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Abstract 

Few early examples of forest restoration projects are 
extant in the formerly forested parts of eastern North 
America. In this paper I present the history and status 
of an early forest restoration project in a denuded 
gravel pit in Ontario, Canada. The site was part of a 
deciduous forest until1840, at which time fo rest clear
ing occurred. From 1874 to 1886 the site was exploited 
as a gravel pit. In 1887, under the direction of William 
Brown, it was planted with 14 species of coniferous 
and deciduous trees, of which 10 are still present. No 
soil preparation was carried out. The trees were 
pruned for 7 years, but in 1892 intensive maintenance 
ceased. In the 107 years since planting, the site has ac
quired some structural characteristics similar to the 
surrounding native deciduous forest, but it retains 
characteristics of an artificial community. Canopy 
cover has increased f rom 85% to over 95 (Yo since 1930 
and is primarily Juglans nigra and Acer platanoides. 
Survivorship and current growth rates of native and 
exotic taxa have been similar. Recruitment patterns 
suggest that J. nigra and A . platauoides will dominate 
the canopy over the next century. The site is a useful 
example of the progress and problems created by at
tempts at forest restoration today. 

Introduction 

Restora tion of the s tructure and function of forest 
ecosystems on degraded land has been a ttempted 

for a considerable p eriod o f time, and it grea tly pre
ceded the earlies t attempts to understand fores t succes
sion (Clem ents 1916). Fores t planta tions on cleared land 
in western Europe in the late seventeenth centw·y were 
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designed to res tore fo rest cover, whereas those of the 
nineteenth century were intended to red uce erosion, re
d uce nmoff, and ameliora te climate (Sa w1.ders 1882· 
Phipps 1883, 1886; Fernow 1907). None of the early at~ 
temp ts a t restora tion emphasized the importan ce of bi
o tic interac tions tha t are currently d iscussed in forest 
ecosys tem res tora tion (Bradshaw & Chad wick 1980; 
Bradshaw 1983; Ashby 1987; Brown & Lugo 1994). 

In N orth America in the la te nineteenth century, 
man~ observers noted rapid deforestation, yet by 1880 
few m ves tigahons had been made of suitable m e thods 
of land res toration. Burrill (1872 in Illinois), Landre th 
(1871 in ViTginia), and Sargent (1886 in Massachuse tts) 
placed enormous importance on the idea of careful re
habilita tion of denuded land (Rogers 1968), but the ef
fec tive advocacy of these ideas by Bernhard Fern ow 
and Gifford Pinchot did not occur tmtil 1900 (Pin chot 
1948; Pinkett 1970) . Unfortun a tely, the tim e period of 
1914- 1945 was one of relative quie cence in the field of 
fores t rehabilitation , largely because p ublic an d priva te 
resources w ere corrunitted to the w orld wars. 

Res tora tion ecology in its present fo rm, therefore, 
dates from the p eriod of high p rosperity in the 1950s 
and 1960s. Res toration ecology currently exploi ts mod
ern ecological theory and observation, but there are still 
few examples to cite of very early res tora tion, rehabili
ta tion, or reclam a ti on (Brown & Lugo 1994). Ashby et 
aL (1980) and Larson and Vimmerstedt (1983) summa
rize res tora tion begtm in the 1950s on abandoned mine 
wastes, but no earlier reports are included in Bradshaw 
(1983), Bradshaw and Chad wick (1980), or Jordan et al. 
(1987). 

William Brown and the Ontario School of Agriculture. The On
tario School of Agricultme and Exp erimen tal Farm 
opened in the spring of 1874. The land base for the 
school w1til1840 w as a lush maple-beech-bur oak fores t 
(Burrows 1877), w ith abw1dant butternut, walnut, and 
other native components of the fores t community now 
called tl1e Niagara section of the decid uous forest re
gion of Canada (Rowe 1972). The land was cleared in 
1840 and sold to the Province of Ontario in 1873. The 
school was later to become the Ontario Agricultural 
College and is now known as the University of Guelph 
(la titude 43°32', longitude 80°15' ). · 

William Brown, an a rboriculturalist from Scotland 
was hired as the firs t Professor of Agriculture in 1874: 
Brown had conducted refores ta tion in Scotland from 
1855 to 1869, and there is evidence tha t he was aware of 
the social costs of habitat deteriora tion and of the eco
nomic value of landscape res tora ti on (Brown 1880, 
1882, 1884, 1886). 

As early as 1877 Brown had prepared a swmn ary of 
the biophysical conditions of the college campus 
(Brown 1877) and had begtm to experiment with the 
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restoration of denuded land using monocultures of 
trees such as Larix decidua and Juglans nigra (Brown 
1880; Zavi tz 1909, 1961, 1965). When the N orth Ameri
can Forestry Congress was plarmed for Cincinnati for 
the summer 1882, Brown assis ted in the organization of 
the meetings (Rogers 1968). The intensity of concern 
over land clearing and the benefits seen in forest resto
ra tion were evident in p apers published by Brown and 
others in the narrow p eriod of time arow1d the Cincin
nati meetin g (Saunders 1882; Brown 1883, 1884; Phipps 
1883). Brown's paper on "Forestry and Rainfall in On
tario" (Brown 1883) presented a t the Cincinnati con
gress is cited by Rogers (1968) as having played a key 
role in focusing the attention of both Bernhard Fernow 
and the 17-year-old Gifford Pinchot on the problem of 
habita t loss and its environmental costs (Pinkett 1970). 
Brown noted that European experiments in forest res to
ration would probably not apply well in North America 
because of the difference in climatic extremes. H e also 
ind uded hypothetical landscape-scale maps in his pub
lications illustrating the benefits of fores t planta tions to 
the problems of soil erosion, precipitation runoff, and 
climatic fluctuations. 

Brown's Final Experiment. By 1885 it appears that many 
of the monospecific s tands planted by Brown had 
shown signs of sensitivity to environmental extremes. 
In response to this, in 1886 Brown m ganized a larger
scale m ultispecies planting of trees directly into a newly 
abandoned, 1-ha gravel pit situa ted in close proximity 
to the new college buildings. N o record exists of the 
reasons for selecting the 14 species tha t were included , 
but the inclusion of both na tive and nonnative taxa sug
gests tha t issues of local biodiversity were not com~ 

monly discussed a t the time. Forsythe (1887) rep orts 
that an W1dergraduate work crew conducted the plant
ing in the spring of 1887 in field number 3 (Fig. 1a), and 
the following details of the planting were recorded in 
the College Annual Report for tha t year: 

The young trees, from three to fi ve fee t high , were raised 
from seeds in the garden o r in the exp erimenta l g rotmds, 
and are composed of a varied assortment, bo th evergreen 
and deciduous. The plan tation is bounded pri ncipally by 
Norwa y and native spruces, larch and Austrian pines, en
closing wa lnut, butternut, English and American ash, birch, 
elm, linden, Norway and hard maple etc. [Sycamore was 
a lso planted, but this was not reported until 1892 (Forsythe 
1892)). The whole is planted in lines eight fee t apar t which 
w ill adm it of the ground being cultivated for several years 
until the trees are well established . 

At the densities cited , 2300 saplings were planted at 
the site. The grow1d was not drained or fertilized. The 
last reference to the site was presented by Forsythe 
(1892), who indicated that the planta tion had been sue-
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Figure 1. The present-da y surface topography in m ete rs (a) 
and dish·ibution of canopy-forming trees (b) present in 
Brown's Woods. The percentage of the present canop y domi
na ted by each species and the spec ies acronyms are Pi ab (f i
cea abies, Norway spruce), 7.9%; Pi ni. (Pinus nigra, Austrian 
Pine), 2.9%; La de (Larix decidua, European larch), 1.4%; Ju ci 
Uuglans cinerea, butternut), 3.4%; Ju ni. Uuglans nigra, black 
walnu t), 38.2%; Fr ex (Fraxinus excelsior, European ash), 0.4%; 
Fr am (Fraxin us americana, white ash), 1.0%; Ti. co (Tilia cordata, 
linden), 1.5%; Ac ne (Acer negundo, Manitoba map le), 1.5%; Ac 
pl (Acer platanoides, Norway maple), 40.3%; Ac sa (Acer saccha
rum, sugar maple), 0.7'Yo. The photogra ph in Figure 2 was 
taken at the loca tion indicated on Figure l a by a s tar within a 
black circle, the direction shown by the arrow. 
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cessful and that further site maintenance was not needed. 
Brown resigned his posi tion in 1888. Between 1892 and 
1994, the site was not actively managed by the univer
sity, but for a period of time from about 1920 to 1940 waste 
concrete and rocks were dmnped in the nor thwest cor
ner of the site (Cotter, personal conummication), and dead
fall was continuously rem.oved to supply fuelwood for 
campus buildings. No effort was m ade to census the 
su rvival of the different taxa, or to de termine the rate at 
which whole-system productivity changed over time. 

Methods 

To assess the present status of the forested gravel pit in 
the smnmer and fa ll of 1994 and the sprin g of 1995, a 
crew composed of s taff and m1dergraduate s tudents 
carried out measurements in the site. The dis tribution 
pa ttern of trees w as m apped using the 1978 aerial pho
tograph m odified by the 1993 image and the ground 
survey conducted in 1994. All vascular plants present in 
the si te were collected and identified using Gleason and 
Cronquist (1991). Vouch er specimens are in the Univer
sity of Guelph herbarimn (interna tional identification 
code: OAC). The localized dis tribution of each sp ecies 
as well as a visual estima te of its cover and abm1dance 
were recorded using the Braun-Blanquet scale (Ker
shaw & Looney 1985) . Regeneration of species was also 
recorded when observed. Topography was measured ill 
line h·ansects rwmil1g north-south and east-west through 
the site. Angle gauges were used on the lines to es tab
lish heights about an arbitrary reference p oint on the 
northeast corner of the site. 

Three approaches were used to determine the degree 
to whid1 the structure of Brown's Woods has changed 
over time. Firs t, the 1930, 1955, 1978, and 1993 aerial 
photographs were digitized usil1g a Delta-T optica l area 
meter to de termil1e the changing proportion of the can
opy dominated by coniferous versus deciduous trees. 
The total amount of open ground was also assessed . 
The resolution of the 1930 photograph precluded the 
discrimil1a tion of crown shapes for the four species of 
conifer tha t were originally planted . Sp ecies-specific 
canopy-cover values were obtained by calcula ting the 
total canopy areas of trees shown in Figure 1b using the 
Delta-T optical area meter. 

Second, for both planted and self-regenera til1g can
opy-formillg trees larger than 13 em diameter a t breas t 
height (dbh) and 6 min height, mean dbh and b:ee growth 
ra te were calculated usil1g the equation of Hiley (1967): 

Growth il1crement of tree = 400 
(% increase with resp ect to current tree size) Nd, 

where N = nmnber of rings in the most recent 2.5 em of 
stem and d = dbh (expressed il1 cm/ 2.54). N was deter
milled by obtainil1g wood samples through increment 
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boring a t breas t height. Between six and nil1e h·ees were 
analyzed per sp ecies. 

Third, a census of understory saplings and subcan
opy trees was carried out to determine the chan gil1g 
proportions of these two age classes on a species-spe
cific basis. Rand om coordinates were chosen to de ter
mille the position of sixteen 12.5 X 12.5 m plo ts. Withil1 
each of these plots, the total number of s tems of adult 
trees larger than 5.0 em dbh was counted and identified 
to species. Withill each 12.5 X 12.5 m plot, a single 6.25 
X 6.25 m subplot was ran domly positioned, and the 
nwn ber of Lmders tory saplings smaller than 5.0 em 
d.b.h. but grea ter than 137 em high was coun ted an d 
likewise identified to sp ecies (Nicholas & Zedaker 
1992) . The prop ortion of s tems for each species encoml
tered was then compared between ad ult and ju venile 
h·ees in order to detennil1e if the same proportions ap
plied to both age classes in each p lo t. If the p rop ortional 
value for adults was subh·acted from the equivalent 
va lue for saplil1gs, inva ding sp ecies would then show 
positive differences, sp ecies in s teady-sta te would sl ow 
differences near zero, and species in decline would 
show nega tive differences. A chi-squared tes t was per
formed (d.f. = 10) on the differences between the pro
portions of adults and seedlings. Followin g this calcula
tion, individual paired t tests were performed on the 
most abundant species tha t occurred il1 a t leas t three 
plots. Five of the ten taxa met this criterion . 

Results 

General Description. The top ography ilKludes a level plain 
in the northeast corner of the site and a small but sharply 
defined esker-like ridge along the southeast side (Fig. 
1a). Coniferous trees s till lil1e the northeast, southeast, 
and southwes t sides of the site, wh ereas deciduous 
trees are most abLmdant along the northwes t side and 
thm ugh the center (Fig . 1b). fuglans nigra still occurs in 
dis tinct rows, but this is no t true fo r the other decidu
ous species. Gravel extraction appears to have taken 
place along the edge of the ridge il1 Figure 1a. There is a 
series of mmmds along the n orthwest side of the site 
that is composed of broken blocks of cement and coarse, 
rocky debris that were dep osited in the 20-year period 
from 1920 to 1940. The total number of canopy trees 
laxger than 30 em dbh is over 220, and there axe few large 
canopy gaps present in the current s tand, except a t the 
southwestern corner of the site. The larges t individual 
trees in the forest are Juglans nigm and Acer plntanoides 
measuring be tween 60 and 78 em dbh and between 20 
and 30m in height. They form the greates t p roportion 
of the total canopy a t 38% and 40%, resp ectively. The 
surviving Picea glauca measure only 40- 50 em dbh, are 
15-25 m tall, and form less than 8% of the canopy. 
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Table 1. Percentage of total grow1d cover dominated by large 
patches of open ground, con iferous ca nopy, and d ec iduous 
ca11opy revea led in s uccess ive images of Brown's Woods. 

Category of Cover Year 1930 1955 1978 1993 

Open patches 14.0 7.4 5.0 4.9 
Coniferous 31.9 17.2 6.1 5.5 
Decid uous 53.1 75.4 88.9 89.6 
Tota l Tree Cover 85.0 92.6 95.0 95.1 

Regeneration Status. By 1930, 85% of the site supported 
at least a sparse ca nopy. This value has increased to 
over 90% since that time, and the canopy is now rela
tively continuous. Large expanses of open ground have 
decreased from 14°/.> to 5% (Table 1), and mos t of this 
open space is in the southwest corner of the site. In 
1930, 31% of the forest canopy was coniferous; this fig
ure has declined to only 5% tod ay. Figure 1 shows that 
r nigra and A. platanoides each represent about 40°/c, of 
the present canopy. 

Grow th ra tes of large canopy trees are similar among 
the six species examined (Table 2) . ]. nigra clea rl y shows 
the greatest current grow th rate, followed by Tilia cor
data and th en A. platanoides . Too few trees of A. sacclw
rum were present to allow it to be included in Table 2, 
but two trees with dbh values of 50.5 and 35 em were 
cored. All of the species show good grow th at present, 
but for all species the larger specimens showed a 
smaller growth increment. 

The overall chi-squared value of 380 was highly sig
nifica nt (d.f. = 10, p < 0.001), indicaru1g that there was a 
difference between the co mposition of adult and juve
nile trees in the subcanopy of Brown's Woods. This sig
nif icant difference was made up of a large number of 
cases i.n which differences between the adult and ju ve~ 
nile proportions were very large because juveniles were 
completely absent. Nonreplacing species in this cate
gory included Picea auies, Larix decidua, and Pinus nigra. 

Indiv idual comparisons of juvenile to ad ult trees in 
paired l" tes ts showed tha t A. platanoides represented a 
higher proportion (p < 0.05) of the total number of juve
niles in each plot than adults (Tab le 3). Similarly, for the 
midcanopy tree Cornus altemifolia the proportion of ju-

Table 2. Mean diameter at breast height and current growth 
rates for trees large r than 13 em dbh and 6 m high. 

Species I I Mca11 dbil (cnr ) Growth mlc ('Yn + 1 SO) 

juglans nigm 9 45.4 4.06 + 0.60 
Acer platanoides 6 46.5 1.99 + 0.22 
Pinus 11igra 6 42.4 0.70 + 0.09 
Picea a!Jies 9 36.4 0.48 + 0.08 
Larix decidua 6 40.5 1.02 + 0.25 
Tilia corda ta 9 38.5 2.72 + 0.67 
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Table 3. Species-specifi c differences be tween the proportions 
of large-d iameter1 und rstory trees and small-diamete r2 wl

dersto ry sa plings3 

Species Differc/lce Sigllificn/l ce 

Acer plalm lOides +0.38 + 0.10 * 
Acer negundo - 0.24 + 0.21 * 
Jugla11.s nigm - 0.22 + 0.20 * 
Fmxinus a111ericana - 0.10 + 0.07 * 
Tilia cordata - 0.42 + 0.40 * 
Comus alternifolia + 0.61 + 0.20 * 

1 > 5 em dbh; sa mpled in "12.5 X J 2.5 111 p lots. 
~ < 5 em dbh; sampled in 6.25 x 6.25 m p lots within the larger plots. 
' Paired I tests were performed lo determine statis tical significance a t I' < 0.05. 
Positi ve va lue of D indica te a higher proportion of ju vcnil 'S to adults. Nega
t'IVL' vn lucs of 0 indicate a lower proporlion of juveniles to adu lts. 

veniles was greater than for ad·u!ts. For f. nigra and 
Frax!nus americana, the proportion of juvenile plants 
was significantly less than that fow1d for adu lt plants, 
but the difference was sma ller than for A. platanoides 
and C. alternifo/in. ForT. cordata the proportion of s tems 
in the juvenile size class was smaller than among 
adults . All regeneration was res tricted to aJ·eas of the 
woods where conifers were absent and where decidu
ous Jitter was abundant (Fig. lb). 

Understory Trees and Shrubs. Rubus occidental is is abundant 
in the northern half and along the western edge of the 
site but is scarce in the southern half. The w1derstory is 
layered a t all of the lower elevations (Fig. 2) and along 
the western portion of the site, and it is composed of ju
venile A. platanoides, C. altemifolia and Prunus virginiana. 
These shrubs occur only in that part of Brown's Woods 
dominated by deciduous h·ees. ln the upland portions 
of the site where Pinus nigra, A. platanoides, and Larix de
cidua occm, the substrate is covered with needle litter, 
and herbaceous or woody unders tory vegetation is ex
tremely sparse. Despite the small size of the site, there is 
a considerable amow1t of habitat heterogeneity. 

Understory Herbaceous Plants. Six species of native herba
ceous perennials, including Polygonatwu biflomm, A ri
saenw triphyllum, A llium tricoccu111, Sanguinaria canaden
sis, Actaea mbra, and Eryt-hronium nrnericanurn, have 
invaded the understory near the center of the site, al
though most of the vege tated ground in the southern 
half is dominated by ruderal species (Table 4). Symplly
tum officinale grows in large patches in the understory 
on the more open south side of the stand, whereas 
weedy grasses and forbs are abundant along those 
parts adjacent to roadways. 

Discussion 

Planted native ta xa such as Betula pnpyrifem, Platanus oc
cidental is, Ulmus americana, and Picen glauca tha t were 
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Figure 2. Present-da y appea rance of Brown's Woods. This 
large, iso la ted Acer sncclumnn in the foreground shoviS no evi
dence of the row in which it was planted, but le ft of it a re fo ur 
smaller juglans nigra tha t retain clea r ev id ence of the original 
p lantation. Also in the fo reground is a layered Pmnus virgini
nnn and den se herbaceous vegeta ti on. 

initially abLmdant are now absent. Acer negundo and 
Comus altcrnifolia, which were not originally planted, 
are n ow present and are active ly regenera ting, but only 
in areas below the gravel ridge where deciduous litter 
cover is thick. None of the surviving adult Larix decidua , 
Picea abies, or Pinus nigra h ave regenera ted , even though 
the adults are producing viable seed. Thus, a£ter 107 
years of woody p lant development, 10 of 14 canopy
forming sp ecies initially planted in Brown's Woods are 
s till present, an d an add itional na tive species has immi
gra ted. Between the two canopy dominants U. nigra , a 
native, and A. platanoides, an exo tic) there appears to be 
no clear advantage. 

The patterns of community structure are different 
from the native fores t in southern On tario, but certain 
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components are becomin g naturalized: the well-devel
oped deciduous canopy imposes deep sh ade on the 
wide array of herbaceous plants. In the cenh·al part of 
the site subcanopy shrubs such as C. altemifolia and Pru-
11US virginiana impose an addition al layer of shade that 
appears to favor the development of the n ative as op
posed to the alien flora . The overall appearance (Fig. 2) 
and growth rate of the forest are simila1· to those of 
mesic temperate fores t (Hills 1959; Horn 1971; Rowe 
1972). The largest structural differences from native for
es t include the absence of intact logs on the forest floor, 
the lack of can op y gaps, and the absence of typical un
derstory species such as Ostrya virginiana an d h erba
ceous s trattm1 wildflowers such as Trilliu111 gmndiflo
nun, Asarum can.adense, and Podophylum peltatmn. All of 
tbese species occur in surrow1di.ng natural forest s tands 
on university property less than 500 m from Brown's 
Woods a t a site known locally as the Dairy Bush. 

Although a substantial lea£ rain occu rs am1ually in 
Brown's Woods, an organic laye r similar to the sur
rounding deciduous fores ts in southern Ontario (Hills 
1959) has not yet developed on the gravel substra te. Lit
ter dep th is no greater than 10 em, and in many places 
the gravel subs tra te is s till evident. Regeneration of for
es t trees appears to be restricted to sites w ith d eciduous 
litter. All tlu·ee coniferous species show abtmdant cone 
production, but this is followed by complete seed and / 
or seedling mortality. Seed-eating rodents and birds are 
conu110n in the stand, and seed predation may therefore 
be responsible for the regeneration failure of many of 
the woody taxa in Brown's Woods. 

The Relevance of Brown's Woods to Restoration Ecology. For 
its time, the restora tion of this completely denuded site 
was exceptionally mode1n. Brown made tl1e decision to 
recruit a large and diverse community of fores t trees 
without resorting to expensive soil rem ediation and 
drainage practices that were common dming the late 
nineteenth century. The plan included the intentiona l 
pl anting of coni fe rs around the m argin s of the site in or
der to provide a more permanent windbreak than would 
be provided by dec idu ous trees. Finally, h e included 
large, can opy-forming pecies commonly fow1d through
out southern Ontario at the time. Unlike monoculture 
pulpwood or saw log plantations in southern Ontario i.n 
the la te 1800s and early 1900s (Zavitz 1965), this planta
tion appears not to have been intended for h arvest. 
Rather, eviden ce suggests that it was to be an example 
of how rapidly and efficiently complex forest cover 
could be returned to denuded land. To Brown's credit, 
in the winter of 1993 the City of Guelph mistak.i.J1gly 
listed this site as an importan t naturnl forest fragment 
w ithin the city's municipal b oLmdary. 

Followin g Brown's departure, the College of Agricul
ture m.ade the important management decision not to 
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Table 4. Lis t of plant taxa present in Brown's Woods as canopy trees, s ubca11opy shrubs, and herbaceous 
ground cover.* 

Canopy Trees 
Acer saccharum (sugar maple) 
Acer platanoides (Norway map le) 
Acer negundo (Manitoba maple) 
Fraxinus americana (wh ite ash) 
Fraxinus excelsior (European ash) 
Juglans nigra (black walnut) 
]uglans cinerea (butternut) 
Larix decidua (European larch) 
Picea abies (Norway spruce) 
Pinus nigra (Austrian pine) 
Tilia cordata (linden) 

Woody Understory 
Comus alternifolia (dogwood) 
Prunus pennsylvanica (pin cherry) 
Tlluja occidentalis (arborvitae) 

Herbaceous Stratum 
Actaea rubra (red baneberry) 
Agrostis gigantea (bentgrass) 
Allium tricoccum (wild leek) 
Amarantl1us retrof!exus (green amaranth) 
Aster lanceolatus (eastern as ter) 
Aster vimineus (small w hte as ter) 
A risaema tripllyllum Oack-in-the-pulpit) 
Campan ula rapunculoides (bell flower) 
Chelidonium majus (ce landine) 
Chenopodium album (lamb's quarters 
Circaea quadrisculata (njghtshade) 
Daucus carota (wil d carrot) 
Euphorbia peplus (petty spw-ge) 
Epipactis helleborine (heUeborine) 
Erythronium amcricanum (trout lilly) 
Geum aleppicum (ye ll ow avens) 
Glechoma hederacea (grow1d ivy) 
Geranium robertianum (herb robert) 
Hesperis matronalis (dame's rocket) 
Leonurus ca rdiaca (motherwort) 
Linaria vulgaris (butter & eggs) 
Nepeta cataria (catnip) 
Oenothera biennis (evening primrose) 
Poa cmnpressa (Canada blue g rass) 
Polygonatum bif!orum (Solomon's seal) 
Rubus occidental is (black raspberry) 
Sanguinaria canadensis (bloodroot) 
Scilla sibirica (Engush bluebell ) 
Setaria glauca (yellow foxtai l) 
Solidago altissima (common goldenrod) 
Sympl! ytum officinale (common comfrey) 
Taraxacum officinale (dandelion) 
Verbascu m thapsis (mullein) 

Status 

PIN 
PIE 
CIN 
PI N 
PIE 
PIN 
PI N 
P I E 
PIE 
PIE 
PIE 

CIN 
CIN 
CIN 

CIN 
CIN 
CIN 
CIE 
CIN 
CIN 
CIN 
CIE 
C I E 
C I E 
CIE 
CIE 
C IE 
CIN 
CIN 
CIN 
CIE 
CIE 
CIN 
CIE 
CIE 
CIE 
CIN 
CIE 
C I N 
CIN 
CIN 
C/E 
CIE 
CIN 
CIE 
CIE 
CIE 

Ab11ndnnce 

R 
A 
0 
F 
F 
A 
0 
F 
A 
F 
F 

A 
A 
R 

R 
F 
R 
F 
F 
0 
F 
F 
F 
A 
F 
F 
F 
F 
F 
A 
F 
F 
F 
0 
A 
F 
0 
A 
R 
A 
F 
F 
F 
0 
A 
0 
0 

Rege11erntion 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

•Table gives sta tus as planted (P) versus colonized (C) and nati ve (N) versus exoti c (E). Notes on the abundance of each taxon are based 
on distri bution and cover estimates made subjectively as defined in the tex t: rare (R), occasional (0), freque nt (F), or abundant (A). Re
generati on (+I - ) is based upon observations of seed set for annuals and mllltiple cohorts of individuals for biennials and perennials. 
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intervene in the future development of the forest; this 
decision has added to its present scientific value. De
spite the extremely small size of Brown's Woods and 
the imperfect documentation of its origin, there now ex
ists a complex, mul tispecies commwcity that has begw1 
to take on the structure, appearance, and certain func
tional aspects of the deciduous forests of southern On
tario. Careful study can now be made of both the fate of 
taxa present now and those invading in the future. 

There is no doubt that gravel-pit restoration carried 
out today would be designed very differently from 
Brown's work a century ago. For example, res toration 
carried out today would not include alien taxa, and 
planting would not be carried out in rows. Present-day 
literature on the importance of autogenic commw1ity 
assembly processes (Bradshaw & Chadwick 1980) also 
makes it easier to predict the success of restoration ac
tivities on denuded si tes by exploiting certain of the 
natural processes involved in such vegeta tion develop
ment. 

Brown's Woods represents an example, however, of 
an ecosystem that was planned and built based on the 
best information and principles available at the time of 
the restoration. Brown's Woods now allows investiga
tors to determine the degree to which the artificiality of 
a restored sys tem is shed after 107 years of "hands-off" 
management. If left alone for another 107 years, the 
stand will allow us to study the degree to which ho
meostatic controls can return the si te to something that 
reflects the lush deciduous forests that once occurred in 
this part of eastern North America. 
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