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EXECUTIVE SUMMARY

Current Status: Asplenium scolopendrium var. americanum is federally
listed as a threatened species. It is currently known from
21 locations in the United States (2 in Alabama, 1 in Tennessee, 6 in
Michigan, and 12 in New York). The species also occurs in Ontario,
Canada.

Habitat Requirements and Limitinci Factors: This rare fern is
typically found growing in close association with dolomitic
limestone. In the southern part of its range it is found only in
entrances to pit caves. The entrance areas to these caves provide
the humidity and moisture levels that are associated with the
populations found at more northern latitudes. It is threatened
throughout most of its range by trampling, logging, and development
within and near its habitat.

Recovery Ob.iective: To delist the species.

Recovery Criteria: American hart’s-tongue will be considered for
delisting when there are at least 15 self-sustaining populations in
the United States that are protected to such a degree that the
species no longer qualifies for protection under the Endangered
Species Act.

Actions Needed: (1) Protect known populations; (2) conduct needed
biological studies: (3) implement management, if needed: (4) protect
genetic material and reestablish populations, if necessary: and
(5) conduct enforcement and education programs and monitor recovery
progress.

Costs ($1.OOOs): (Does not include cost estimates for land
acquisition, implementation of needed management, or reestablishment
of extirpated populations.)

Year Need 1 Need 2 Need 3 Need 4 Need 5 Total

1994 30.0 70.0 5.0 13.2 5.0 123.2
1995 35.0 55.0 5.0 5.0 100.0
1996 20.0 55.0 5.0 5.0 85.0
1997 45.0 5.0 5.0 55.0
1998 5.0 5.0 10.0

TOTAL: 85.0 225.0 25.0 13.2 25.0 373.2

Date of Recovery: Recovery should be achieved in 1999. provided the
funds are available and needed recovery activities have been
accompl i shed.
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PART I

INTRODUCTION

BackQround and DescriDtion

On July 14, 1989, the U.S. Fish and Wildlife Service officially
listed American hart’s-tongue (Asplenium scolopendrium L. var.
americanum [Fernald] Kartesz and Gandhi [Synonym:Phyllitis
scolopendrium (L.) Newman var. americana Fernald]) as a threatened
species (U.S. Fish and Wildlife Service 1989).

American hart’s-tongue (Figure 1) has evergreen strap-shaped fronds
that are 5 to 17 inches long (12 to 42 centimeters [cm]). 0.75 to
1.75 inches wide (2 to 4.5 cm). and auriculate (lobed) at their base.
The green petiole is 1 to 5 inches long (3 to 12 cm) and has
cinnamon-colored scales. The son (groups of spore-producing
reproductive structures called sporangia) are linear in shape and
occur on the underside of the blade portion of the frond. The fronds
arise in a cluster from a short, creeping rhizome covered with
cinnamon-colored scales (Evans 1981. Lellinger 1985). A detailed
description of the species is provided by Lellinger (1985). Ferns
recognized as belonging to the species Asp lenium scolopendrium (then
referred to as Scolopendrium vulgare Smith) were first discovered in
the United States in 1807, when Pursh found the species growing in
central New York (Maxon 1900).

Asp lenium scolopendrium. described by Linnaeus in 1753, is common in
the British Isles and is rare to frequent in Europe (LOve 1954, Small
1938). In 18494 Gattinger discovered the species in Roane County,
Tennessee (Maxon 1900): in 1857. Hincks found it in Grey County,
Ontario. Canada (Soper 1954). In 1953, Hall and Hagenah discovered
the species growing in Chippewa County, Michigan (Hagenah 1953).
Osterlund. Batchelder. and Short discovered it in Jackson County.
Alabama, in 1979 (Batchelder 1979. Short 1979).

Fernald described the taxon Asplenium (Phyllitis) scolopendrium var.
americanum in 1935. He distinguished it from the European variety on
the basis of several distinct morphological features. These features
include smaller fronds (3.5 to 23.5 inches [9 to 60 cm]) versus
4.25 to 13.5 inches [11 to 34 cm]). fewer and shorter indusia
(coverings over the son), the presence of elongate tips on frond
veinlets, and the distance of the veinlets from the edge of the frond
(Fernald 1935).

Britton (1953) determined that, in addition to the morphological
characters described by Fernald. the North American representatives
of Asp lenium scolopendrium differed from European plants
cytologically due to the fact that they have 144 rather than
72 chromosomes. Lellinger (1985) also notes that Phyllitis
(Asplenium) scolopendrium var. scolopendrium is much more easily
cultivated than is Phyllitis (Asplenium) scolopendrium var.
scolopendrium var. americana. LOve and LOve (1973) included the
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Figure 1 American hart’s tongue. Reprinted by
permission of the Biological Survey,
New York State Museum, Albany, New
York. Originally published in Ogden
(1981).
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American hart’s-tongue within their concept of Phyllitis japonica
Kom. and designated it ssp. americana (Fern.) LOve and LOve. Kartesz
and Gandhi (1991) include the genus Phyllitis within Asplenium, and
their treatment is followed here.

Current Status and Distribution

In North America, Asplenium scolopendrium var. americanum is found
growing on or at least in close association with dolomitic limestone
(limestone high in magnesium). This extremely rare fern is currently
known from only seven counties in the Canadian Province of Ontario,
two counties in New York. two counties in Michigan. two counties in
Alabama. and one county in Tennessee. In the northern part of its
range it usually occurs on or adjacent to dolomitic limestone
outcrops. The southern populations are found only within limestone
pits that trap cold air, have high humidity, and are well shaded. At
all known locations, American hart’s-tongue appears to require high
humidity, shaded conditions, a moist substrate, and the presence of
dolomitic limestone.

In the 183 years that have elapsed since first being discovered in
North America, American hart’s-tongue has remained an extremely rare
taxon found in small, widely disjunct groups of populations. Concern
for the continued existence of this species has long been voiced by
those interested in the preservation of the flora of the United
States. This concern is demonstrated in early articles by Benedict
(1925) - “Saving the Hart’s-tongue”; House (1934) - “Saving the
Scolopendrium Fern”: and Faust (1960) - “Survival of Hart’s-tongue
Fern in Central New York”. Asp lenium scolopendrium var. americanum
remains vulnerable to extinction throughout most of its range. A
description of the species’ status in each North American State or
Province in which it occurs is provided below:

Alabama. There are two known populations of American hart’s-tongue
in Alabama. Both populations were discovered by cavers associated
with the Huntsville Grotto of the National Speleological Society
(Batchelder 1979. Evans 1982). One population occurs in a Jackson
County sinkhole on lands managed as a national wildlife refuge by the
U.S. Fish and Wildlife Service. Short (1979) observed 20 plants
present when he first visited the site. Evans (1981) found that the
population had dwindled to nine plants by July 1981. Evans further
stated that this population appears, for undetermined reasons, to be
in a static or declining condition. In 1990. members of the
Huntsville Grotto surveyed the site and found only four plants
(Huntsville Grotto 1990). In 1993 this site supported only two
plants (Robert Currie, U.S. Fish and Wildlife Service, personal
observation). The other population is in Morgan County, in the
privately owned pit entrance to a limestone cave. This population is
located about 25 miles (40 kilometers) southwest of the Jackson
County population (Short 1980). Evans (1981) reported that this site
contained a vigorous, healthy, reproducing population, which in 1981
supported 97 plants (26 fertile adults. 13 subadults, and
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58 juveniles). Haynes Currie (in litt.) reports that this population
had declined to about 50 plants by 1989. Members of the Huntsville
Grotto resurveyed the site in 1990 and reported that the population
had further declined to 39 plants. 85 percent of which had fertile
fronds (Huntsville Grotto 1990). Alabama does not directly protect
endangered and threatened plants. However. American hart’s-tongue is
protected as a form of cave life by the Alabama Cave Conservation Act
of 1988.

Tennessee. Tennessee has two records of American hart’s-tongue. The
first of these was discovered in the entrance to a Roane County cave
byGattinger in 1849. Despite repeated searches for the plant at
this site since the early 1900s. it has not been seen again and is
considered to be extirpated from the area (Maxon 1900. Shaver 1954,
Evans 1981). The only extant Tennessee population is in Marion
County and was discovered by Cheatham in 1879 (Williamson 1879. Evans
1981). Originally supporting about 200 plants, this population
contained only about 17 plants in 1980 (Evans 1981). G. Ramseur
(University of the South. personal communication, 1993) reported that
only one or two depauperate plants remained in 1991 and that the
species may soon be extirpated from Tennessee. Early concern about
the decline of this population led Graves to scatter American
hart’s-tongue spores at the site in 1929. The spores were obtained
from a plant collected in Ontario. Canada (McGilliard 1936). There
appear to be no morphological characters that distinguish Tennessee’s
representatives of this taxon from the Canadian representatives;
therefore, without electrophoretic or other genetic analysis, it will
be impossible to know the origin of the few plants that survive.
From 1982 to the present time, the site has been leased by The Nature
Conservancy for the express purpose of protecting this species. This
species is listed in Tennessee under the Rare Plant Protection and
Conservation Act. Taking without the permission of the landowner or
land manager is prohibited by the Act.

MichiQan. The Michigan Natural Features Inventory (MNFI) (1990)
recognizes six extant occurrences of American hart’s-tongue
(M. Penskar. MNFI, personal communication. 1993). Five of these
sites are in Mackinac County. and one is in Chippewa County. The
Chippewa County site was thought to have been destroyed by collecting
in 1975. However. Don Drife (in litt.) reports that he has observed
the site since 1976. When he first visited the site there were no
plants present. In 1979. he observed two immature plants. In 1988,
one of these plants was found to have died. In 1992. one
fertile-leaved plant remained at the site. Two of the Michigan sites
are owned by the Michigan Nature Association (Association). Both of
the Association’s occurrences are healthy and support several hundred
plants each. Two locations are on land managed by the U.S. Forest
Service (Hiawatha National Forest) (Henson 1978 and Vande Kopple
1992). One population contains approximately 64 plants. To protect
this occurrence, the Forest Service rerouted a trail that was
proposed for the area (Voss in litt.). This occurrence may now be
threatened by logging close to the plants (Penskar and Weise. in
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litt.) In 1991 Janet Schultz. a Forest Service ecologist, discovered
an additional population. This site was inventoried by Vande Kopple
in 1992 and was found to support 532 plants. The last occurrence is
on privately owned, unprotected land near the two occurrences owned
by the Association. The history and biology of this species in
Michigan is provided by Nepstad (1981), Futyma (1980). Hagenah (1953,
1956), and Vande Kopple (1992). American hart’s-tongue is listed as
endangered under Michigan’s Endangered Species Act. This Act
prohibits taking on all public and private lands without a permit.

New York. The plight of Asp lenium scolopendrium var. americanum in
New York has been carefully documented since the early 1900s (Hunter
1922. Faust 1960. Cinquemani et a!. 1989). The delineation of
individual occurrences provided here is that used by the New York
Natural Heritage Program (Young in litt.). Their identification of
occurrences is based primarily upon Faust (1960), Hunter (1922). and
Cinquemani-Kuehn et a!. (1989).

The fern is known from a limited area within Madison and Onondaga
Counties. Seventeen occurrences are currently recognized by the
program; three of these are in Madison County. and fourteen are or
were in Onondaga County.

Five of the fourteen Onondaga County occurrences are believed to be
extirpated. Three of these were destroyed by quarrying operations
between 1924 and 1935 and two by undetermined means, one soon after
1959 and one in the late 1980s. Six occurrences are small and
vulnerable; in 1988, they contained 39, 41. 49. 140, 271. and 371
individuals, respectively (Cinquemani in litt.). The remaining three
occurrences are the largest in New York and indeed are the largest
occurrences in the United States. These occurrences are located in a
State park, and in 1988 they contained a combined total of
2.341 individuals (Cinquemani in litt.).

Madison County supports three occurrences. Two of these, containing
48 and 54 plants, respectively, are on unprotected, privately owned
lands. The third, which contained 346 plants in 1988, is within a
State park (Cinquemani in litt.). About half of the plants that were
originally in the park were destroyed before 1980 by trail
construction and subsequent erosion. Plants from one Madison County
population were raised from spores and were transplanted to a site in
Montgomery County in the 1940s, where 16 plants are still extant
(Young in litt.).

In New York the species is protected under the Protected Native
Plants Law. This law prohibits the removal of the fern without
landowner permission. Violators are subject to a $25 fine.

Canada. Asp lenium scolopendrium var. americanum is listed as a rare
species in the Atlas of the Rare Vascular Plants of Ontario (Argus
and Pryer 1990). Although locally abundant in the center of its
range in Grey County, it was included in the Atlas “.. .because most

5



of its world population occurs in the Province. On a continental
basis, this is a very small area and all of the peripheral
populations in the United States are at risk” (Dickson and White
1983). Adjacent southern Bruce County also supports healthy
populations of the taxon. Much smaller and more isolated populations
occur in Peel, Halton. Dufferin. and Simcoe Counties (Soper 1954.
Britton in litt.). There is a historic occurrence located near
Niagara Falls in Welland County. Soper (1954) states that these
plants may have been transplanted to the site in the late 1800s. No
plants have been observed there since 1925 (Dickson and White 1983).

Fernald (1970) includes New Brunswick in his description of the range
of American hart’s-tongue. However. Hinds (in litt.) states that the
material collected in New Brunswick is the European variety and that
the species is not believed to be native to the Province.

Life History and Habitat Requirements

Ostlie (1990) provides the following discussion of this species’ life
history and habitat needs (note that throughout this section the
synonym Phyllitis is used for Asp!enium):

Phyllitis scolopendrium var. americana reproduces only via
spores. Sporelings apparently require the presence of cool.
moist. calcareous environments for development (Crispin and
Penskar 1990). Bryophytes appear crucial to the survival of
P. scolopendrium var. americana sporelings (Cinquemani-Kuehn
and Leopold. in review). Bryophyte beds apparently enhance
seedling regeneration, providing a favorable site for
fertilization, spore germination, and gametophyte growth.
Reduced temperature extremes and moisture maintenance likely
protect P. scolopendrium from desiccation during its early
stages of growth. Over 80% of all sporelings observed at
sites in New York occurred on bryophyte beds
(Cinquemani-Kuehn and Leopold. in review).

As P. scolopendrium sporelings mature, they apparently
out-compete bryophytes for available resources and replace
them (Cinquemani-Kuehn and Leopold. in review). An indirect
correlation between percent bryophyte cover and life stage of
Phyllitis was noted in New York; the older a given
hart’s-tongue became, the less likely it would be found
growing on bryophyte mats.

Distribution of P. scolopendrium is also apparently affected
by herbaceous cover. Cinquemani-Kuehn and Leopold (in
review) found that most adult plants were found beneath
0-25 percent herbaceous cover, while most sporelings were
found beneath a higher percentage (26-50 percent) of herb
cover. Few individuals of any life stage were found where
herbaceous cover exceeded 75 percent. A lack of herbaceous
cover over sporeling microsites typically resulted in lower
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sporeling vigor. Herbs probably aid sporeling growth by
maintaining humidity and preventing desiccation of sporelings
and, as a result, function similarly to bryophytes. Since
sporelings have no effective root system, they do not readily
compete with other herbaceous plants for resources. Mature
P. scolopendrium, however, likely compete with other herbs
for resources. When mature hart’s-tongue fully occupy a
site, very few other herbs are present (Cinquemani-Kuehn and
Leopold. in review).

The presence of shrubs is directly associated with
sporeling vigor, but only indirectly with overall vigor
(Cinquemani-Kuehn and Leopold. in review). Although shrubs
likely create ideal germination and early lifestage growth sites.
they eventually provide too much shade for maturing
P. scolopendrium.

Positive relationships between sporeling vigor and
substrate crevice depth were observed at New York sites
(Cinquemani-Kuehn and Leopold. in review). Although crevice
depth is apparently important in preventing desiccation during
summertime droughts, it is not a factor in preventing desiccation
during periods of freezing temperatures and absent snow cover.

Winter snow cover is apparently necessary for the vigor and
long-term survival of a population. During periods of
insufficient snow cover, P. scolopendrium may not be able to
obtain adequate soil moisture and may be adversely affected
by frost heaving (causing dislodged root system) and direct
cold damage to individual plants (Cinquemani-Kuehn and
Leopold 1992). In fact, distribution of this taxon in North
America is apparently strongly influenced by depth of snow
cover. Where populations are found in the northern United
States and Canada. annual snowfalls range from 200-300 cm per
year. Annual snowfalls greater than this probably persist
longer into the summer and prevent individuals from obtaining
enough springtime sunlight. Annual snowfall less than this
amount likely leads to freeze damage (Cinquemani-Kuehn and
Leopold 1992).

Slope position has been correlated with percent cover of
P. scolopendrium at all life stages (Cinquemani-Kuehn and
Leopold. in review). Individuals occur predominantly at
upper and mid-slope positions, but are absent from the lower
slope areas. Although significantly more nutrients are
available at the lower slopes. P. scolopendrium growth is
apparently not limited at upper slope areas. The absence of
P. scolopendrium on lower slopes may be attributable to the
lingering of winter snow during the spring at such sites
(Cinquemani-Kuehn and Leopold 1992. Faust 1960).
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The species appears to be able to colonize early successional
habitats, as evidenced by a population found within a young
Populus grove in Ontario (Futyma 1980). In fact, most
northern populations occur in forests of secondary growth.
where canopy openings are somewhat more abundant.
Cinquemani-Kuehn and Leopold (in review) found a direct
correlation between sporeling vigor and openings in the tree
canopy. Gaps allow light and precipitation to reach
sporelings during normal periods of precipitation. During
drought periods or deforestation events (leaf miners, gypsy
moths), however, sporelings growing directly beneath the
openings are likely injured by higher light intensities
(Cinquemani-Kuehn and Leopold. in review: Crispin and Penskar
1980). Sporelings growing under the edges of canopy openings
receive adequate light and precipitation amounts and are also
protected from desiccation during drought periods
(Cinquemani-Kuehn and Leopold, in review).

Phyllitis scolopendrium rarely occur beneath conifers in New
York (Cinquemani-Kuehn and Leopold. in review) and Michigan
(Futyma 1980). When present, the most prominent conifer in
New York was Tsuga canadensis (Cinquemani-Kuehn and Leopold.
in review). The hart’s-tongue is probably restricted from
the areas of conifers by a number of factors:
(1) concentrations of magnesium, calcium, potassium. percent
nitrogen and organic matter were lower under conifers,
(2) reduction of light intensity reaching P. scolopendrium under
Tsuga in comparison to hardwood sites during early spring,
(3) lack of protective winter snow beneath conifers, and (4) lack
of bryophytes for sporeling germination sites beneath conifers
(Cinquemani-Kuehn and Leopold, in review).

Fronds of the hart’s-tongue remain green and functional
throughout the winter and following growing season (Crispin
and Penskar 1990). New fronds are produced at the start of
each growing season and likewise remain functional for two
growing seasons. In Michigan, new fronds typically emerge in
mid-June. Spores are produced on year-old fronds from May
through August (MNFI 1990).

Current Threats

American hart’s-tongue is threatened throughout most of its range by
trampling, habitat alteration, destruction by timber removal,
quarrying, and residential development (Evans 1981. Nepstad 1981).
The southern populations are especially vulnerable to extirpation by
inadvertent trampling because of their small size and the steep,
precarious nature of their habitat. Short (1979) reports that
between October 21. 1978. and November 24, 1978, one of the 20 plants
that occurred at the Jackson County, Alabama, site was destroyed by
someone who had apparently slid off the main trail and onto the
plant. Evans (1981) reports that in July 1981 only nine plants
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remained at this location. Quarrying operations destroyed three of
New York’s populations, and quarrying remains a threat to at least
one of the remaining New York sites and two of the southern sites
(Clemants in litt.. Evans 1981). Timber removal at most of the sites
would be expected to raise light levels and lower humidity levels to
the detriment of the species. Alterations associated with
residential or other development would, in most cases, either
directly destroy the plants present or result in environmental
changes that would make the sites unsuitable. Britton (in litt.)
stated that lumbering, quarrying, or other types of development are
the most significant threats to the Ontario populations of the
species.

Commercial trade in Asp lenium scolopendrium var. americanum is
limited. The material currently in trade is believed to be of
cultivated origin and not obtained from the wild. The original
source of this material was one of the New York populations destroyed
in the early 1900s by quarry operations (S. Clemants, New York
Natural Heritage Program, personal communication, 1988). Most of the
populations in New York. Michigan, Alabama, and Tennessee are much
too small to support any collecting for scientific purposes, for fern
enthusiasts, or for other reasons. Inappropriate collecting of
entire plants remains a threat to these populations (Nepstad 1981).
The larger Ontario populations have withstood, apparently without ill
effects, low levels of collecting for some time (Pryer in litt.).

Because of climatic changes, the southern populations of the species
are restricted to extremely rare sites with physical environments
similar to conditions under which the northern plants grow. During
the Wisconsin Glacial Period, the species may have been more
widespread in southern limestone areas, but as the climate has
warmed, it has become restricted to a few sites in or near caves
(Evans 1982).

Crispin (personal communication, 1986) reports that in 1985 an
infestation of leaf miners destroyed the leaves on the trees above
one of the Michigan sites. The loss of shade that resulted from this
alteration of the canopy desiccated many of the ferns growing on the
forest floor. Insect infestations that temporarily remove the leaves
of the canopy or result in long-term damage to the trees found there
remain a potential threat to the species.
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PART II

RECOVERY

A. Recovery Ob.iectives

American hart’s-tongue (Asp lenium scolopendrium var. americanum)
will be considered for delisting when there are at least
15 self-sustaining populations of the species in the United
States (2 in Alabama, 2 in Tennessee. 4 in Michigan. and 7 in New
York). which are protected to such a degree that the species no
longer qualifies for protection under the Endangered Species Act.
A self-sustaining population is a reproducing population that is
large enough to maintain sufficient genetic variation to enable
it to survive and respond to natural habitat changes. It must
also occur within a sufficiently large area to ensure that, to
the extent possible, natural processes within its habitat can
continue without adversely affecting the population and that
active management required to maintain suitable habitat is
minimal. The number of individuals necessary and the quantity
and quality of habitat needed to meet these criteria will be
determined as one of the recovery tasks.

These recovery objectives are considered an interim goal.
Because of the lack of specific data on genetic diversity.
biology, and management requirements of the species, the recovery
objectives may be modified at a later date as additional
information is acquired. This information may permit refinement
of the estimate of populations required to ensure the continued
survival of American hart’s-tongue. This objective will be
reassessed at least annually in light of any new information that
becomes available.

The first step toward recovery will be protection and management
of all extant populations to ensure their continued survival.
Little is known about the specific biological and habitat
requirements of this species. Therefore, it will be necessary to
conduct detailed genetic and demographic studies and ecological
research for the purpose of gaining the understanding needed to
develop appropriate protection and management strategies. The
ultimate effects of various kinds of habitat disruption must be
determined and, if necessary, prevented. Active management may
be required to ensure continued survival and vigor. Therefore,
American hart~s-tongue shall be considered for removal from the
Federal list when the following criteria are met:

1. It has been documented that at least 15 populations in the
United States (2 in Alabama. 2 in Tennessee. 4 in Michigan,
and 7 in New York) are self-sustaining and occur on
sufficiently large tracts to ensure their perpetuation with a
minimal amount of active management.
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2. All of the populations and their habitat are protected from
present and foreseeable human-related and natural
threats that may interfere with the survival of any of the
populations.

B. Narrative Outline

1. Protect existinQ DoDulations and essential habitat. Only
21 populations of American hart’s-tongue are currently known
to exist in the United States. Until more is known about the
species’ biology, genetic diversity, and specific habitat
requirements, and the measures necessary to protect the
integrity of occupied sites, all existing populations must be
protected. The long-term survival of 15 populations in four
States is believed to be essential to the perpetuation of the
species as a whole.

1.1 Develop interim research and detailed site-specific
manaQement Dlans in coniunction with landowners

.

1.2 Search for additional DoDulations and characterize all
known Dopulations. Several intensive searches have been
conducted within the known range of American
hart’s-tongue. However, a thorough, systematic effort
to locate additional populations and to carefully
describe the nature of the habitat occupied by the
species is needed. Searches should be preceded by an
examination of soil, geologic and topographic maps, and
aerial photographs to determine potential habitat and to
develop a priority list of sites to search.
Quantitative and qualitative characterization of all
sites must be made. Methods used should follow
Cinquemani et a!. (1989) and Cinquemani-Kuehn and
Leopold (in review. 1992).

1.3 Determine protection Driorities. Because of the small
number of existing populations and the pervasive threats
to the habitat, it is essential to protect as many
populations as possible. However, efforts should be
concentrated first on the sites in public ownership, or
where current private landowners are cooperative, and
where the largest and most vigorous populations occur.

1.4 Imolement habitat protection alternatives. The greatest
possible protection must be obtained for most existing
populations since all may be critical to the recovery of
the species. Fee simple acquisition or conservation
easements provide the greatest degree of protection.
However, it is unknown as yet how much buffer land
around each population is necessary to protect the
integrity of occupied sites. Protection through
management agreements or short-term leases may provide
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adequate short-term protection but can only be
considered as an intermediate step in the process of
ultimately providing for permanent protection.
Short-term protection strategies may be necessary if
private landowners are not agreeable to or monies are
not available for acquisition of conservation easements
or fee simple title. Conservation agreements with
adjacent landowners or owners of rights-of-way (power
companies, highway departments, etc.) must be developed
to prevent inadvertent adverse alterations of the
habitat. This task should be initiated by formally
contacting all landowners and notifying them of the
presence of the species, its vulnerability, and the need
to protect it from adverse activities.

2. Determine and imDlement manaciement necessary for lonci-term
reproduction. establishment, maintenance, and vicior

.

Protection of the species’ habitat is the obvious first step
in ensuring its long-term survival, but this alone may not be
sufficient. Habitat management may be necessary to allow the
species to perpetuate itself over the long term. However.
since relatively little is known about this species,
information on its genetic diversity, population biology, and
ecology is necessary before effective management guidelines
can be formulated and implemented.

2.1 Determine Dopulation size and stacie-class distribution
for all DoDulations. Population size and stage-class
(size) distribution data are essential to predicting
what factors may be necessary for populations to become
self-sustaining (Menges 1987). Such data are needed for
existing populations and for any newly discovered
populations. This task should be combined with the work
described under Task 1.2. This will ensure that funds
are utilized in the most efficient manner.

2.2 Study abiotic and biotic features of the soecies

’

habitat. An understanding of the nature of the habitat
occupied by the species is essential to the long-term
survival and recovery of American hart’s-tongue.
Required monitoring studies will include populations
within a wide range of habitats, both altered and
undisturbed. Permanent plots will be selected and
established to determine the relationship between
abiotic factors (such as soil depth and type. soil
moisture content, and light intensity) and biotic
factors (such as reproduction, germination, and degree
of competition and predation). This information is
necessary to determine the appropriate timing and type
of management needed to ensure the continued vigor of
existing populations and to accurately select good
potential sites for reintroduction if necessary.
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Special emphasis will be placed on determining the
nature of the biotic and abiotic factors that permit the
continued presence of the species at the southern sites
in Alabama and Tennessee. Potential competition from
other species, including exotics. will be examined.

2.3 Conduct lonci-term demographic studies and determine
cienetic variability within and between poDulations

.

Long-term demographic studies must be conducted in
permanent plots located within each study site
established for habitat analysis. Plots should be
visited annually, for at least 4 consecutive years. The
locations of individual plants of all stage-classes
should be mapped; data collected should include overall
plant size and the number and size of leaves. Larger
plots, surrounding each of the smaller, more intensively
measured and mapped plots, should be monitored for
sporeling establi shment. Sporelings should be mapped
and measured. Any changes in the habitat within each
plot (soil disturbance, increases or decreases in light
intensity, moisture. etc.) should be noted at each
visit. Through isozyme analysis, the degree of genetic
variability within and between populations should be
determined. This information will be essential to the
determination of the location, distribution, and number
of populations that need to be protected to ensure the
long-term survival of the species. All monitoring
must be conducted in a manner that eliminates or
significantly reduces adverse impacts on the populations
being studied.

2.4 Determine the effects of Dast and oncioinci habitat
disturbance. Establishment and long-term monitoring of
permanent plots may be the most effective means of
assessing the effects of disturbance. Appropriate
methodology for this must be determined but will likely
include measurement of many of the parameters specified
in Tasks 2.2 and 2.3.

2.5 Define criteria for self-sustaininci populations and
determine the size of the area needed to protect each
population. Currently, there is insufficient data to
determine what this species requires in order for
populations to be self-sustaining and how large an area
is needed to allow natural processes to continue without
adversely affecting the size and health of the species’
population as a whole. Research as described under
Tasks 2.2 through 2.4 should provide the information
needed to protect and, if necessary, manage occupied
habitat so that the continued survival of healthy
populations is assured.
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2.6 ImDlement appropriate manaciement techniques as they are
develooed from previous tasks

.

2.7 Develop techniques and reestablish populations in
suitable habitat within the species’ historic rancie

.

Techniques for propagation and transplantation of this
species must be summarized and disseminated to
appropriate organizations and individuals.
Reintroduction efforts will have to be conducted in
cooperation with knowledgeable personnel at private
nurseries, botanical gardens, and the Center For Plant
Conservation. When established, transplant sites in
suitable habitat must be closely monitored to determine
success and to adjust methods of reestablishment.

3. Maintain cultivated sources for the species and provide for
lonci-term maintenance of selected populations in cultivation

.

4. Enforce laws orotectinci the species and/or its habitat

.

Ferns are collected from the wild and sold as ornamentals.
American hart’s-tongue is not currently known to be a
significant part of this trade, but this could become a
threat in the future. The Endangered Species Act prohibits
taking of the species from Federal lands without a permit and
regulates trade. Section 7 of the Act provides additional
protection of the habitat from impacts related to federally
funded or authorized projects. In addition, for listed
endangered plants, the 1988 amendments to the Act prohibit:
(1) their malicious damage or destruction on Federal lands
and (2) their removal, cutting, digging, damaging, or
destruction in knowing violation of any State law or
regulation, including State criminal trespass law.

Asplenium scolopendrium var. americanum is listed as
endangered under Michigan’s Endangered Species Act and
Tennessee’s Rare Plant Protection and Conservation Act. In
Michigan, taking without a permit is prohibited on all public
and private lands: in Tennessee, taking is only restricted
when the permission of the landowner or manager has not been
obtained. In New York, the species is protected under the
Protected Native Plants Law, which states that removal of the
fern without the landowner’s permission is a violation of the
law and subjects the violator to a $25 fine. In Alabama.
hart’s-tongue is protected as a form of cave life by the
Alabama Cave Conservation Act of 1988.

5. Develoo materials to inform the public about the status of
the species and the recovery olan ob.iectives. Public support
for the conservation of American hart’s-tongue could play an
important part in encouraging landowner assistance and
conservation efforts. This is especially true for the
populations that occur in areas being adversely affected by
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development associated with expanding urban areas.
Information materials must not identify the plant’s locations
so as not to increase the threat of taking. Cooperative
education efforts with groups such as the National
Speleological Society and its member grottos. native plant
societies, and the Garden Club of America should be
initiated.

5.1 Prepare and distribute news releases and informational
brochures. News releases concerning the status and
significance of the species and recovery efforts should
be prepared and distributed to major newspapers in the
range of the species, as well as to smaller newspapers
in the vicinity of the species’ habitat.

5.2 Prepare articles for popular and scientific
publications. The need to protect the species in its
native habitat and cooperation among local, State. and
Federal organizations and individuals should be
stressed. Scientific publications should emphasize
additional research that is needed and solicit research
assistance from colleges and universities that have
conducted studies on this or closely related species.

6. Annually assess the success of recovery efforts for the
species. Review of new information, evaluation of ongoing
actions, and redirection, if necessary, is essential for
assuring that full recovery is achieved as quickly and
efficiently as possible.
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PART III

IMPLEMENTATION SCHEDULE

Priorities in column one of the following implementation schedule are
assigned as follows:

1. Priority 1 - An action that must be taken to prevent
extinction or to prevent the species from declining
irreversibly in the foreseeable future.

2. Priority 2 - An action that must be taken to prevent a
significant decline in species population/habitat
quality or some other significant negative impact short
of extinction.

3. Priority 3 - All other actions necessary to meet the
recovery objecti ye.

Key to Acronyms Used in This Implementation Schedule

FWS - U.S. Fish and Wildlife Service
TE - Endangered Species Division of the U.S. Fish and Wildlife

Service
LE - Law Enforcement Division of the U.S. Fish and Wildlife Service
PA - Public Affairs Office of the U.S. Fish and Wildlife Service
RW - Refuges and Wildlife Division of the U.S. Fish and Wildlife

Service
CPC - Center for Plant Conservation
FS - U.S. Forest Service
MNA - Michigan Nature Association
SCA - State Conservation Agencies, including the following: Alabama

Natural Heritage Program, New York Department of Environmental
Conservation, New York Office of Parks, Recreation and Historic
Preservation, Michigan Natural Features Inventory, and
Tennessee Department of Environment and Conservation

TNC - The Nature Conservancy

19



AMERICAN HARVS-TONGUE IMPLEMENTATION SCHEDULE

[Priority1 TaskNumber

1.1

I Tast’ Re~nsib1e A~CP~CY Cast Estiwates (~OOQ’Task Description IA on Other FY1FY2FY Connents
Develop research/management 2 years R3, 4, FS, MNA, 10.0 10.0plans. and 5/TE SCA, TNCand RU

1 1.3 Determine priorities. 1 year R3, 4,
and 5/TE

SCA 5.0

1 1.4 Implement protection. 3 years R3, 4,
and 5/TE
and RU

FS, MNA,
SCA, TNC

20.0 20.0 20.0 Doesn’t incLude
acquisition
costs.

1 2.2 Study habitat. 4 years R3, 4,

and 5/TE

FS, SCA 15.0 15.0 15.0 Expansion of

work conducted

in New York.

1 2.3 Demographic and genetic studies. 4 years R3, 4,

and S/TE

FS, ScA 30.0 15.0 15.0 Combine with

Task 2.2.
1 2.5 Define self-sustaining and buffer

areas.

1 year R3, 4,

and 5/TE

SCA 10.0

1 2.6 Implement management. Ongoing R3, 4,
and S/TE
and RU

FS, MNA,
SCA, TNC

7?? ??? 7??

1 3 Protect genetic material. 1 year R3, 4,
and S/TE

CPC, SCA 13.2

1 4 Enforce laws. Ongoing R3, 4,
and 5/
TE, LE,
and RU

FS, SCA No additional
costs.

2 1.2 Search for new populations. 3 years R3, 4,
and_5/TE

R3, 4,
and 5/TE

SCA 15.0 15.0 15.0

acterize popuLations.

j::: jchar
Determine effects of disturbance.

2 years FS, SCA 10.0 10.0

Ongoing R3, 4,
and 5/TE

FS, MNA,
SCA, INC

50 5.0 5.0

) ) )

c-s.,
a



AMERICANHARTS-TONGUEIMPLEMENTATION SCHEDULE (continued)

P
PriorIty

Task
Number Task Description

Task
Duration

Responsible Agency
FWS Other

Cost Estimates ($000
FYI Ff2 FY~ tonments

2 2.7 Reestablish populations, if
necessary.

Unknown R3, 4,
and SITE

CPC,
SCA, TNC

??‘ 7?? ??? No additional
costs.

2 6 Assess recovery success. Ongoing R3, 4,
and 5/TE

SCA No additional
costs.

3 5.1 News releases/brochures. 3 years R3, 4,
and
5/TE, PA

FS, SCA 5.0 5.0 5.0

3 5.1 Prepare articles. Ongoing R3, 4,
and
5/TE, PA

SCA No additional
costs.
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PART IV

LIST OF REVIEWERS

The Alabama Conservancy
2717 7th Avenue, Suite 201
Birmingham, Alabama 35233

Alabama Forestry Commission
513 Madison Avenue
Montgomery, Alabama 36130

Alabama Natural Heritage Program
State Lands Division
64 North Union Street, Room 752
Montgomery, Alabama 35205

Alabama Wildlife Federation
46 Commerce Street
P.O. Box 2102
Montgomery, Alabama 36102

Mr. Milo Anderson
Environmental Protection Agency
Planning and Assessment Branch (5ME-19J)
77 West Jackson Boulevard
Chicago, Illinois 60604

Dr. John Beaman
Department of Botany
Michigan State University
East Lansing, Michigan 48824

Mr. Michael Bean
Chairman, Wildlife Program
Environmental Defense Fund
1875 Connecticut Avenue, NW.
Washington, DC 20009

Mr. David S. Beck
Director of Governmental Affairs
Kentucky Farm Bureau Federation
P.O. Box 20700
Louisville, Kentucky 40250-0700

Mr. Michael Birmingham, Director
Division of Land and Forest Resources
New York State Department of

Envi ronmental Conservati on
50 Wolf Road, Room 406
Albany, New York 12233
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Dr. Joseph Bitel
New York Botanical Garden
Bronx, New York 10458

Dr. Donald M. Britton
Department of Molecular Biology

and Genetics
University of Guelph
Guelph, Ontario
Canada N1G2W1

Mr. Dave Browlee
Hiawatha National Forest
U.S. Forest Service
Escanaba, Michigan 49829

Mr. Larry Brown
Significant Habitats Unit
New York State Department of

Envi ronmental Conservation
Wildlife Resources Center
Delmar, New York 12054

Manager
Chittenango Falls State Park
Central Region
Office of Parks, Recreation, and

Historic Preservation
Clark Reservation
Jamesville. New York 13078

Dr. Anne B. Clark
University Center at Binghamton
State University of New York
Binghamton, New York 13901

Manager
Clark Reservation
Central Region
Office of Parks. Recreation, and

Historic Preservation
Jamesville, New York 13078

Dr. Leo Collins
Forestry, Fisheries, and Wildlife

Division
Tennessee Valley Authority
Norris, Tennessee 37828
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Dr. Bob Cook
Arnold Arboretum
125 Arborway
Jamaica Plain, Massachusetts 02130

Ms. Susan Crispin
Michigan Natural Features Inventory
Department of Natural Resources
Box 30028, Stevens T. Mason Building
Lansing, Michigan 48909

Ms. Bertha Daubenbiek
Michigan Nature Association
P.O. Box 102
Avoca, Michigan 48006

Mr. Donald Drife
1813 Beech Lane
Troy, Michigan 48083

Dr. John Dunckelman
Florida Sugar Cane League
P.O. Box 1208
Clewiston, Florida 33440

Environmental Protection Agency
Hazard Evaluation Division - EEB (T5769C)
401 M Street, SW.
Washington, DC 20460

Dr. Murray A. Evans
Botany Department
University of Tennessee
Knoxville, Tennessee 37916

Dr. Mildred Faust
1216 Westcott Street
Syracuse, New York 13210

Fish and Wildlife Reference Service
5430 Grosvenor Lane. Suite 110
Bethesda, Maryland 20814

Dr. John Freeman
Botany and Microbiology Department
Auburn University
129 Funchess Hall
Auburn, Alabama 36849
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Dr. Richard Futyma
Biological Survey
New York State Museum
Albany, New York 12230

The Garden Club of America
598 Madison Avenue
New York, New York 10022

Mr. Brad Garland
P.O. Box 9101
Marshall Space Flight Center
Huntsville, Alabama 35812

Dr. Erich Haber
Botany Department
Canadian Museum of Nature
P.O. Box 3443, Station D
Ottawa, Canada K1P6P4

Mr. Ben Hafer
2117 Andy Holt Avenue. #1527
Knoxville, Tennessee 37916

Ms. Ethelba Hagenah
164 West Chester Way
Birmingham, Michigan 48009

Mr. David Hales
Department of Natural Resources
Steven T. Mason Building
P.O. Box 30028
Lansing, Michigan 48909

Mr. Don Henson
Tamarack Studios
P.O. Box 453
Manistique, Michigan 49854

Dr. Harold Hinds
Connel Memorial Herbarium
University of New Brunswick
Fredericton, New Brunswick
Canada E3B6E1

Huntsville Grotto
National Speleological Society
P.O. Box 1702, West Station
Huntsville, Alabama 35807
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Dr. Roger Jenkins
Sierra Club
1817 Chestnut Grove Road
Knoxville, Tennessee 37932

Mr. Julius T. Johnson
Director of Public Affairs
Tennessee Farm Bureau Federation
P.O. Box 313
Columbia, Tennessee 38401

Dr. Peter B. Kaufman. President
Michigan Botanical Club
8040 West Huron River Drive
Dexter, Michigan 48130

Dr. Bob Kral
Biology Department
Vanderbilt University
P.O. Box 1705, Station B
Nashville, Tennessee 37235

Ms. Diane Kuehn
1001 South First Street, Apt. E-135
Fulton, New York 13069

Dr. Susan H. Lathrop, Executive Director
American Association of Botanical

Gardens and Arboreta, Inc.
786 Church Road
Wayne, Pennsylvania 19087

Mr. Orin Lehman, Commissioner
New York State Office of Parks,

Recreation, and Historic Preservation
Agency Building 1, Empire State Plaza
Albany, New York 12238

Dr. David B. Lellinger
Department of Botany
National Museum of Natural History
Smithsonian Institution
Washington, DC 20560

Dr. Donald Leopold
State University of New York
College of Environmental Science

and Forestry
5 Moon Library
Syracuse, New York 13210
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Ms. Amy Lester
The Nature Conservancy
1736 Western Avenue
Albany, New York 12203

Mr. Robert McCartney
Wood1 anders
1128 Colleton Avenue
Aiken, South Carolina

Mr. Peter D. McKone
Freese and Nichols,
811 Lamar Street
Fort Worth, Texas

29801

Inc.

76102

Dr. John Mickel
New York Botanical Garden
Bronx, New York 10458

Dr. Richard S. Mitchell
New York State Botanist
Biological Survey of the New York

State Museum
Room 3132, Cultura
Albany. New York

1 Education Center

12230

Hi story
Department of Botany
National Museum of Natural
Smithsonian Institution
Washington, DC 20560

Botany Division
National Museum
Ottawa, Ontario
Canada K1A0M8

of Natural Sciences

National Speleological Society
Cave Avenue
Huntsville, Alabama 35818

Natural Resources Defense
40 West 20th Street
New York, New York 10011

Council, Inc.

The Nature Conservancy
Southeast Regional Office
P.O. Box 2267
Chapel Hill, North Carolina 27515-2267
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Di rector
The Nature Conservancy
P.O. Box 3017
Nashville, Tennessee 37219

The Nature Conservancy
1815 N. Lynn Street
Arlington, Virginia 22209

New England Wildflower Society, Inc.
Garden in the Woods
Hemenway Road
Framington, Massachusetts 01701

Curator
North Carolina Botanical Garden
University of North Carolina - Chapel Hill
Totten Center 457-A
Chapel Hill, North Carolina 27514

Mr. Peter Nye
Endangered Species Unit
New York State Department of

Envi ronmental Conservation
Wildlife Resources Center
Delmar, New York 12054

Ms. Peggy Olwell
Center for Plant Conservation
Missouri Botanical Garden
P.O. Box 299
St. Louis, Missouri 63166-0299

Mr Wayne Ostlie
The Nature Conservancy
Mid-West Regional Office
1313 5th Street, SE.
Minneapolis, Minnesota 55414

Ms. Debra Owen
Wool pert Consul tants
8731 Red Oak Boulevard
Charlotte, North Carolina 28217-3958

Mr. Rich Owings
North Carolina Arboretum
P.O. Box 6617
Asheville, North Carolina 28816
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Mr. Alan Parolini
FB&D Technologies, Inc.
10497 Town & Country Way
Houston, Texas 77024

Mr. Brian Parsons
The Holden Arboretum
9500 Sperry Road
Mentor, Ohio 44060

Dr. Mike
Michigan
P.O. Box
Lansing,

Penskar
Natural Features
30028
Michigan 48909

Inventory

Mr. William H. Redmond
Regional Natural Heritage Project
Tennessee Valley Authority
Norris, Tennessee 37828

Mr. Reginald Reeves,
Tennessee Department

and Conservation
401 Church Street
8th Floor, L&C Tower
Nashvi 11 e, Tennessee

Di rector

of Environment

37243-0447

Dr. James L. Reveal, Chairman
Conservati on Committee
American Society of Plant
University of Maryland
Department of Botany
College Park, Maryland 20742

Taxonomists

Dr. Anton Reznicek
University of Michigan Herbarium
North University Building
Ann Arbor, Michigan 48109-1057

Mr. Ed Schell
2514 Browns Mill Road
Johnson City, Tennessee 37601

Ms. Ruth M. Scherer
c/o Michigan Masonic Home
1200 Wright Avenue
Alma, Michigan 48801
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Dr. Fred C. Schmidt
Head, Documents Department - KS
The Libraries
Colorado State University
Fort Collins, Colorado 80523

Mr. John Sherman
Tennessee Environmental Council
1700 Hayes Street, Suite 101
Nashville, Tennessee 37203

Mr. Alan Smith
P.O. Box 887
Mars Hill. North Carolina 28754

Ms. Louise Smith
3221 Pine Ridge Road
Birmingham, Alabama 35213

Mr. David C. Star
Envi ronmental Scientist
Pesticides & Toxic Substances Branch
U.S. Environmental Protection Agency
77 West Jackson Boulevard
Chicago, Illinois 60604-3590

Mr. Gary Sullivan
National Park Service
Midwest Regional Office
1709 Jackson Street
Omaha, Nebraska 68102

Tennessee Native Plant Society
Department of Botany
University of Tennessee
Knoxville, Tennessee 37916

Dr. George Win. Thomson
5066 Elmhurst Avenue
Royal Oak, Michigan 48073-1102

Mr. Mike Turner
U.S. Army Corps of Engineers
Louisville District
P.O. Box 59
Louisville, Kentucky 40202

U.S. Forest Service
Wildlife, Fisheries, and Range
1720 Peachtree Road, NW.
Atlanta, Georgia 30367

30



Regional Forester, Region 9
U.S. Forest Service
310 W. Wisconsin Avenue
Milwaukee, Wisconsin 53203

Dr. Bob Vande Kopple
Resident Biologist
University of Michigan Biological

Stati on
Pellston, Michigan 49769

Dr. Edward G. Voss
University of Michigan Herbarium
North University Building
Ann Arbor, Michigan 48109-1057

Dr. Warren H. Wagner, Jr.
Botani cal Department
Natural Science Building
University of Michigan
Ann Arbor, Michigan 48104

Dr. Kerry S. Walter
World Conservation Monitoring Centre
219c Huntingdon Road
Cambridge CB3 ODL
United Kingdom

Ms. Susan Weber
1623 Monte Santo Boulevard
Huntsville, Alabama 35801

Dr. Eugene Wofford
Curator of Herbarium
Department of Botany
University of Tennessee
Knoxville, Tennessee 37916

Mr. Tom Woiwode, Director
The Nature Conservancy
2840 East Grand River Avenue, Suite 5
East Lansing, Michigan 48823

Mr. Thomas A. Wojtalik
Envi ronmental Engineer
SP 4C-C
Tennessee Valley Authority
1101 Market Street
Chattanooga, Tennessee 37402
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Traffic U.S.A.
World Wildlife Fund
1250 24th Street, NW.. Suite 500
Washington, DC 20037

Dr. Richard Zander
Clinton Herbarium
Buffalo Museum of Science
Humboldt Parkway
Buffalo. New York 14211

Dr. Peter Zika, Botanist
New York Natural Heritage Program
700 Tray-Schenectady Road
Latham. New York 12110-2400

32


