L.

Sehizachyrivm
S. scoparium (Michx.) Nash,

Secaty

*S. cereale L.
Setarin

S. Tutescens (Weigel) TTubb.,

S. viridis (1..) Beanv.
Sorghastrum

S. nutans (I..) Nash
Sphenopholis

8. ¢btusatu var. major (Torr.)

Erdman

Tridens

T. flavus {1..} Hitcheock
Tripsacum

T. dactyloides 1..

Vulpia
V. vctoflora (Walt.) Rvdb.



RUSHES (Juncaceae)

Junus
I brachycarpus Tin gelm.

J. inferior Wicy
I, tenuis Willd.

Achiflea ({Compositae)
A millefolium 1.
Agrimonia {Rosaceac)

A, pubescens Wallr.
Altivn (Liliaceae)
A, canadense 1.,

Amaranthus (Amaranthaccac)
*A. ambigens Standl,

Ambrosia (Compositae)
A. artemisiifolia 1.
A, trifida 1.

Antennaria (Compositac)

A. plantaginifolia (L.) Richards.
Apocynn (Apocynaceac)

AL sibiricum Jueq.
Arctinm {Compositae)

A. minus (il Bernh,

Arenaria (Carvophyllaceac)
YA serpyliifolia 1.
Arisaema (Araceae)
A. triphytfum (1.3 Schott
Asclepias (Asclepiadacceae)
A. hirtella (Pennell) Woodson
A, incarnata 1.,
A syriaea 1.
Aster {(Compositac)
A, novac-angliae 1.
A, pilosus Willd

Barbarea {Cruciferae)
*B. vulgaris var. arcuata
(Opiz) Pries
Bidens (Compositae)
B. aristusa L.
B. aristosa vur. retrorsa
{Sherff) Wunderlin
B. comosa {Gray) Wieg.

*]. effusus var, sofutus Fern. & Wiey

FONRBS

Capsella (Crucilerac)
C. bursa-pastoris (I1..) Medic.
Cardamine {(Cruciteras)
C. pensglvenica Muhl,
Carduns (Compositac)
*C.onutans 1,
Cassia {Leguminosac)
(. fascienlate Michx
Cerastinm {Carvophyllaceac)
C.osp.
L vtdgatum L.

Chacrophytlum (Umbclliferae)
O, procumbens (1..) Crantz

Chamaesyee (Eupborbiaceae)
C. macwlata (1..) Small.

Chenopodium (Chenopodiaceue)
C. album 1.,

Cichorium (Compositac)
C.iniybus 1.
Cirsitm (Compositae)
C. oulgare (Savi) Tenore
Claytonia (Portulacaceae)
C. virginica L.
Commpelina (Commelinaceae)
. communis L.
Croton (Fuphorbiaceae)
C. capitatus Michx.
Desmanthus (Leguminosae)
D itlinoensis (Michx.) MacM.

Desmodium (Leguminosae)
D. dillenii Darl.

Ftlisia (Hydrophyllaceae)
E. nyctelea L.

Erechiites {Compositae)
E. hieracifolia (L.} Ralf,



FORBS (Cont’d)

Erigeron (Compositac) f.espedeza (Leguininosae)
E. annuus (1.} Pers. L. virginica (1..) Britt,

E. canadensis L.

Liatris {Compositac!
F. philadelphicus L. . pe )

L. aspera Michx.

Erythronium (Liliaccae) Lippia (Verbenaccae)
E. albidum Nutt. L. lunceolata Michx.

Eupatorium (Compositac) Lofus {(Leguminosae)
E. altissimum L. L. o cormdcndatus 1.

E. rugosum Houtt.

b veratintm Michs Medicago (Legnminosae)

M. sativa L.

I‘m‘gar‘m _{P‘_mac%p)f ‘ Melilotus (Leguminosae)
I. virginianag Duchesne M. alba Desr.

Galium (Rubiaceac) M. officinaliy (1..) Lam.

. aparine L. Monarda {(Labiatae)

(2. circavzans Michx. M. bradburiana Beck.

CGergninm (Geraniaceae) Myosotis (Boraginaceae)

G. varolinianum L. Lo b
o M. virginica (1..) BSP.
Geum (Rosaceae)

: Myosurus (Ranunculaceac)
G. canadense Jacq.

M. minimus L.,

Helianthus (Compositae) Ornithogalum (Liliaceae)

H. annuus 1, *O, umbellatum L.
i, grosseserratus Martens

H. strtomosus 1. Osmorhiza (Umbelliferae)

_ _ . ) O. longistylis var, villicaulis Fern.

Higracium {(Compuositae)
*H. gronovii L. Oxalis {Oxalidaceae)

. _ 0. dillenii Jacq.

Holostewm (Caryophyllaceae) O. violacea L.
H. umbellatum 1.

) . Parietarig (Unticaceac)
Hypericum (Hypericaceae) P. pensylvanica Muhl.
H. punctatum Lam.

Pastinaca (Umbclliferac)

Ipomoea (Convolvulaceae) P. sativa I
1. hederacea (1..) Jacq. _
Penstemnon (Scrophulariaccac)

Lactuca (Compositae) P. digitalis Nutl.

L. Cﬂrit'ld(.’ﬂst-.ﬁ‘ L. P. pallidus Small
L. serriola L.

_ ] Phytolacca (Phytolaccaceac)
Lamium (Labiatae) P. americana 1
*L. amplexicaule 1.,

Plantago (Plantaginaceac)

Lemna {Lemnaceac) P. arisiata Michx.
L. minor L. P. lanceolata L.

Lepidium (Crucifcrac) P. rugelii Dene,
L. campestre (1..) R. Br. P. virginica L.

*L. densiflorum Schrad.

et Podophyllum (Berberidaceae)
L. virginicum L.

P. peltatum L.



Polygala (Polygalaceac)
P. sqnguinea L.
Polygonatum (Liliaccae]
P, commuiatum {Schult.)
A. Dietr.

Polygonum (Polygonaceae)

P. convelvulus L.

P. lapathifolium 1.

P. pensylvanicum var.

laevigatum Fern.

P. punciatum Ell.

P. virginignum L.
Putentilla {Rosaceae)

P. simplex Michx,
Pycnanthemum (Labiatae)

P. tenuifolium Schrad.

Ranunculus {(Rununculaceae)
R. aborticus L.

Rorippe {Cruciferac)
*R. islandica var, fernaldiana
Butt. & Abbe.

Rumex (Polygonaceac)
R. ucetosella L.
R. crispus L.

Sanicula {(Umbelliferae)

S. canadensis 1..
Sibara {Cruciferae)

S. wirginica (L..) Bollins
Side (Malvaceae)

8. spinosa 1.
Silene {Carvophyllaceace)

S. antirrhina L.
Smilacina (Liliaceae)

S. rucemosa (L.} Dest.
Solanum (Solanaccae)

§8. carolinense L.
Solidago {Compositae)

S. canudensis L.

§. gigantea Ait.

Asplenium (Polypodiaceae)
A. platyneuron {1..) Oakes

FORBS {Cont’'d)

S. nemoralis Ait.
8. mdssouriensis Nult.

8. speciose Nutt.
Specularia {Campanulaccae)
S. perfoliata (1..) A, DC.

Staphylea (Staphyleaceac)
S. trifolia 1.
Taraxacum {(Compositae)
T. officinale Weber
Thlaspi (Cruciferae)
T. arvense L.
Tradescantia (Commelinaceae)
T. ohiensis Raf.
Tragopogon {Compositae)
*T. dubius Scop.
Trifolium {Leguminosac)
T, hybridum L.
1. pratense L.
T. repens L.
Trillium (Liliaceac)
T. recurvatum Beck
Typha (1Typhaceae)
T. latifolia L.
Valerignella (Valerianaceae)
V. radiata (L.} Duir.

Verbascum (Scrophulariaceac)
V. thapsus L.

Vernonig {Compositae)

V. missurica Raf.
Veronica {(Scrophulariaceac)

V. arvensis L.,

V. peregring L.
Viola (Violaceac)

V. rafinesquii Greene

V. sororia Willd.
Xanthium (Compositae)

X, strumarium L.

FERNS
Botrychium {Ophioglossacecae)
B. virginianum (L.} Sw.

Ny
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