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2004.—This historical and extant vascular flora of greater New York City is a literature review supplemented
with field work and examination of herbarium specimens held in New York State. For the historical and modern
periods combined, 2177 species in 779 genera and 161 families were found in New York City. The City retains
57.4% of its native plant species diversity with 779 extant native species compared to 1357 ever recorded.
Extirpations have disproportionately affected native vs. non-native species. Staten Island (Richmond County)
has the greatest diversity of the five boroughs with 154 families and 1633 species known from both the historical
and modern time periods combined, as well as the greatest number of extant species (921), and the greatest
number of native extant species (621). However it has lost approximately 35% of its native flora in the last 70
years. Brooklyn (Kings County) has the lowest diversity of any borough with 695 native and alien species
known from both the historical and modern periods combined. Manhattan (New York County) and Brooklyn
have lost more than 75% of their native species. Queens County has lost the greatest number of native species
(585). In New York City since the mid-19™ century, 46.4% of all native herbaceous species have been extirpated,
while 22.9% of native woody plants have been lost. In the last 70 years, extirpations have continued even in
natural areas protected in parks. Strategies are recommended for preserving New York City’s significant native
plant species diversity.
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Urban areas present opportunities to study
changes in plant species diversity. There can be
a history of species collected at particular sites
documented with herbarium specimens, pub-
lished papers, field trip accounts, personal note-
books, and lists that may extend back to the ear-
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ly 19" century. In New York City, remaining
natural areas are easily accessible and can be
surveyed frequently, facilitating comparison be-
tween time periods. From a broader perspective,
the study of urban environments is important be-
cause most people in North and South America,
Europe, and Australia now live in cities. The
urban environment is overlooked by many ecol-
ogists, yet encountered by most people on a dai-
ly basis (McDonnell and Pickett 1990). By 2025
it is expected that almost two thirds of the
world’s people will live in urban areas (World
Resources Institute 1996). Throughout the
world, many conservation areas and nature re-
serves are becoming isolated habitat fragments
as land around them is developed. Understand-
ing the effects of rapid development and urban-
ization upon plant species diversity will help bi-
ologists decide which kinds of species and hab-
itats to watch carefully in the coming years, as
development and urban sprawl affects an in-
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Figure 1. Map of New York City with natural ar-
eas indicated in gray.

creasing number of natural areas throughout the
world (Thompson 1994).

New York City (40°(47' N, 73°(58" W), islo-
cated between the Atlantic coast, Long Island
Sound and Hudson River estuary in the southern
most part of New York State (Figure 1), and
encompasses diverse geologic and geographic
areas. As a result, numerous ecosystem types
and high numbers of native plant species occur
in an area that is relatively small compared to
the rest of New York State. Overal, 60.3% of
the native plant species ever recorded in the state
have been collected in New York City.

The forma study of the flora of New York
City began with John Torrey and his catalogue
of plants found in the vicinity of New York (Tor-
rey 1819). Beginning in the 1880s with the cre-
ation of the New York (Bronx) Botanica Gar-
den, a significant effort was made under the ae-
gis of the Torrey Botanical Club to collect plant
species from the metropolitan area (Rusby
1906a, 1906b). Early botanists and naturalists
who collected plant specimensin New York City
and environs included Nathaniel Lord Britton on
Staten Island (1875-1930, see Britton 1877,
1880; New York Botanical Garden 2003); Wil-
liam T. Davis on Staten Island (1870-1935, see
Davis 1892a, 1892b, 1895, 1902, 1917, 1918);
E.P Bicknell in the Bronx (1875-1901, see
Bicknell 1898, Griscom 1926); Harry Ahles in
the Bronx (1946-1950, see Ahles 1947, 1948,
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1951; Tippo 1982); and Sam Yeaton in Queens
(19251988, see Yeaton 1988).

Historically many plant species throughout
New York City, were found or collected from
locales that were not parkland at the time; these
areas have since been developed (see Griscom
1926, Sefferien 1932, Kieran 1959). In the
Bronx and Manhattan, most of the parks with
the largest natural areas were established in the
19" century, while in Brooklyn, Queens and
Staten Island, most parks were established in the
20" century (Table 1). Significant portions of
many natural areas of parks in the boroughs out-
side of Manhattan were converted into landfills
from the 1930's through the 1970’s (Caro 1974,
Pons 1987). Development, although on a smaller
scale, continues to the present. Today, the City
of New York Department of Parks and Recrea-
tion owns and maintains approximately 11,332.0
hectares of parkland, yet only those parks listed
in Table 1 have significant tracts of natural areas.
The Federa Government owns approximately
3,645.0 hectares in Brooklyn, Queens and Staten
Island as part of the Gateway National Recrea-
tion Area. Other agencies own smaller parcels
of parkland: the New York State Department of
Environmental Conservation owns 177.4 hect-
ares throughout the city and New York State
Parks owns 41.0 hectares of natural area on Stat-
en Island. Overadl, 17% (14,175.0 hectares) of
New York City (83,365.2 hectares) is designated
as parkland. However, only about 25% of this
parkland (3543.8 hectares) can be considered
“natural area,’”’ specifically set aside to protect
and maintain the flora and fauna found therein.

Materials and Methods. Data used in this
research about historical (pre-1980) and/or ex-
tant (post 1980) occurrence of a particular spe-
cies (DeCandido 2001) were compiled primarily
from published papers (e.g., Denslow 1924,
Graves 1930, Sefferien 1932, Brooks 1960,
Kaltman 1971, Greller 1977, Stalter 1981, Pro-
fous and Loeb 1984, Greller 1985, Loeb 1986,
Rudnicky and McDonnell 1989, Clemants 1990,
New York Flora Association 1990, Greller 1991,
Yost et a. 1991, Greller et al. 1992, Loeb 1993,
Robinson et al. 1994, Clemants 1999). These
were supplemented by reports to agencies (Cra-
mer et al. 1984, Natural Resources Group 1988a,
b, ¢, 1990; Venezia and Cook 1991, Andropogon
Associates 1994, Anderson 1998, Young and
Weldy 2003). We examined museum collections,
primarily at NYBG. We also did extensive field
work in most natural areas throughout New York



Table 1. New York City parks (>40.0 ha) with significant tracts of natural areas, the year the park was established and literature source(s) for extant plant species

occurrence.
Borough Park Year Status Hectares Literature Source
Bronx (2763.7)*  Bronx River Park 1888 NY C Dept. of Parks 292.0 Rudnicky and McDonnell (1989)
Ferry Point Park 1937 NY C Dept. of Parks 167.3
Pelham Bay Park 1888 NY C Dept. of Parks 11194 DeCandido (2001)
Van Cortlandt Park 1888 NY C Dept. of Parks 464.1 Natural Resources Group (1990)
N.Y. (1065.2)* Central Park 1863 NY C Dept. of Parks 3414 Cramer et al. (1984), Loeb (1993)
Inwood Hill Park 1916 NY C Dept. of Parks 79.4 Loeb (1986)
Riverside Park 1872 NY C Dept. of Parks 131.2
Kings (2263.5)* Gateway National Rec. Area 1954 National Park Service 474.3 Venezia and Cook (1991)
Marine Park 1917 NY C Dept. of Parks 323.2 Natural Resources Group (1988c)
Prospect Park 1866 NY C Dept. of Parks 213.0 Andropogon Associates (1994)
Queens Alley Pond Park 1935 NY C Dept. of Parks 264.6 Stalter (1981), Natural Resources Group (1988a)
(4759.2)* Baisley Pond Park 1931 NY C Dept. of Parks 44.6
Cunningham Park 1927 NY C Dept. of Parks 145.0 Greller (1977, 1985), Greller et al. (1991)
Forest Park 1898 NY C Dept. of Parks 2179
Gateway National Rec. Area 1954 National Park Service 1858.1 Venezia and Cook (1991)
Idlewild Park 1956 NY C Dept. of Parks 91.1
Kissena Park 1927 NY C Dept. of Parks 95.1 Natural Resources Group (1988b)
Rockaway Beach 1938 NY C Dept. of Parks 102.5
S.| (3323.4)* Arden Heights Woods 1993 NY C Dept. of Parks 74.1
Blue Heron Park 1982 NY C Dept. of Parks 89.9 Bridges (1991)
Bloomingdale Park 1968 NY C Dept. of Parks 55.9
Clay Pit Pond 1974 New York State 101.3
Clove Lakes Park 1921 NY C Dept. of Parks 80.2
Conference House 1926 NY C Dept. of Parks 107.0 Greller et al. (1992), Anderson (Unpublished)
Gateway National Rec. Area 1954 National Park Service 492.9 Venezia and Cook (1991)
Great Kills Park 1964 NY C Dept. of Parks 124.1
Greenbelt 1924 NY C Dept. of Parks 1012.5 Robinson et al. (1994)
Lemon Creek 1964 NY C Dept. of Parks 425
Mt. Loretto 2000 NY C Dept. Env. Cons. 177.4
Mariner's Marsh 1997 NY C Dept. of Parks 43.4
Saw Mill Creek Park 1994 NY C Dept. of Parks 452
Silver Lake 1971 NY C Dept. of Parks 84.8
Staten Island Industrial Park 1997 NY C Dept. of Parks 91.5
Wolfe's Pond Park 1929 NY C Dept. of Parks 138.1

* The number of hectares of parkland (exclusive of playgrounds) in the borough.
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City from 1985 to the present. In the case of a
few extant herbaceous species (less than 50),
verbal reports were accepted from reliable field
workers (e.g., members of the Natural Resources
Group of the New York City Department of
Parks).

Clemants (1990) and the New York Flora As-
sociation (NYFA 1990) were the key references
for the historical occurrence of plant species in
New York City. NYFA (1990) provides pre-
1980 and post 1980 occurrence for each plant
species in New York State by county, if a spec-
imen is held at the New York State Museum for
either/both of these time frames. After reviewing
Clemants (1990), NYFA (1990) and examining
herbarium specimens, we developed a compre-
hensive plant list of extirpated and extant, native
and non-native plant species in New York City.
We then compared this list to published florasin
each borough (see below), and our own research
in New York City to compile the final list used
in this research.

For extant plant species in each New York
City borough, we consulted Clemants (1990)
and for woody species, Clemants (1999). We
also checked published floras for parks through-
out the city (see Table 1). For the Gateway Na-
tional Park areas in Queens, Brooklyn and Stat-
en Island the key source was Venezia and Cook
(1991). For Staten Island, Robinson et al. (1994)
and the database used in that paper (Robinson
1999), were the primary sources of information.
For extant plant species occurrence in Queens,
we consulted Greller (1977) since he made up-
dates and corrections to the list (Greller, 1985,
Greller et a., 1991). For the Bronx, Profous and
Loeb (1986), the Natural Resources Group
(1990), Yost et al. (1991), and DeCandido
(2001) were the primary sources for extant plant
species occurrence. We also relied upon our own
field work from 1985 to 2003 in natural areas,
abandoned lots, etc. in each borough to deter-
mine the current status of plants throughout New
York City.

Table 1 lists all parksin New York City great-
er than 40.0 hectares in size that also contain a
significant amount of natural area, and the year
in which the park was established. Also provid-
ed is the source(s) where the most comprehen-
sive data on extant plant species occurrence for
the park can be found. For the purposes of this
study, a natural area is defined as one that is
composed mostly of unmanaged vegetation.
Typically, such lands have never been devel-
oped, athough significant disturbances may
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have occurred in the past. The vegetation con-
sists of native species typical of the region, often
with a large number of non-native species as
well. In certain highly disturbed areas, such as
abandoned landfills and filled coastal marshes, a
natural area may be dominated by non-native
species.

There are many natural areas in New York
City for which no comprehensive published flora
is available (Table 1). These natural areas in-
clude parks as well as land owned by the private
sector or agencies other than the City of New
York Department of Parks and Recreation. Ob-
taining information for extant occurrence of
many herbaceous species was difficult for these
natural areas that are primarily concentrated in
Brooklyn, Queens and Manhattan. Similarly for
plant species that we (and the other sources that
were consulted) consider to be extirpated, there
exists a degree of uncertainty (see Palmer 1995).
A few species that we consider extirpated may
be re-discovered, especially on Staten Island
where extensive research is now being conduct-
ed. However, we believe that the pattern of plant
extirpations in New York City we outline in this
paper will not change significantly.

For data analysis in this paper, if more than
one subspecies or variety of a particular species
has been extirpated in New York City, but an-
other variety or subspecies still exists, then that
species is considered to be extant. We used chi-
sguare tests with one degree of freedom to com-
pare the proportion extirpated of native herba-
ceous versus native woody species compared to
the proportion (herbaceous vs. woody) still re-
maining in New York City. We also compare the
proportion extirpated of native vs. non-native
species ever known from New York City.

All nomenclature follows Mitchell and Tucker
(1997) with minor revisions found in Mitchell
(2000) including designation as a native, non-
native (alien) or introduced species. Alien spe-
cies are defined here as not native to the north-
eastern United States, not planted (uncultivated)
and reproducing to a significant degree. Intro-
duced species have escaped from cultivation and
are not reproducing to any significant degree in
New York City. Designation of a species to
woody or herbaceous status follows Gleason and
Cronquist (1991). Most of the species from the
historical period were collected beginning in the
1870s, though some were collected prior to this
time. The complete list of species can be found
in DeCandido (2001).
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Table 2. Plant species diversity of New York City by borough.

Number of species

Native Species Unique
to the Borough

Borough Families Native Alien Escaped Total Spp. Total Extirpated
KINGS 109 451 244 48 743 14 11 (78.6%)
NY 127 440 286 69 795 13 13 (100%)
QU 137 940 390 86 1416 57 13 (23%)
BX 146 988 417 106 1511 73 18 (25%)
S 154 1109 438 86 1633 136 37 (27%)
NYC 161 1357 610 210 2177 X X

Results. In New York City, the historical and
extant floraincludes a total of 161 plant families
with 779 genera and 2177 native and alien spe-
cies, collected from the mid-19" century to 2000
(DeCandido 2001). The City retains 57.4% of
its native plant species diversity with 779 extant
native species compared to 1357 ever recorded
or collected (Tables 2 and 3). New York City
has also lost 409 (of 820) alien species in this
same time period. However, native plant species
have been significantly more likely to become
extirpated than non-native species (x> = 10.9, P
< 0.05). Of the 1357 native species known from
New York City, 1139 are herbaceous and 218
are woody. New York City has lost 46.4% of its
native herbaceous species and 22.9% of its na-
tive woody species. Differences between the rate
of extirpation between native herbaceous (528
extirpated) and native woody species (50 extir-
pated) are significant (x> = 41.0, P < 0.05).

Seven plant families in New York City with
the greatest number of species contain 41.2% of
the total known flora of New York City (Table
4). The largest of these families are Asteraceae
(226 species, 136 native), Poaceae (199 species,
123 native) and Cyperaceae (184 species, 177
native). Most of the extant diversity of these
seven families is due to high numbers of native
species, except in Brassicaceae in which 68.0%
of the extant species are non-native. Overall 24
(14.9%) of the 161 families ever found in New

York City contain only non-native species
(DeCandido 2001).

There are 9 families containing only native
species that have been extirpated from New
York City: Azollaceae, Eriocaulaceae, |soeta
ceae, Juncaginaceae, Limnanthaceae, Najada-
ceae, Ruppiaceae, Selaginellaceae and Zanni-
chelliaceae (DeCandido 2001). These families
are all composed of herbaceous species, and all
except for species of Limnanthaceae and Sela-
ginellaceae, are aquatic or amphibious species
(Gleason and Cronquist 1991, DeCandido
2001).

Native species in nine plant families have
been particularly prone to extirpation with an
extirpation rate of 50% or more (Table 5). Of
these families, all except for one (Ericaceae) are
composed exclusively of herbaceous species.
Even within Ericaceae, most of the extirpations
have been of herbaceous species (7 of 12;
DeCandido 2001). Of the 481 herbaceous spe-
cies in these nine families, 274 species (57.0%)
have been extirpated. Of 30 known native spe-
cies of Orchidaceae that once existed in New
York City, 24 (80%) have been extirpated.

By comparison, 15 plant families containing
only woody species, such as the Betulaceae,
Cornaceae, Fagaceae, Juglandaceae, Salicaceae
and Ulmaceae, have lost 10 of 89 species
(11.2%). Only one woody family (Aquifoli-
aceae) has lost at least 50% of its species (three

Table 3. The number of extant and extirpated plant species (excluding planted/escaped species) in New York

City.
No. of Extant Species No. of Extirpated Species

Borough Native Alien Total Native Alien Total Total All
KINGS 107 125 232 344 119 463 695
NY 103 126 229 337 160 497 726
QU 355 259 614 585 131 716 1330
BX 464 316 780 524 101 625 1405
S 621 300 921 488 138 626 1547
NYC 779 411 1190 578 199 7 1967
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Table 4. Plant families with the most number of species in New York City, and the proportion of extirpated

species in each.

Number of Species

Alien Native

Family Total Alien Extirpated Native Extirpated
Asteraceae 226 90 27 (30%) 136 28 (20.6%)
Poaceae 199 76 25 (33%) 123 52 (43%)
Cyperaceae 184 7 5 (71%) 177 115 (65%)
Rosaceae 88 25 6 (24%) 53 19 (36%)
Fabaceae 86 44 14 (32%) 42 16 (38%)
Lamiaceae 63 28 18 (64%) 35 14 (40%)
Brassicaceae 50 34 7 (21%) 16 5 (31%)

of six species). Differences between the rate of
extirpation for species in the nine herbaceous
families (Table 5) versus species in these 15
woody plant families are significant (x*> = 62.8,
P < 0.05).

Staten Island, the least heavily developed bor-
ough, has the greatest number of families (154)
and largest number of extant species (921) of the
five boroughs, including the most native species
(621). However, Staten Island has also lost ap-
proximately 35% of its native species (334) in
the last 70 years (Robinson et al. 1994, Robin-
son 1999). Of the native plants that were extir-
pated, 94.6% (316) were herbaceous species. In
New York City, Queens has the most extirpated
native species (585). Brooklyn has the smallest
number of families (109), as well as the lowest
number of extant and historical plant species
(695). In Brooklyn and Manhattan the number
of extant alien speciesis greater than the number
of extant native species. Of the five boroughs,
only Staten Island has more native extant spe-
cies than native extirpated species (Table 3).

Discussion. This study shows both the great
diversity of the New York City flora, with 2177
extant and historical species recorded, as well as
the great loss of native plant species in the met-
ropolitan area (42.6%; 578 of 1357 native spe-
cies). New York City has 56.8% of the plant

species ever recorded in New York State (2177
of 3835 reported in NY'S), and 60.3% of the na-
tive species recorded in the state (1357 of 2250).
The vast majority of native and aien extant
plant species in New York City are herbaceous
plants. Of the remaining 1190 extant species in
New York City, 65.5% (779) are native. How-
ever, in each borough except Staten Island, more
native species have been extirpated than can still
be found (Table 3). Since 1850 in New York
City, native plant species have been significantly
more likely to be extirpated than non-native spe-
cies. Native plants that were extirpated were sig-
nificantly more likely to be herbaceous rather
than woody species. Of the 1357 native species
ever recorded in New York City, 134 (9.9%) are
currently considered rare, imperiled or critically
imperiled in New York State (Young and Weldy
2003).

Other studies in New York City and nearby
metropolitan areas have also shown that native
herbaceous species are much more likely to be
extirpated than native woody species (Robinson
et al. 1994, Drayton and Primack 1996, De-
Candido Mss). In New York City, most herba-
ceous species are found in meadows and other
open habitats (forest edges, along riparian areas,
canopy gaps, etc.). Meadows in New York City
parks have declined primarily due to develop-
ment to ball fields, golf courses, landfills, etc.

Table 5. Plant families with >10 speciesin New York City having the highest native plant species extirpation

rates.
Number of Species Number of Species
Total Ex. Total Ex.
Family Native Native Family Native Native
Cyperaceae 177 115 (65%) Ericaceae 28 12 (43%)
Poaceae 123 52 (43%) Violacaeae 26 15 (58%)
Orchidaceae 30 24 (80%) Juncaceae 26 13 (50%)
Aspleniaceae 30 17 (57%) Potamogetonaceae 12 10 (83%)

Scrophulariaceae 29 16 (55%)
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Meadows are also disappearing through the pro-
cess of natural succession to shrubland and
closed canopy forest. The ecology of herbaceous
species is also a contributing factor in their over-
al decline: they often occur in small, discrete
patches in specific habitats (Kruckeberg and Ra-
binowitz 1985) that are vulnerable to a variety
of other extirpation factors (e.g., see Greller et
al. 1990, DeCandido 2001). Analysis of the hab-
itat requirements of species from herbaceous
plant families with high rates of species extir-
pation in New York City (Table 5) indicates that
they were found primarily in meadows (Po-
aceae) and freshwater/riparian/mesic areas (Cy-
peraceae, Juncaceae, Potamogetonaceae). Spe-
cies from families such as Orchidaceae may
have been over-collected (see Denslow 1924).
Remnant areas of native plant species diver-
sity are in jeopardy even today. Ongoing threats
include highway expansion and infrastructure
construction (water treatment facilities, parking
lots, buildings, etc). Increased recreational use
of parks by people can have a negative impact
as well. In New York City, illegal fires, dump-
ing, walking dogs off-leash, dirt bikes and all-
terrain vehicles have an adverse impact on many
parks, particularly in riparian areas and on steep
slopes. Abiotic factors include summer drought,
the heat-island effect, and pollution such as high
soil levels of lead, nickel and copper, and in-
creasing soil acidity since the 1940s (Bornstein
1968, Volchok 1967, Sharpe 1978, White and
McDonnell 1988, Greller et a. 1990). Biotic
factors such as succession and competition with
aggressive alien plant species have played arole
in extirpations as well. Other biological factors
include the introduction of non-native earth-
worms and the high density of small mammals
such as squirrels and rats. Disturbance has al-
lowed non-native species to invade (and fre-
quently dominate) large expanses of parklands.
Development, natural succession and distur-
bance have caused a net loss of habitat for many
species, primarily native herbaceous ones.
During the coming years, the proportion of
non-native species in New York City parks may
be predicted to grow as more native species are
extirpated. Over the last century this is most ev-
ident in Brooklyn and Manhattan where the
combined average of native species extirpation
is69.6 %. Even Queens, where most parks were
established from the 1920’'s to the 1950's, has
lost 62.2% of its native species (Table 3). Staten
Island, the borough with the greatest extant na-
tive plant species diversity, is also the borough
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whose remaining natural areas are undergoing
the most rapid development (Robinson et al.
1994). Few of the remaining natural areas have
been protected in parkland, making herbaceous
species in such tracts vulnerable to extirpation
(see Drayton and Primack 1996). If trends for
the other four boroughs are any indication, then
on Staten Island the number of extirpated native
species will soon exceed extant native ones. This
would mean the loss of at least another 60—70
native species from the borough in the coming
years. Staten Island has the greatest number of
plant species found only in that borough (99), as
well as the most native extant species that have
special rarity designations by the New York Nat-
ural Heritage Program (97). The loss of remain-
ing natural areas not yet protected in parks on
Staten Island will be particularly unfortunate.
Even areas protected as parkland have suf-
fered significant losses of native plant species.
This is most evident in Pelham Bay Park in the
Bronx, the largest park managed by the City of
New York Department of Parks and Recreation.
From 1948 to 1998, 142 native species (24.4%
of the native species in the park) were extirpat-
ed, while 135 alien species invaded the park in
the same time period (DeCandido Mss.). Most
of these extirpations likely occurred because nat-
ural areasin the park were devel oped with sports
fields, a landfill, highway expansion and other
construction from approximately 1955-1970.
Clearly, the establishment of parks is neither
sufficient to insure the preservation of native
plant species diversity, nor the invasion of re-
maining habitats by non-native species. Rather,
strategies to protect native plant species and nat-
ural areas are required. These include direct in-
tervention through actively protecting and re-
storing natural areas; managing open areas in
parks so that they remain meadows; propagating
rare and uncommon native species;, and espe-
cially, educating the public about the importance
of preserving native plant species diversity.
One strategy to reintroduce and maintain the
local flora in the urban environment is to use
native plants as a key component of any resto-
ration or urban renewal project. New York City
has a number of landfills that are being restored,
as well as grass strips within parks and highway
shoulders that are mowed regularly. If the larg-
est of these could be planted with native her-
baceous species as has been done in the Chicago
area (see Blumberg 1998), it might be possible
to both increase meadow-type habitats and re-
establish native species in the wild. Such efforts
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will need to be coordinated between members of
the Department of Parks and Recreation and the
many landscape architects, gardeners and even
horticulturists employed by the City of New
York in the Housing Department and the De-
partment of Highways.

The rapid loss of native plant species diversity
throughout New York City is cause for alarm.
Although scientists tend to interpret plant spe-
cies diversity and species extirpations in terms
of biological processes, the future of native spe-
cies in New York City depends on seeing the
issue from a different perspective. The critical
factor in preserving plant species diversity will
be developing public support for natural areasin
parks. More effort needs to be directed at ex-
plaining why preserving native plant species di-
versity is important (Tilman, 2000). Increased
security presence such as trained enforcement/
educators (e.g., Urban Park Rangers) is needed
in park areas that receive high volume recrea-
tional use. Finaly, a simultaneous commitment
is needed from those in decision-making capac-
ities in government to value natural areas as
much as ball fields, buildings and other *‘ devel-
oped”’ areas in parks.
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