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The following document contains the individual petitions for the 47 plant species  
to be listed as federally endangered species under the federal Endangered Species Act. 

 
Aquarius paintbrush Castilleja aquariensis 

Big Pine partridge pea Chamaecrista lineata var. keyensis 
Pineland sandmat Chamaesyce deltoidea ssp.pinetorum 

Wedge spurge Chamaesyce deltoidea ssp.serpyllum 
Cape Sable thoroughwort Chromolaena frustrata 

Puerto Rico manjack Cordia rupicola 
Florida prairie-clover Dalea carthagenensis var. floridana 

Florida pineland crabgrass Digitaria pauciflora 
Basalt daisy Erigeron basalticus 

Lemmon's fleabane Erigeron lemmonii 
Umtanum desert-buckwheat Eriogonum codium 

Red Mountain buckwheat Eriogonum kelloggii 
Guadalupe fescue Festuca ligulata 

Wonderland Alice-flower Gilia caespitosa 
Island brittleleaf Gonocalyx concolor 

Whorled sunflower Helianthus verticillatus 
Neches River rose-mallow Hibiscus dasycalyx 

Florida Keys indigo Indigofera mucronata var. keyensis 
Gladecress Leavenworthia crassa 

Texas golden gladecress Leavenworthia texana 
Short's bladder-pod Lesquerella globosa 

White bluffs bladderpod Lesquerella tuplashensis 
Sand flax Linum arenicola 

Carter's small-flowered flax Linum carteri var. carteri 
Bog asphodel Narthecium americanum 

Florida semaphore cactus Consolea corallicola 
Hirst's panic grass Panicum hirstii 

Bushy whitlow-wort Paronychia congesta 
Fickeisen plains cactus Pediocactus peeblesianus var. fickeiseniae 
Parachute beardtongue Penstemon debilis 

DeBeque phacelia Phacelia submutica 
White fringless orchid Platanthera integrilabia 

Stonecrop (Red Mountain) Sedum eastwoodiae 
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Ramshaw Meadow sand-verbena Abronia alpina 
Georgia rockcress Arabis georgiana 

Blodgett's silverbrush Argythamnia blodgettii 
Georgia aster Aster georgianus 

Horseshoe milk-vetch Astragalus equisolensis 
Sleeping Ute milk-vetch Astragalus tortipes 

Northern wormwood Artemisia campestris var. wormskioldii 
Florida brickle-bush Brickellia mosieri 
Calliandra locoensis Calliandra locoensis 

Calyptranthes estremerae Calyptranthes estremerae 
Parish's checkerbloom Sidalcea hickmanii ssp. parishii 

Webber's ivesia Ivesia webberi 
Soldier Meadows cinquefoil Potentilla basaltica 
White River beardtongue Penstemon scariosus var. albifluvis 
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PETITION TO LIST

Aquarius paintbrush
(Castilleja aquariensis)

AS A FEDERALLY ENDANGERED SPECIES

CANDIDATE HISTORY

CNOR 7/1/75:
CNOR 12/15/80:
CNOR 11/28/83:
CNOR 9/27/85:
CNOR 2/21/90:
CNOR 9/30/93:
CNOR 2/28/96: C
CNOR 9/19/97: C
CNOR 10/25/99: C
CNOR 10/30/01: C
CNOR 6/13/02: C

TAXONOMY

The status of Castilleja aquariensis (Scrophulariaceae) as a taxonomically valid species is
uncontroversial (e.g., Welsh et al. 1993; Kartesz 1998).

NATURAL HISTORY

Morphology:
Castilleja aquariensis is a perennial herb, 1.5-3 dm tall, and probably somewhat parasitic. It has
spikes of flowers with pale yellow bracts in late June-August (bracts are more conspicuous than
the flower petals).

Habitat:
Castilleja aquariensis is endemic to the upper elevations of the Aquarius Plateau (including
Boulder Mountain) on the boundary between Garfield and Wayne Counties in south central
Utah. The species occurs sporadically in an area about 25 miles across in an east-west direction
and about 6 miles across in a north-south direction. Its typical habitat is subalpine sagebrush-
grass meadows and openings in spruce communities in rocky/gravelly soils from about 2800-
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3650 m elevation. 

POPULATION STATUS

The entire population of this species is estimated at about 45,000 individuals.

The U.S. Fish and Wildlife Service classifies Castilleja aquariensis as a candidate for
Endangered Species Act protection with a listing priority number of 8. The Utah Natural
Heritage Program lists this species as Imperiled. 

LISTING CRITERIA

A. The present or threatened destruction, modification, or curtailment of its habitat or range.

Historical range: Utah.

Current range: Upper elevations of the Aquarius Plateau (including Boulder Mountain)
on the boundary between Garfield and Wayne Counties in south central
Utah.

Land ownership: The species occurs entirely on public lands within the Dixie National
Forest.

Some populations of C. aquariensis are vulnerable to habitat destruction and degradation as a
consequence of road construction to support recreational and timber harvesting activities within
the species’ range.

B. Overutilization for commercial, recreational, scientific, or educational purposes.

None known.

C. Disease or predation.

This species is extensively impacted by domestic livestock grazing. It has been virtually
eliminated in sheep grazing allotments and has been greatly reduced in both numbers and
reproductive vigor in areas of moderate to heavy cattle grazing. Current studies have estimated a
total population of about 42,000 individuals in areas of light cattle grazing (over 90 percent of
the species’ total population on about 10 percent of the species’ potential habitat). 

The entire Aquarius Plateau is considered by many botanists and range conservationists to be
severely overgrazed. Efforts by the Forest Service to reduce grazing and implement grazing
systems that would promote enhanced vigor of forage species have been opposed by livestock
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grazing permittees. Continuation of current grazing patterns and intensities may extirpate the
species from much of its remaining occupied habitat leaving the species to persist only in its
more inaccessible relictual habitat. These relictual stands themselves continue to be vulnerable to
overgrazing as lack of rangeland forage abundance and quality may force utilization of
nontraditional grazing areas.

D. The inadequacy of existing regulatory mechanisms.

No Federal or State laws or regulations specifically protect C. aquariensis. The Forest Service
administratively recognizes this species for special management consideration. Intensive
livestock management will be necessary for the recovery of the species. As described above, C.
aquariensis is a sensitive indicator of grazing intensity on the overall plant community. A
reduction in range carrying capacity and other alterations of the current domestic livestock
grazing practices are necessary for the conservation of the species ecosystem. Protection of C.
aquariensis is in keeping with the Forest Service's mission to provide for the sustained yield of
range forage, one of its trust resources, to improve the grazing system on the Aquarius Plateau. 

While the conservation of C. aquariensis may require intensive management, this management
will benefit the entire ecosystem and should be implemented if only as a good management
practice. Proposed grazing systems would increase intensity of grazing use in these areas with
vigorous populations of C. aquariensis while reducing intensity of grazing use in areas of current
heavy use without vigorous C. aquariensis populations. Threat to the species is imminent with
the current grazing situation. The Fish and Wildlife Service and Forest Service signed a
conservation agreement for this species. However, due to resistance from local ranchers and
county governments this conservation agreement is not yet fully implemented (U.S. Fish and
Wildlife Service candidate assessment form)..

Current Conservation Efforts: The Forest Service is currently studying the biology and ecology
of C. aquariensis, emphasizing the impact of livestock grazing on the species’ reproductive
vigor. In addition, the Forest Service intends to monitor the population to determine whether
proposed changes in the grazing system would increase the viability of the population
throughout its range on the Aquarius Plateau.

The U.S. Fish and Wildlife Service and Forest Service have entered into a conservation
agreement for C. aquariensis. The Forest Service proposed a 40 percent+ reduction in livestock
grazing within the range of the C. aquariensis to bring forage utilization to the carrying capacity
of that range. The grazing permittees challenged the Forest Service both legally and
administratively to prevent the Forest Service's planned reduction. Full implementation of the
conservation agreement is contingent upon that planned reduction. 

E. Other natural or manmade factors affecting its continued existence.

Low population numbers and population fragmentation resulting from the extirpation of several
of the species’ smaller historic stands poses a threat to the species’ genetic potential to adapt to
changing environmental conditions.
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PETITION TO LIST

Big Pine partridge pea
(Chamaecrista lineata var. keyensis)

AS A FEDERALLY ENDANGERED SPECIES

CANDIDATE HISTORY

CNOR 7/1/75:
CNOR 12/15/80:
CNOR 11/28/83:
CNOR 9/27/85:
CNOR 2/21/90:
CNOR 9/30/93:
CNOR 10/25/99: C
CNOR 10/30/01: C
CNOR 6/13/02: C

TAXONOMY

The status of Chamaecrista lineata var. keyensis (Fabceae) as a taxonomically valid variety is
uncontroversial; Cassia keyensis is a synonym for this taxon (e.g., Kartesz 1998; Wunderlin and
Hansen 2000). This species is also known as Key cassia.

NATURAL HISTORY

Chamaecrista lineata var. keyensis is an herbaceous perennial plant that occurs only on the
edges of rockland hammocks and pinelands in the pine rocklands ecological community. It is
shade intolerant and requires periodic burning to reduce competition from woody vegetation
(TNC 1999). It was historically known from Big Pine Key and from one site on Cudjoe Key,
Monroe County, Florida (Long and Lakela 1971). It is presently known only from Big Pine Key,
where Ross and Ruiz (1996) found it in 130 of 145 (89 percent) pine rockland sample plots on
the island.

POPULATION STATUS

The total number of individuals has been estimated to be close to 10,000. Most known plants
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occur on the National Key Deer Refuge, with approximately 1,000 or fewer plants occurring on
unprotected, privately-owned lands elsewhere on Big Pine Key (Bradley and Gann 1999).

Pine rocklands on the National Key Deer Refuge encompass approximately 400 hectares (ha)
(1,000 acres) of the refuge’s 3,300 ha (8,200 acres (ac)) (personal communication 1999 cited in
U.S. Fish and Wildlife Service candidate assessment form). Given the species’ narrow habitat
range, and the small number of individuals that occur, Chamaecrista lineata var. keyensis is
vulnerable to extinction.

The U.S. Fish and Wildlife Service classifies Chamaecrista lineata var. keyensis as a candidate
for Endangered Species Act protection with a listing priority number of 6. The State of Florida
lists this variety as endangered (Wunderlin and Hansen 2000). The Florida Natural Heritage
Program lists this taxon as Imperiled.

LISTING CRITERIA

A. The present or threatened destruction, modification, or curtailment of its habitat or range.

Historical range: Big Pine Key and one site on Cudjoe Key, Florida.

Current range: Big Pine Key, Florida. 

Land ownership: Chamaecrista lineata var. keyensis can be found within the 40.5-ha
(1,000-ac) pine rocklands portion of the 3,321-ha (8,200-ac) National Key
Deer Refuge. Other known populations occur on private lands within
proximity of the National Key Deer Refuge and are not protected.

The acreage of pine rocklands on Big Pine Key was reduced from 1,049 ha (2,592 ac) in 1955 to
701 ha (1,732 ac) in 1989 (Folk 1991). This has resulted in a loss of approximately 33 percent of
habitat. A significant amount of pine rockland habitat in the Keys is still threatened by
development (personal communication 1998 cited in U.S. Fish and Wildlife Service candidate
assessment form). Based on the number of people moving to Florida, pressures from
development are not expected to diminish in the years to come, especially throughout the range
of Chamaecrista lineata var. keyensis. Florida had a 15.3 percent increase in the human
population from April 1, 1990, to July 1, 1998, and was ranked as the fourth fastest growing state
in the nation during 1998 (U.S. Census Bureau 1998). 

B. Overutilization for commercial, recreational, scientific, or educational purposes. 

None are known.

C. Disease or predation. 
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None are known.

D. The inadequacy of existing regulatory mechanisms.

The Florida Department of Agriculture and Consumer Services has designated this species as
endangered under Chapter 5B-40, Florida Administrative Code. This listing provides little or no
habitat protection beyond the State’s Development of Regional Impact process, which serves to
disclose impacts from projects, but provides no regulatory protection for State-listed plants on
private lands. Without local or county ordinances preventing the destruction of the plant,
conservation does not occur.

Current Conservation Efforts: The National Key Deer Refuge is conducting studies to determine
proper fire regimes for the listed species that occur in pine rocklands; however, there are no
specific conservation activities for Chamaecrista lineata var. keyensis. Although the
conservation activities on the National Key Deer Refuge are not targeting Chamaecrista lineata
var. keyensis, the species may benefit since it occupies habitat utilized by other listed species.
The U.S. Fish and Wildlife Service has developed a multi-species recovery plan. This plan is
ecosystem-based and includes many recommendations for conservation of the pine rockland
community (U.S. Fish and Wildlife Service 1998).

E. Other natural or manmade factors affecting its continued existence.

Fire suppression and exotic plant invasions are the biggest threats to Chamaecrista lineata var.
keyensis. Fire is required to maintain the pine rockland community. Under natural conditions,
lightning fires typically occurred at 3- to 7-year intervals. With fire suppression, hardwoods
eventually invade pine rocklands and shade out understory species like Chamaecrista lineata
var. keyensis. Fire suppression has reduced the size of the areas that burn and habitat
fragmentation has prevented fire from moving across the landscape in a natural way. Thus, many
pine rockland communities have moved past their normal “fire subclimax” and are succeeding to
tropical hardwood hammock communities. 

Currently, experimental fire regimes are being conducted on the National Key Deer Refuge on
Big Pine Key. The U.S. Fish and Wildlife Service is working cooperatively with Florida
International University in Miami to determine the proper fire frequencies necessary to maintain
the pine rockland community on the refuge. The fire management activities are designed to
induce two burns per year for 2 years, at 8 ha (20 ac) a year. This management plan is designed
for the endangered Key Deer (Odocoileus virginianus clavium), the threatened Garber’s spurge
(Chamaesyce (= Euphorbia) garberi), and the endangered key tree-cactus (Pilosocereus
(=Cereus) robinii), all of which utilize the pine rockland ecological community. Chamaecrista
lineata var. keyensis may benefit from the refuge’s fire management plan.

Exotic plants have significantly affected pine rocklands. At least 277 taxa of exotic plants are
now known to invade pine rocklands in South Florida (U.S. Fish and Wildlife Service 1998).
Some of these may compete directly with Chamaecrista lineata var. keyensis for space and
resources, while others have a profound effect on community structure and responses to fire. The
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exotic tree, Brazilian pepper (Schinus terebinthifolius) is the most widespread and one of the
most invasive species. If left uncontrolled in a fire-suppressed pineland, it will form a dense
monospecific canopy almost completely eliminating native vegetation. Earleaf acacia (Acacia
auriculiformis), natal grass (Rhynchelytrum repens), shrub verbena (Lantana camara), and
tongue tree (Albezia lebbeck) are some of the other exotic pests in pine rocklands. 

All of these species affect the characteristics of a fire when it does occur. Fires that once burned
fairly cool with mostly pine needle duff for fuel may now burn much hotter and affect the type of
community that develops following fire. For instance, a catastrophic fire moves the herbaceous
component to bracken fern thickets rather than grasses. Therefore, with the presence of exotic
species, it is uncertain just how a managed fire regime will affect Chamaecrista lineata var.
keyensis.

Based on the small number of individuals and narrow range, catastrophic events such as
hurricanes and tropical storms may negatively affect Chamaecrista lineata var. keyensis. Either
type of event could extirpate remaining populations, possibly causing the extinction of the
species.
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PETITION TO LIST

pineland sandmat
(Chamaesyce deltoidea pinetorum)

AS A FEDERALLY ENDANGERED SPECIES

CANDIDATE HISTORY

CNOR 10/25/99: C
CNOR 10/30/01: C
CNOR 6/13/02: C

TAXONOMY

The status of Chamaesyce deltoidea pinetorum (Euphorbiaceae) as a taxonomically valid
subspecies is uncontroversial; Euphorbia smallii is a synonym for this taxon (e.g., Kartesz 1998;
Wunderlin and Hansen 2000).

NATURAL HISTORY

Morphology:
Chamaesyce deltoidea pinetorum is a small erect or nearly-erect herbaceous perennial forming
small tufts. The stems have rather long hairs, as do the leaves, whose blades range in shape from
kidney-shaped to triangular to oval. The “flowers” are specialized structures called cyathia,
characteristic of the genus Euphorbia and its closest relatives (see Small 1933 for a technical
description). 

Habitat:
Chamaesyce deltoidea pinetorum is known only from the southern portion of the Miami Rock
Ridge in southern Miami-Dade County, Florida (Small 1933, Long and Lakela 1971, Wunderlin
1998). The current and historic ranges are similar. This species occurs on the pine rocklands
ecological community. It is shade intolerant and requires periodic burning to reduce competition
from woody vegetation.

POPULATION STATUS

 The total number of plants has been estimated to be fewer than 10,000. Fewer than 9,000 plants
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occur at seven preserve sites: Everglades National Park, Florida City Pineland, Navy Wells Park,
Palm Drive, Pine Ridge Sanctuary, Rock Pit #39, and Seminole Wayside Park. Fewer than 1,000
plants occur at fewer than 10 private unprotected sites (two 1999 personal communications cited
in U.S. Fish and Wildlife Service candidate assessment form).

The U.S. Fish and Wildlife Service classifies Chamaesyce deltoidea pinetorum as a candidate for
Endangered Species Act protection with a listing priority number of 6. The State of Florida lists
this subspecies as endangered (Wunderlin and Hansen 2000). The Florida Natural Heritage
Program lists this subspecies as Critically Imperiled.

LISTING CRITERIA

A. The present or threatened destruction, modification, or curtailment of its habitat or range.

Historical range: Southern portion of the Miami Rock Ridge in southern Miami-Dade
County, Florida.

Current range: Southern portion of the Miami Rock Ridge in southern Miami-Dade
County, Florida.

Land ownership: Over 90 percent of the remaining habitat occurs in Everglades National
Park; most of the remaining habitat occurs on preserves managed by
Miami-Dade County. The 10 sites on private property make up only a
small fraction of the available habitat.

Much of the habitat of Chamaesyce deltoidea pinetorum has been negatively altered by human
development. Pine rocklands in Miami-Dade County have been reduced to about 11 percent of
their former extent (Kernan and Bradley 1996). Of the estimated historical extent of 74,000
hectares (ha) (182,800 acres), only 8,140 ha (20,110 acres) of pine rocklands remained in 1996.
Outside the Everglades National Park, only about 1 percent of the Miami Rock Ridge pinelands
have escaped clearing, and much of the remaining pinelands is in small remnant blocks isolated
from other natural areas (Herndon 1998). 

Florida had a 15.3 percent increase in its human population from April 1, 1990, to July 1, 1998,
and was ranked as the fourth fastest growing state in the nation during 1998 (U.S. Census Bureau
1998). This trend is expected to continue. Herndon (1998) and Bradley and Gann (1999) suggest
that hydrologic manipulations to Taylor Slough and the Shark River Slough could affect the
occurrence of Chamaesyce deltoidea pinetorum in Everglades National Park, and that excessive
flooding in the pine rockland of Long Pine Key may be damaging to this population. 

B. Overutilization for commercial, recreational, scientific, or educational purposes. 

None are known.
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C. Disease or predation. 

None are known

D. The inadequacy of existing regulatory mechanisms.

The Florida Department of Agriculture and Consumer Services has designated Chamaesyce
deltoidea, which includes  pinetorum and two other subspecies, as endangered under Chapter
5B-40, Florida Administrative Code. This listing provides little or no habitat protection beyond
the State’s Development of Regional Impact process, which discloses project impacts, but
provides no regulatory protection for State-listed plants on private lands. Without local or county
ordinances preventing the destruction of the plant, conservation does not occur. 

Current Conservation Efforts: In 1979, Miami-Dade County enacted the Environmentally
Endangered Lands Covenant Program which gives private land owners of pine rockland habitat a
tax break if they agree to not develop the property and instead to manage it for a period of ten
years (U.S. Fish and Wildlife Service 1998). The U.S. Fish and Wildlife Service has developed a
multi-species recovery for the threatened and endangered species of South Florida. This plan is
ecosystem-based and includes many recommendations for conservation of the pine rockland
community (U.S. Fish and Wildlife Service 1998).

E. Other natural or manmade factors affecting its continued existence. 

Fire suppression and  exotic plant invasions are the greatest threats to Chamaesyce deltoidea 
pinetorum. Fire is required to maintain the pine rockland community. Under natural conditions,
lightning fires typically occurred at 3- to 7-year intervals. With fire suppression, hardwoods
eventually invade pine rocklands and shade understory species like Chamaesyce deltoidea 
pinetorum. Fire suppression has reduced the areas that do burn, and habitat fragmentation has
prevented fire from crossing the landscape in a natural way. Thus, many pine rockland
communities have moved past their normal “fire subclimax” toward tropical hardwood hammock
communities.

Invasive exotic species have also altered the type of fire that occurs in pine rocklands.
Historically, pine rocklands had an open low understory where natural fires remained patchy
with low temperature intensity, thus sparing many native plants such as Chamaesyce deltoidea 
pinetorum. The current density of exotic plant overgrowth may no longer allow the species to be
conserved through prescribed burning. Dense vegetative growth can create very high fire
temperatures and longer burning periods. Pine rockland plants cannot tolerate these extreme
conditions. Given the current conditions, exotic plant control may require alternate, more labor
intensive methods such as hand chopping followed by spot treatment, which is very costly
because of the hand labor. Given the acreage of land, staffing, and budget constraints, this
method may not be feasible in Everglades National Park staff or Miami-Dade County preserves.
Exotic plant taxa seriously threaten pine rocklands. As a result of human activities, at least 277
taxa of exotic plants are now known to have invaded pine rocklands throughout South Florida
(U.S. Fish and Wildlife Service 1999).
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The most serious threats to Chamaesyce deltoidea  pinetorum and other pine rockland endemic
plants are from Brazilian pepper (Schinus terebinthifolius) and Burmareed (Neyraudia
reynaudiana). Other invasive species, including melaleuca (Melaleuca quinquenervia), are also
problems. Based on the small number of individuals within a narrow range, catastrophic events
such as hurricanes and tropical storms may negatively affect Chamaesyce deltoidea  pinetorum.
Either type of event could extirpate remaining populations.
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PETITION TO LIST

wedge sandmat
(Chamaesyce deltoidea serpyllum)

AS A FEDERALLY ENDANGERED SPECIES

CANDIDATE HISTORY

CNOR 7/1/75:
CNOR 12/15/80:
CNOR 11/28/83:
CNOR 9/27//85:
CNOR 2/21/90:
CNOR 9/30/93:
CNOR 10/25/99: C
CNOR 10/30/01: C
CNOR 6/13/02: C

TAXONOMY

The status of Chamaesyce deltoidea serpyllum (Euphorbiaceae) as a taxonomically valid
subspecies is uncontroversial; Euphorbia deltoidea var. serpyllum is a synonym for this taxon
(e.g., Kartesz 1998; Wunderlin and Hansen 2000). This subspecies is also known as wedge
spurge.

NATURAL HISTORY

Morphology
Chamaesyce deltoidea serpyllum is a small prostrate perennial herb. The stems are slender and
numerous, radiating out from the tap root. The leaves are more or less triangular. The “flowers”
are cyathia, the specialized inflorescences characteristic of the genus Euphorbia and its close
relatives. 

Habitat
Wedge sandmat is known only from pine rockland vegetation on Big Pine Key, Monroe County,
Florida (Small 1933, Long and Lakela 1971, Wunderlin 1998, Ross and Ruiz 1996). The current
and historic ranges are similar. This species occurs on the edges of hammocks and pinelands.
Chamaesyce deltoidea serpyllum is shade intolerant and requires periodic burning to reduce
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competition from woody vegetation.

POPULATION STATUS

The total number of individuals has been estimated to be fewer than 10,000 plants at only six
sites. Most known plants occur on the National Key Deer Refuge, with approximately 1,000 or
fewer plants occurring on unprotected, privately-owned lands within the vicinity of the refuge
(Ross and Ruiz 1996; two 1999 personal communications cited in U.S. Fish and Wildlife Service
candidate assessment form).

Pine rocklands on the National Key Deer Refuge at Big Pine Key encompass approximately 400
hectares (ha) (1,000 acres) of the refuge’s 3,300 ha (8,200 acres (ac)). Ross and Ruiz (1996)
found Chamaesyce deltoidea serpyllum only in study transects in the northern and eastern
portions of the island. Given the species’ narrow habitat range, and small number of individuals
that occur, Chamaesyce deltoidea serpyllum is vulnerable to extinction.

The U.S. Fish and Wildlife Service classifies Chamaesyce deltoidea serpyllum as a candidate for
Endangered Species Act protection with a listing priority number of 6. The State of Florida lists
this subspecies as endangered (Wunderlin and Hansen 2000). The Florida Natural Heritage
Program lists this taxon as Critically Imperiled.

LISTING CRITERIA

A. The present or threatened destruction, modification, or curtailment of its habitat or range.

Historical range: Big Pine Key, Monroe County, Florida.

Current range: Big Pine Key, Monroe County, Florida.

Land ownership: Chamaesyce deltoidea serpyllum can be found within the 400.5-ha (1,000-
ac) pine rocklands portion of the 3,321-ha (8,200-ac) National Key Deer
Refuge. Although it probably occurs on other preserved sites on Big Pine
Key, this needs to be documented. Other known populations are on private
lands near the National Key Deer Refuge and are not protected

Acreage of pine rocklands on Big Pine Key was reduced from 1,049 ha (2,592 acres) in 1955 to
701 ha (1,732 acres) in 1989 (Folk 1991). This results in a loss of approximately 33 percent of
habitat. A significant amount of pine rockland habitat in the Keys is still threatened by
development (personal communication 1998 cited in U.S. Fish and Wildlife Service candidate
assessment form). Based on the number of humans moving to Florida, pressures from
development are not expected to diminish in the years to come, especially throughout the range
of Chamaesyce deltoidea serpyllum. Florida had experienced a 15.3 percent increase in the
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human population from April 1, 1990, to July 1, 1998, and was ranked as the fourth fastest
growing state in the nation during 1998 (U.S. Census Bureau 1998).

B. Overutilization for commercial, recreational, scientific, or educational purposes. 

None are known.

C. Disease or predation. 

None are known.

D. The inadequacy of existing regulatory mechanisms.

The Florida Department of Agriculture and Consumer Services has designated Chamaesyce
deltoidea, which includes serpyllum and two other subspecies, as endangered under Chapter 5B-
40, Florida Administrative Code. This listing provides little or no habitat protection beyond the
State’s Development of Regional Impact process, which serves to disclose impacts from
projects, but provides no regulatory protection for State-listed plants on private lands. Without
local or county ordinances preventing the destruction of the plant, conservation does not occur.

Current Conservation Efforts: In association with the Florida International University of Miami,
the National Key Deer Refuge on Big Pine Key is conducting a 2-year control burn study to
determine proper fire regimes for Keydeer, which utilize pine rocklands. Although the
conservation activities on the refuge are not targeting Chamaesyce deltoidea serpyllum, the
species may benefit because it occupies habitat utilized by the Key deer.

The U.S. Fish and Wildlife Service has developed a multi-species recovery plan for the
threatened and endangered species of South Florida. This plan is ecosystem-based and includes
many recommendations for conservation of the pine rockland community (U.S. Fish and
Wildlife Service 1998).

E. Other natural or manmade factors affecting its continued existence.

Fire suppression and exotic plant invasions are the biggest threats to Chamaesyce deltoidea 
serpyllum. Fire is required to maintain the pine rockland community. Under natural conditions,
lightning fires typically occurred at 3- to 7-year intervals. With fire suppression, hardwooods
eventually invade pine rocklands and shade out understory species like Chamaesyce deltoidea 
serpyllum. Fire suppression has reduced the size of the areas that do burn and habitat
fragmentation has prevented fire from moving across the landscape in a natural way. Thus, many
pine rockland communities have moved past their normal “fire subclimax” and are succeeding to
tropical hardwood hammock communities. 

Currently, experimental fire regimes are being conducted on the National Key Deer Refuge on
Big Pine Key. The U.S. Fish and Wildlife Service is working cooperatively with Florida
International University in Miami to determine the proper fire frequencies necessary to maintain
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the pine rockland community on the refuge. The fire management activities are designed to
induce two burns per year for 2 years, at 8 ha (20 ac) a year. This management plan is designed
for the endangered Key Deer (Odocoileus virginianus clavium), and the threatened garber’s
spurge (Chamaesyce (= Euphorbia) garberi), which utilize the pine rockland ecological
community. Chamaesyce deltoidea serpyllum may benefit from the Refuge’s fire management
plan.

Exotic plants have significantly affected pine rocklands. At least 277 taxa of exotic plants are
now known to invade pine rocklands in South Florida (U.S. Fish and Wildlife Service 1998).
Some of these may compete directly with Chamaesyce deltoidea serpyllum for space and
resources, while others have a profound effect on community structure and responses to fire. The
exotic tree, Brazilian pepper (Schinus terebinthifolius) is the most widespread and one of the
most invasive species. If left uncontrolled in a fire-suppressed pineland, it will form a dense
monospecific canopy almost completely eliminating native vegetation. Earleaf acacia (Acacia
auriculiformis), natal grass (Rhynchelytrum repens), shrub verbena (Lantana camara), and
tongue tree (Albezia lebbeck) are some of the other exotic pests in pine rocklands. 

All of these species affect the characteristics of a fire when it does occur. Fires that once burned
fairly cool with mostly pine needle duff for fuel may now burn much hotter and affect the type of
community that develops following fire. For instance, a catastrophic fire moves the herbaceous
component to bracken fern thickets rather than grasses. Therefore, with the presence of exotic
species, it is uncertain just how a managed fire regime will affect Chamaesyce deltoidea
serpyllum.

Based on the small number of individuals within a narrow range, catastrophic events such as
hurricanes and tropical storms may negatively affect Chamaesyce deltoidea serpyllum. Either
type of event could extirpate remaining populations.
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PETITION TO LIST

Cape Sable thoroughwort
(Chromolaena frustrata)

AS A FEDERALLY ENDANGERED SPECIES

CANDIDATE HISTORY

CNOR 10/25/99: C
CNOR 10/30/01: C
CNOR 6/13/02: C

TAXONOMY

The taxonomic status of Chromolaena frustrata (Asteraceae) as a valid species is
uncontroversial; Eupatorium frustratum is a synonym for this taxon (e.g., Kartesz 1998;
Wunderlin and Hansen 2000).

NATURAL HISTORY

Morphology:
Chromolaena frustrata is an erect fragrant herb up to about 8 inches tall with 1 to many stems
and opposite leaves. Flower heads are in small clusters. Each head has 25 or more small flowers,
with blue or violet petals.

Habitat:
This species is found in undisturbed areas, most commonly in open sun to partial shade at the
edges of rockland hammock and in coastal rock barren. It is often found growing in the shade of
other species. It was historically known from coastal berm along the northern edges of Florida
Bay.  Coastal rock barrens are composed of exposed Key Largo Limestone with a diverse
assemblage of herbaceous plant taxa, many of which are halophytes (Bradley and Gann 1999).

The historical range of Chromolaena frustrata is on nine islands of the Florida Keys, from Key
Largo to Boca Grande Key (12 miles west of Key West in Key West National Wildlife Refuge).
Known localities include Boca Grande Key, Big Pine Key, Knights Key, Key Largo, Long Key,
Plantation Key, Lignumvitae Key, Upper Matecumbe Key, and Lower Matecumbe Key. On the
mainland, Chromolaena frustrata was historically reported from the Turner River (Bradley and
Gann 1999, citing Moldenke 1944), the Ten Thousand Islands area, Cape Sable, along the
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Buttonwood Canal (east of Coot Bay, north of the Bear Lake Road), just south of West Lake,
and in Madeira Hammock. 

Chromolaena frustrata now occurs on the Everglades National Park, two State parks (Long Key
State Recreation Area and Lignumvitae Key State Botanical Site), and two unprotected sites. It
has been searched for on Knights Key but that island has been almost completely developed and
it probably no longer exists there (Bradley and Gann 1999). It was not seen in a 1996 survey of
Boca Grande Key. It has not been seen recently on Lower Matecumbe Key, Key Largo, or
Plantation Key, but thorough searches have not been conducted (Bradley and Gann 1999).

POPULATION STATUS

The total number of plants is estimated at fewer than 1,000 (Bradley and Gann 1999).
Chromolaena frustrata’s restricted ecological range and its drastic loss of habitat suggest that the
number of individuals is declining.

The U.S. Fish and Wildlife Service classifies Chromolaena frustrata as a candidate for
Endangered Species Act protection with a listing priority number of 5. The State of Florida lists
this species as endangered (Wunderlin and Hansen 2000). The Florida Natural Heritage Program
lists this species as Critically Imperiled.

LISTING CRITERIA

A. The present or threatened destruction, modification, or curtailment of its habitat or range.

Historical range: Florida (Florida Keys: Boca Grande Key, Big Pine Key, Knights Key,
Key Largo, Long Key, Plantation Key, Lignumvitae Key, Upper
Matecumbe Key, and Lower Matecumbe Key; Mainland: Turner River,
the Ten Thousand Islands area, Cape Sable, along the Buttonwood Canal
(east of Coot Bay, north of the Bear Lake Road), just south of West Lake,
and in Madeira Hammock).

Current range: Florida (Everglades National Park, Long Key State Recreation Area,
Lignumvitae Key State Botanical Site, and two unprotected sites).

Land ownership: Chromolaena frustrata has been found on the Everglades National Park,
two State parks (Long Key State Recreation Area and Lignumvitae Key
State Botanical Site), and two unprotected sites.

Habitat loss threatens Chromolaena frustrata. While more careful surveys might turn up a few
more sites in the Keys, it is clear that Chromolaena frustrata has lost much of its habitat there,
especially on heavily developed islands like Knights Key. It is now known in the Keys at only
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two non-preserve sites and three protected sites. While recent information is lacking from the
mainland (Ten Thousand Islands, Turner River, and Cape Sable), the prospects of it occurring
there are not good due to past farming in the Cape Sable area and the spread of exotic pest plants
(discussed below). Its status in the Turner River area is unknown. 

Most Chromolaena frustrata habitat has been negatively altered or destroyed by human activity.
Based on the number of people moving to Florida, pressures from development are not expected
to diminish in the years to come. Florida had a 15.3 percent increase in the human population
from April 1, 1990, to July 1, 1998, and was ranked as the fourth fastest growing state in the
nation during 1998 (U.S. Census Bureau 1998).

B. Overutilization for commercial, recreational, scientific, or educational purposes. 

None are known.

C. Disease or predation. 

None are known.

D. The inadequacy of existing regulatory mechanisms.

The Florida Department of Agriculture and Consumer Services has designated Chromolaena
frustrata (= Eupatorium frustratum) as endangered under Chapter 5B-40, Florida Administrative
Code. This listing provides little or no habitat protection beyond the State’s Development of
Regional Impact process, which serves to disclose impacts from projects, but provides no
regulatory protection for State-listed plants on private lands. Without local or county ordinances
preventing the destruction of the plant, conservation does not occur.

Current Conservation Efforts: Although the Chromolaena frustrata populations located on
public lands are protected from development, they are still under threat from exotic vegetation.
There are no specific conservation activities for Chromolaena frustrata on public lands. There
are no current conservation activities for the two non-preserve Chromolaena frustrata
populations. The U.S. Fish and Wildlife Service has developed a multi-species recovery plan for
the threatened and endangered species of South Florida. This plan is ecosystem-based and
includes many recommendations for conservation of the communities where Chromolaena
frustrata occurs (U.S. Fish and Wildlife Service 1998).

E. Other natural or manmade factors affecting its continued existence.

Bradley and Gann (1999) state that exotic plant taxa negatively impact Chromolaena frustrata
wherever it occurs. Brazilian pepper (Schinus terebinthifolius) occurs in all habitats where this
species occurs and is currently a big problem in coastal rock barrens and rockland hammock
ecotones. Latherleaf (Colubrina asiatica) is invading large areas of hammocks within Everglades
National Park along the edge of Florida Bay. This species can radically change the structure of
these hammocks and may be eliminating occurrences of this species (Bradley and Gann 1999).
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Management of exotic plant invasion is crucial to the conservation of the species. Without
proper control and eradication of these exotic plants, Chromolaena frustrata will be extirpated.

Over the long run, sea level rise is also a threat to this species. All known populations are in low
lying areas near the coast (Bradley and Gann 1999), where sea level rise in the twentieth century
has been shown to cause changes to the native vegetation. Given the species’ narrow range and
the small number of extant individuals, Chromolaena frustrata is extremely vulnerable to natural
catastrophic events such as hurricanes and tropical storms. These natural events could extirpate
existing populations.
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PETITION TO LIST

Puerto Rico manjack
(Cordia rupicola)

AS A FEDERALLY ENDANGERED SPECIES

CANDIDATE HISTORY

CNOR 7/1/75:
CNOR 12/15/80:
CNOR 11/28/83:
CNOR 9/27/85:
CNOR 2/21/90:
CNOR 9/30/93:
CNOR 10/25/99: C
CNOR 10/30/01: C
CNOR 6/13/02: C

TAXONOMY

Cordia (Boraginaceae) is a genus of about 250 or more species of trees and shrubs of tropical
and subtropical regions. Liogier and Martorell (1982) recognize seventeen species for Puerto
Rico. Fifteen species are considered to be native to Puerto Rico and the remaining two are
introduced.  The U.S. Fish and Wildlife Service gives no common name for this species in its
candidate species list, but Kartesz (1998) uses the name “Puerto Rico manjack”. The status of
Cordia rupicola as a valid species is uncontroversial (e.g., Kartesz 1998).

NATURAL HISTORY

Morphology:
Cordia rupicola is a small shrub reaching about 1.5 to 5 meters (4.9 to 16.4 feet) in height.
Leaves are ovate to elliptic, 2 to 9 centimeters (cm) (0.8 to 3.5 inches) long and chartaceous. The
upper leaf surface is rigidly scabrous, beneath puberulous and the strigose petioles are from 2 to
10 millimeters (0.1 to 0.4 inches) long. Flowers are in solitary globular heads about 1 cm (0.4
inches) in diameter and up to 20 flowered. The corolla is white, 7 mm (0.3 inches) long, and the
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fruit is a red one-seeded drupe about 4 to 5 mm (0.2 inches) long (Proctor 1991).

Habitat:
Cordia rupicola was previously thought to be endemic to Puerto Rico but has recently (1987)
been reported from the island of Anegada. The species was first discovered by the German
botanical collector Paul Sintenis in 1886 at Los Indios, located between Barinas and Guayanilla.
It was later found in the Guánica area in 1887, and again in 1943 and 1959 (Proctor 1991).

Surveys conducted in 1991 did not find the species at the historical locations in Guánica and
Guayanilla (Proctor 1991). At that time, the only known location was that of Anegada. However,
surveys conducted in 1995 located the species in the area of Peñuelas, an area to the east of
Guayanilla, at a site called El Peñon.

The Peñuelas site is located within the subtropical dry forest life zone overlying a limestone
substrate. The hills are wooded with a low dense brush, 2 to 3 meters (6.5 to 9.8 feet) in height,
with only a few scattered trees that reach 4 to 5 meters (13.1 to 16.4 feet) tall. The area appears
to have been cut over recently. The scattered trees include Bourreria succulenta var. succulenta
(palo de vaca), Bucida buceras (ucar), and Bursera simaruba (almacito). The shrub layer is
dominated by Croton humilis, Eupatorium sinuatum, Lantana reticulata (caria quillo), and
Turnera diffusa. Average rainfall received in this dry life zone is less than 66 cm (25.7 inches) a
year. The site is privately owned and the area is part of a residential development (Breckon and
Kolterman 1996).

POPULATION STATUS

Approximately 15 plants of C. rupicola have been located at the Peñuelas site. Some plants were
observed with fruit in the month of January. Other rare and endangered plants, including
Eugenia woodburyana (listed as endangered), Myrtus bellonis, Passiflora bilobata, and Nashia
inaguensis, are also known from the site (Breckon and Kolterman 1996).

The U.S. Fish and Wildlife Service classifies Cordia rupicola as a candidate for Endangered
Species Act protection with a listing priority number of 2.

LISTING CRITERIA

A. The present or threatened destruction, modification, or curtailment of its habitat or range.

Historical range: Puerto Rico, British Virgin Islands (Anegada).
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Current range: Puerto Rico.

Land ownership: The only known population is located on privately owned land.

The species is currently known from only one area in Puerto Rico. While it has been reported
from Anegada, little is known about the species on that island. The known population site in
Puerto Rico is located on privately owned land that forms part of a residential development.
Although lots are large in size, many of the surrounding lots have been completely cleared for
house construction. While high voltage power lines that pass over the property may protect the
area somewhat, concern has been expressed over the Puerto Rico Energy Authority’s clearing of
vegetation under such lines by cutting, burning, or the use of herbicides.

B. Overutilization for commercial, recreational, scientific, or educational purposes. 

The species is not known to be utilized for commercial, recreational, scientific or educational
purposes.

C. Disease or predation. 

Neither disease nor predation have been documented to be factors affecting this species.

D. The inadequacy of existing regulatory mechanisms. 

The Commonwealth of Puerto Rico has adopted a regulation that recognizes and provides a
protection for certain Commonwealth listed species. However, Cordia rupicola is not on this list.
Federal listing would provide protection under the Endangered Species Act, and, by virtue of the
existing cooperative agreement under section 6, it would ensure the species’ addition to the
Commonwealth list.

Current Conservation Efforts: Studies of the species’ distribution, abundance and reproductive
biology by the University of Puerto Rico, Mayaguez Campus are ongoing.

E. Other natural or manmade factors affecting its continued existence.

One of the most important factors affecting the continued survival of this species is its limited
distribution. It is currently known from only one site in Puerto Rico, on privately owned land.
The site is located within the driest life zone on the island, and fires, both spontaneous and
caused by man, are a frequent occurrence. In addition, damage from catastrophic events, such as
hurricanes, could result in the loss of a significant number of individuals. Hurricane Georges, in
1998, caused severe damage in this part of the island.
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PETITION TO LIST

Florida prairie-clover
(Dalea carthagenensis var. floridana)

AS A FEDERALLY ENDANGERED SPECIES

CANDIDATE HISTORY

CNOR 10/25/99: C
CNOR 10/30/01: C
CNOR 6/13/02: C

TAXONOMY

The taxonomic status of Dalea carthagenensis var. floridana (Fabaceae) as a valid variety is
uncontroversial (e.g., Kartesz 1998; Wunderlin and Hansen 2000).

NATURAL HISTORY

Morphology:
Dalea carthagenensis var. floridana is a shrub up to 2 meters (6 feet) tall with small pealike
flowers borne in spikes. 

Habitat:
Dalea carthagenensis var. floridana is known only from pine rocklands, edges of rockland
hammock edges, and coastal uplands. It has been collected in Miami-Dade, Collier, Monroe, and
Palm Beach Counties. It was last reported from Palm Beach County in 1918. Currently, it is
known from the Big Cypress National Preserve in Collier and Monroe Counties and from the
Miami Rock Ridge in Miami-Dade County at the Charles Deering Estate and at the R. Hardy
Matheson Preserve. Some of the Miami area sites where Dalea carthagenensis var. floridana
was once collected still exist, so it could be worth searching Key Biscayne (Crandon Park), the
Castellow Hammock Environmental Education Center, the Cox Hammock, and the edge of
Everglades National Park (Bradley and Gann 1999) to determine whether or not the species is
extant at those sites.

This shrub is found in several habitats, including edges of rockland hammock and pine rockland,
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coastal upland, and marl prairie (Bradley and Gann 1999). Fire is probably very important to this
taxon. Plants probably do not tolerate shading by hardwoods in the absence of periodic fires.
Two of the extirpated occurrences were reported from rockland hammocks (Castellow and Cox).
Plants probably occurred at the edges of these hammocks.  Bradley and Gann (1999) report that
plants were known to occur in coastal uplands on Key Biscayne at Crandon Park.  Good
information on the habitat it occurred in is not available, but it probably grew along the edges of
one of several small maritime hammocks there, and possibly in coastal strand (Bradley and Gann
1999).

POPULATION STATUS

The number of plants has been estimated at fewer than 1,000, perhaps about 200 to 300. All are
on protected lands (Bradley and Gann 1999).

The U.S. Fish and Wildlife Service classifies Dalea carthagenensis var. floridana as a candidate
for Endangered Species Act protection with a listing priority number of 6. The State of Florida
lists this taxon as endangered (Wunderlin and Hansen 2000). The Florida Natural Heritage
Program lists this taxon as Critically Imperiled.

LISTING CRITERIA

A. The present or threatened destruction, modification, or curtailment of its habitat or range.

Historical range: Florida.

Current range: Florida.

Land ownership: All known plants of Dalea carthagenensis var. floridana occur on
preserved lands. All known non-preserved sites have been extirpated.

Most of Dalea carthagenensis var. floridana’s habitat has been negatively altered by human
activity. Pine rocklands in Miami-Dade County have been reduced to about 11 percent of their
former extent (Kernan and Bradley 1996). Of the estimated historical extent of 74,000 hectares
(ha) (182,780 acres), only 8,140 ha (20,106 acres) of pine rocklands remained in 1996. Outside
of the Everglades National Park, only about 1 percent of the Miami Rock Ridge pinelands have
escaped clearing, and much of the remaining pinelands is in small remnant blocks isolated from
other natural areas (Herndon 1998). Florida had a 15.3 percent increase in the human population
from April 1, 1990, to July 1, 1998, and was ranked as the fourth fastest growing state in the
nation during 1998 (U.S. Census Bureau 1998). Given the popularity of South Florida, this trend
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is expected to continue.

B. Overutilization for commercial, recreational, scientific, or educational purposes. 

None are known.

C. Disease or predation. 

None are known.

D. The inadequacy of existing regulatory mechanisms.

The Florida Department of Agriculture and Consumer Services has designated Dalea
carthagenensis as endangered under Chapter 5B-40, Florida Administrative Code. This listing
provides little or no habitat protection beyond the State’s Development of Regional Impact
process, which serves to disclose impacts from projects, but provides no regulatory protection
for State-listed plants on private lands. Without local or county ordinances preventing the
destruction of the plant, conservation does not occur.

Current Conservation Efforts: No specific conservation activities are being conducted for Dalea
carthagenensis var. floridana. Although there is some exotic plant control at Big Cypress
National Preserve, current efforts may be insufficient due to the overwhelming task, and current
staffing and budget constraints. The U.S. Fish and Wildlife Service has developed an ecosystem-
based, multi-species recovery plan for the threatened and endangered species of South Florida. It
includes many recommendations for conservation of the pine rockland community (U.S. Fish
and Wildlife Service 1999).

E. Other natural or manmade factors affecting its continued existence. 

Fire suppression and invasive exotic plants are the greatest threats to Dalea carthagenensis var.
floridana. Fire is required to maintain the pine vegetation and keep hardwoods from
encroaching. Under natural conditions, lightning fires typically occurred at 3- to 7-year intervals.
With fire suppression, hardwoods eventually invade pine rocklands and shade out understory
species like Dalea carthagenensis var. floridana. Fire suppression has reduced the size of the
areas that burn and habitat fragmentation has prevented fire from moving across the landscape in
a natural way. Thus, many pine rockland communities have moved past their normal “fire
subclimax” toward tropical hardwood hammock communities. More to the point, the sites where
this plant persists in the Miami metro area are surrounded by urban development, making
prescribed burning difficult but not impossible.

Exotic species have also altered the type of fire that occurs in pine rocklands. Historically, pine
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rocklands had an open low understory where natural fires remained patchy with low temperature
intensity, thus sparing many native grasses and understory plants such as Dalea carthagenensis
var. floridana. The current density of exotic plant overgrowth throughout the range of Dalea
carthagenensis var. floridana has created a situation that may no longer allow the species to be
conserved through fire. Dense vegetative growth can create immense fire temperatures and
longer burning periods.

Pine rockland plants cannot tolerate these extreme conditions. Given the current conditions,
exotic plant control may require an alternate, more labor intensive method. One such method,
hand chopping followed by spot treatment, requires extensive man-hours and is very costly. This
method is feasible, if costly, at a small, intensively managed site like the Charles Deering Estate,
but not for the large Big Cypress National Preserve.

Exotic plant taxa have significantly affected pine rocklands. As a result of human activities, at
least 277 taxa of exotic plants are now known to have invaded pine rocklands throughout South
Florida (U.S. Fish and Wildlife Service 1998). In much of south Florida, the worst of these
plants are Brazilian peppertree (Schinus terebinthifolius) and Burmareed (Neyraudia
reynaudiana). Melaleuca (Melaleuca quinquenervia) is a severe problem in the Big Cypress
National Preserve. All exotic, nuisance plant species threaten the native vegetation with
extirpation or extinction.

Given the species’ narrow range and the small number of individuals that exist, Dalea
carthagenensis var. floridana is extremely vulnerable to natural catastrophic events such as
hurricanes and tropical storms. Either one of these events could extirpate existing populations.
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PETITION TO LIST

Florida pineland crabgrass
(Digitaria pauciflora)

AS A FEDERALLY ENDANGERED SPECIES

CANDIDATE HISTORY

CNOR 12/15/80:
CNOR 11/28/83:
CNOR 9/27/85:
CNOR 2/21/90:
CNOR 9/30/93:
CNOR 10/25/99: C
CNOR 10/30/01: C
CNOR 6/13/02: C

TAXONOMY

The taxonomic status of Digitaria pauciflora (Poaceae) as a valid species is uncontroversial
(e.g., Kartesz 1998; Wunderlin and Hansen 2000). This species is also known as twospike
crabgrass. It was first collected in 1903, was described in 1928, and was subsequently apparently
not collected from 1936 until Charles E. Hilsenbeck rediscovered it in Everglades National Park
in 1973 (Bradley and Gann 1999).

NATURAL HISTORY

Morphology:
Digitaria pauciflora is an herbaceous perennial grass 0.5-1 meter (1.5-3 feet) tall (Small 1933)
that can be recognized in the field by its dense covering of erect hairs, giving the plant a very
fuzzy and glaucous look (Bradley and Gann 1999).

Habitat:
The historic distribution of Digitaria pauciflora was from about South Miami to Long Pine Key,
and “island” of pineland in Everglades National Park about 42 miles from South Miami. 
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Plants occur most commonly along the ecotone between pine rockland and marl prairie, but
extend somewhat into both of these ecosystems (Bradley and Gann 1999). The soil where it
occurred at the Richmond Pine Rocklands has been classified as Biscayne marl, drained (USDA
1996). These habitats, particularly marl prairie, flood for one to several months every year in the
wet season (Bradley and Gann 1999). Pine rocklands and their associated prairies are fire-
maintained, with a natural fire frequency of 3 to 7 years for pine rocklands and perhaps slightly
more frequently for marl prairies (Bradley and Gann 1999); in the absence of fire, tropical
hardwoods quickly encroach. Bradley and Gann (1999) estimate the Long Pine Key occurrence
of this species to have between 1000 and 10,000 individuals. The range of Digitaria pauciflora
on Long Pine Key covers about 8,000 hectares (ha) (31 square miles) (Avery 1983).

POPULATION STATUS

Currently, Digitaria pauciflora is only known from Long Pine Key, but in 1995 a single plant
was discovered in a marl prairie in the Richmond Pine Rocklands in Miami-Dade County. This
plant, on the grounds of the Luis Martinez U.S. Army Reserve Center in the Richmond Pineland
Complex, has since disappeared. (Herndon 1998; The Nature Conservancy 1999; two 1999
personal communications cited in U.S. Fish and Wildlife Service candidate assessment form).

The U.S. Fish and Wildlife Service classifies Digitaria pauciflora as a candidate for Endangered
Species Act protection with a listing priority number of 5. The State of Florida lists this species
as endangered (Wunderlin and Hansen 2000). The Florida Natural Heritage Program lists this
species as Critically Imperiled.

LISTING CRITERIA

A. The present or threatened destruction, modification, or curtailment of its habitat or range.

Historical range: southern Florida.

Current range: Long Pine Key, Florida.

Land ownership: All but one plant of Digitaria pauciflora occurs within Everglades
National Park. A single individual was found in 1995 at the Captain Luis
Martinez U.S. Army Reserve Center in the Richmond Pineland Complex,
but this plant has disappeared..

Most of the historic habitat of Digitaria pauciflora has been destroyed. Pine rocklands in Miami-
Dade County (including patches of marl prairie) have been reduced to about 11 percent of their
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former extent (Kernan and Bradley 1996). Of the estimated historical extent of 74,000 ha
(182,780 acres), only 8,140 ha (20,106 acres) of pine rocklands remained in 1996. Outside of the
Everglades National Park, only about 1 percent of the Miami Rock Ridge pinelands have
escaped clearing, and much of the remaining pinelands are in small remnant blocks isolated from
other natural areas (Herndon 1998). The regional water control efforts in the Everglades system
may alter the hydrology of the Long Pine Key portion of the Everglades National Park,
negatively affecting Digitaria pauciflora (Herndon 1998).

B. Overutilization for commercial, recreational, scientific, or educational purposes. 

None are known.

C. Disease or predation. 

None are known.

D. The inadequacy of existing regulatory mechanisms. 

The Florida Department of Agriculture and Consumer Services has designated Digitaria
pauciflora as endangered under Chapter 5B-40, Florida Administrative Code. This listing
provides little or no habitat protection beyond the State’s Development of Regional Impact
process, which serves to disclose impacts from projects, but provides no regulatory protection
for State-listed plants on private lands. Without local or county ordinances preventing the
destruction of the plant, conservation does not occur.

Current Conservation Efforts: No specific conservation activities for Digitaria pauciflora occur
at the Everglades National Park. Although there is some exotic plant control, current efforts may
be insufficient due to the overwhelming task and current staffing and budget constraints. No
conservation efforts are being conducted at the U.S. Army Reserve Center. The U.S. Fish and
Wildlife Service has developed a multi-species recovery plan for the threatened and endangered
species of South Florida. This plan is ecosystem-based and includes many recommendations for
conservation of the communities where Digitaria pauciflora occurs (U.S. Fish and Wildlife
Service 1999).

E. Other natural or manmade factors affecting its continued existence. 

Apart from the potential destruction of suitable habitats outside Everglades National Park, fire
suppression and exotic plant invasions are the greatest threats to Digitaria pauciflora. Fire is
required to maintain the pine rockland community. Under natural conditions, lightning fires
typically occurred at 3- to 7- year intervals, or more frequently in marl prairies. With fire
suppression, hardwoods eventually invade pine rocklands and shade out understory species such



34

as Digitaria pauciflora. Fire suppression has reduced the size of the areas that burn and habitat
fragmentation has prevented fire from moving across the landscape in a natural way. Thus, many
pine rockland communities have moved past their normal “fire subclimax” and are becoming
tropical hardwood hammocks.

Exotic species have also altered the type of fire that occurs in pine rocklands. Historically, pine
rocklands had an open low understory where natural fires remained patchy, with relatively low
temperatures, thus sparing many native grasses such as Digitaria pauciflora. Dense exotic plant
growth in Digitaria pauciflora’s range can create much higher temperatures and longer burning
periods. Pine rockland plants cannot tolerate these extreme conditions. As a result, the native
plants may have to be conserved by removing exotics through methods other than burning. One
such method, hand chopping followed by spot treatment, is labor intensive and very costly. This
method may not be feasible for the Everglades National Park, given the acreage of land, and
current staffing and budget constraints.

Invasive exotic plants have significantly affected pine rocklands. At least 277 exotic plants are
now known to have invaded pine rocklands throughout South Florida (U.S. Fish and Wildlife
Service 1999). The most serious threats to pine rocklands are Brazilian pepper (Schinus
terebinthifolius) and Burmareed (Neyraudia reynaudiana). Brazilian pepper is a threat to marl
prairies (Bradley and Gann 1999).

Given the species’ narrow range and the small number of individuals that exist, Digitaria
pauciflora is vulnerable to natural catastrophic events such as hurricanes and tropical storms.
Either one of these events could extirpate existing populations.

               
REFERENCES  

Avery, G.N. 1983. Digitaria pauciflora -a very particular grass. Fairchild Tropical Garden
Bulletin 38 (3):30-31.

Bradley, K. A. and G. D. Gann. 1999. Status summaries of 12 rockland plant taxa in southern
Forida. Report submitted to U.S. Fish and Wildlife Service, Vero Beach, Fla. The
institute for Regional Conservation, 22601 S.W. 152 Ave., Miami, Florida 33170. 82 pp.

Folk, M.L. 1991. Habitat of the Key deer. Ph.D. dissertation. Southern Illinois University,
arbondale.

Herndon, A. 1998. Life history studies of plants endemic to South Florida. Final report to the
National Park Service under cooperation agreement number CA5280-5-9019. October 1,
1995 to April 30, 1998.



35

Kartesz, J. 1998. A Synonymized Checklist of the Vascular Flora of the United States, Puerto
Rico and the Virgin Islands. http://www.csdl.tamu.edu/FLORA/b98/check98.htm.

Kernan, C. and K. Bradley. 1996. Conservation survey of Linum arenicola in Dade County. A
report to the U.S. Fish and Wildlife Service. Fairchild Tropical Garden, Miami, Florida.

NatureServe Explorer: An online encyclopedia of life [web application]. 2001. Version 1.6 .
Arlington, Virginia, USA: NatureServe. Available: http://www.natureserve.org/explorer.
(Accessed: July 15, 2002 ). 

Small, J. K. 1933. Manual of the southeastern flora. Univ. of North Carolina Press, Chapel Hill.
1554 pp. [Poaceae contributed by A.S. Hitchcock. Syntherisma pauciflorum, p. 51]

The Nature Conservancy. 1999. BioSource; National Heritage database.

U.S. Census Bureau. 1998. State and Metropolitan Area Data Book 1997-1998.

U.S. Department of Agriculture (USDA) 1996. Soil survey of Dade County Area, Florida [cited
in Bradley and Gann 1999].

U.S. Fish and Wildlife Service. 1999. South Florida multi-species recovery plan. Atlanta,
Georgia. 2172 pp.

Webster, R.D. and S.L. Hatch. 1990. Taxonomy of Digitaria section Aequiglumae (Poaceae:
Paniceae). Sida 14: 145-167 [cited in Bradley and Gann 1999].

Wunderlin, R.P. and B.F. Hansen. 2000. Atlas of Florida Vascular Plants.
[HTTP://www.plantatlas.usf.edu]. Institute for Systematic Botany, University of South
Florida, Tampa.



36

PETITION TO LIST

Acuna cactus
(Echinomastus erectrocentrus var. acunensis)

AS A FEDERALLY ENDANGERED SPECIES

CANDIDATE HISTORY

CNOR 07/01/75:
CNOR 12/15/80:
CNOR 09/27/85:
CNOR 02/21/90:
CNOR 09/30/93:
CNOR 02/28/96: C
CNOR 09/19/97: C
CNOR 10/25/99: C
CNOR 10/30/01: C
CNOR 06/13/02: C

TAXONOMY

Echinomastus erectrocentrus (Cactaceae) is listed as a synonym of Sclerocactus erectocentrus
by Kartesz (1998).

NATURAL HISTORY

This cactus is known only from well-drained gravel ridges and knolls on granite soils in Sonoran
Desert scrub association at 1,300-2,000 feet elevation. Populations are known from Pinal and
Pima Counties in Arizona and Sonora, Mexico (U.S. Fish and Wildlife Service 1992). 
Six sites are currently known; one historical site has not been located recently. A new site was
found in the Sand Tank mountains in 2000. 

POPULATION STATUS
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The Arizona Game and Fish Department (1992) notes 5 occurrences including historical ones.
Population sizes are unknown at this time.

The U.S. Fish and Wildlife Service classifies Echinomastus erectrocentrus var. acunensis as a
candidate for Endangered Species Act protection with a listing priority number of 6. The
Arizona Natural Heritage Program lists this taxon as Critically Imperiled.

LISTING CRITERIA

A. The present or threatened destruction, modification, or curtailment of its habitat or range.

Historical range: Arizona; Sonora, Mexico.

Current range: Pinal and Pima Counties, Arizona; Sonora, Mexico.

Land ownership: This cactus is found on lands managed by the BLM, National Park Service
at Organ Pipe Cactus National Monument, Arizona State Land
Department, Department of Defense lands, and private lands.

Habitat destruction through development has been and will continue to be a threat to this cactus.
Urban development, in the Ajo, Arizona, area as well as Sonoyta, Mexico, will continue to be
significant threat to this species. Mining is also a threat to this plant. Past mining activities in the
Ajo area have removed a significant portion of the population from the area and the remaining
plant populations are fragmented.

B. Overutilization for commercial, recreational, scientific, or educational purposes.

Illegal collection is a primary threat to this cactus variety. In 1997, the National Park Service
(Organ Pipe National Monument) reported illegal collection of these plants from their lands.

C. Disease or predation.

Dead plants have been found; however, the cause is unknown. Additionally, plants have been
found uprooted, possibly by javelina or other animals. Starting in 1997, cacti monitored in Organ
Pipe NM showed 50% mortality, attributed to being uprooted and mortality associated with dry
winters. A very large percent of the adult cacti died. This will have a marked effect on the total
reproductive output for these populations in Organ Pipe (which are the largest populations that
exist). Although the plants were not specifically monitored on BLM lands, observations showed
a similar fate for those populations. (personal communication 2001 cited in U.S. Fish and
Wildlife Service candidate assessment form).
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D. The inadequacy of existing regulatory mechanisms.

This cactus is protected by Arizona Plant Law. Arizona Native Plant Law prohibits collection
without obtaining a permit and plants may not be moved off of private property without
contacting the State. It is also protected by the Convention on International Trade in Endangered
Species of Wild Fauna and Flora (CITES). However, CITES does not regulate take (collection)
or domestic trade, only international trade. 

Current Conservation Efforts: The  U.S. Fish and Wildlife Service is funding a section 6 study to
analyze demographic and monitoring data to determine population dynamics of this cactus.

E. Other natural or manmade factors affecting its continued existence.

Natural death of individuals by unknown causes may exacerbate human-caused threats to this
plant’s continued existence.
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PETITION TO LIST

basalt daisy
(Erigeron basalticus)

AS A FEDERALLY ENDANGERED SPECIES

CANDIDATE HISTORY

CNOR 7/1/75:
CNOR 12/15/80:
CNOR 11/28/83:
CNOR 9/27/85:
CNOR 2/21/90:
CNOR 9/30/93:
CNOR 2/28/96: C
CNOR 9/19/97: C
CNOR 10/25/99: C
CNOR 10/30/01: C
CNOR 6/13/02: C

TAXONOMY

The taxonomic status of Erigeron basalticus (Asteraceae) as a valid species is uncontroversial
(e.g., Hitchcock and Cronquist 1976; Kartesz 1998).

NATURAL HISTORY

Very little is known about the life history of Erigeron basalticus. This species is a perennial that
grows in crevices in basalt cliffs on canyon walls, at elevations between 380 to 460 meters
(1,250 to 1,500 feet). The seeds are adapted for wind dispersal, which is probably augmented by
rainfall washing the seeds downslope. The species is presumably dependent upon insects for
pollination. There is no evidence of reproduction other than by seed. Erigeron basalticus grows
in crevices with virtually no soil and its roots may contribute to fracturing of the basalt around
the crevices. The species likely contributes to soil formation at these sites.
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Erigeron basalticus is found within microsites that are largely devoid of other vegetation, and
which are undergoing primary succession. In addition, there are few other species using nearby
cliffs and outcrops. Total vegetative cover in these areas is about one percent. As the most
abundant vascular plant present, this species may be important for insects and other fauna
inhabiting the area, potentially serving as both cover and forage.

POPULATION STATUS

This species is limited to a single population in the Yakima River Canyon and the canyon of a
tributary, Selah Creek, an area of approximately 52 square kilometers (20 square miles) in
northern Yakima and southern Kittitas counties, Washington.

The population is distributed among eight, potentially interbreeding occurrences or
subpopulations within the two canyons. Extensive searches in similar habitat nearby have failed
to reveal additional occurrences of the species. However, the upper reaches of some of the cliffs
in the canyons have not been thoroughly inventoried, and there could be additional occurrences
of the species in these relatively inaccessible locations.

Erigeron basalticus was first collected in 1942 and described in 1944. The size of the population
in the 1940s is unknown. Approximately 7,000 plants currently exist, with 8 occurrences
occupying about 67 hectares (165 acres), within an area of about 16 x 3 kilometers (10 x 2
miles). The overall population size, both in number of individuals and total area occupied, has
changed little between the status survey of 1988 and the 1998 review. However, individual
numbers in four of the eight occurrences, the smallest subpopulations, have decreased
substantially and two areas now support fewer than 20 plants each (Table 1). The size of the
subpopulations prior to 1988 is also not known.

Table 1.  Occurrences of Erigeron basalticus and change in subpopulation status between 1988
and 1998, and land ownership. Numbers and hectares (acres) are estimated. These data are from
the U.S. Fish and Wildlife Service candidate assessment form for Erigeron basalticus.

SITE AREA
OCCUPIED

NUMBER
PRESENT, 1988

NUMBER
PRESENT, 1998

PERCENT
DECREASE

LAND
OWNERSHIP

Burbank
Creek

0.4 ha
(1 ac)

100 0 88 Private

Baldy 0.4 ha
(1 ac)

62a 0.125 76 WDFW

Roza
Dam

8 ha
(20 ac)

250 <100 60 1)BLM
2)Private
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Yakima
Canyon
ACECb

4 ha
(10 ac)

175-200 100 40-50 1)BLM
2)BNSF RR

Selah
Cliffs

20-24 ha
(50-60 ac)

5000 5000 None 1)WDNR
2)Private
3)YTC
4)WDOT

Mouth of
Yakima
Canyon

24 ha
(60 ac)

Hundreds Hundreds Some,
erosion in
one area

1)BLM
2)Private
3)WDOT

Wymer 2 ha
(6 ac)

150-600 Thousands?
or 120-600d

None Private

L.T.
Murray

<2 ha
(5 ac)

100-500 100-500 None 1)WDFW
2)BNSF RR

a/ counted
b/ ACEC: Area of Critical Environmental Concern
c/ BLM: U.S. Bureau of Land Management
    BNSF RR: Burlington Northern Santa Fe Railroad
    WDFW: Washington Department of Fish and Wildlife
    WDNR: Washington Department of Natural Resources
    YTC: U.S. Army, Yakima Training Center
d/ Contradictory estimates given in status review: “Thousands,” but a density of 20-100 plants
per acre, in 2 ha (6 ac).  

Whether these declines are a recent development or represent a continuous downward trend
since before the 1988 status review is not known, nor are the causes of the declines apparent.
There is no visible alteration of the physical habitat. Of the declining subpopulations, only the
Roza Dam area contains young and immature plants, as do the larger, apparently more stable
subpopulations, indicating that successful reproduction is occurring in these areas. The declines
may result from lack of successful recruitment, possibly resulting from insufficient pollination.
Pesticides used in nearby agricultural fields may impact the species necessary for pollination.
Other possible causes for the declines may involve direct impacts from herbicide drift
originating on nearby agricultural fields and/or maintenance activities on nearby
highway/railroad rights-of-way.

The U.S. Fish and Wildlife Service classifies Erigeron basalticus as a candidate for Endangered
Species Act protection with a listing priority number of 11. The Washington Natural Heritage
Program lists this species as Critically Imperiled.
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LISTING CRITERIA:

A. The present or threatened destruction, modification, or curtailment of its habitat or range.

Historical range: Washington.

Current range: A single population in the Yakima River Canyon and the canyon of a
tributary, Selah Creek in northern Yakima and southern Kittitas counties,
Washington.

Land ownership: Most of the subpopulations occur in areas with mixed ownership, a
combination of Federal, State, and/or private. Two subpopulations occur
entirely on private lands and one occurs entirely on State land. Specific
land ownership of each of the sites is displayed in Table 1.

State Highway 821, Interstate 82/US Highway 97, and a Burlington Northern/Santa Fe railway
have been constructed through habitat occupied by this species. State Highway 821 and the
railroad right-of-way parallel the Yakima Canyon and are adjacent to, or cross through, four of
the subpopulations. Interstate 82/US 97 crosses Selah Canyon, which contains one of the
subpopulations. Maintenance, major improvement, or expansion of these transportation corridors
may damage or destroy individual plants or their habitat. Most through-traffic uses Interstate 82
rather than SR 821, which is now a secondary scenic route with little potential for expansion or
major improvement (personal communication cited in U.S. Fish and Wildlife Service candidate
assessment form). 

Maintenance of the railroad right-of-way (herbicide spraying for vegetation control, rock
exclusion fences, etc.) may damage or destroy individual plants and/or their habitat. Basalt has
been quarried at two locations where the species occurs, and at various other locations along
Yakima Canyon. Additional quarrying or expansion of existing quarries in the vicinity of the
subpopulations could threaten the species. Stone from local quarries may be used to stabilize and
repair slides along SR 821. Currently, the county road department typically gets its gravel from
mining operations along the Selah River (personal communication cited in U.S. Fish and
Wildlife Service candidate assessment form). There is little development now occurring along
Yakima Canyon, however, future development along the Yakima River could result in additional
quarrying and lead to general degradation of the species’ habitat (increase in exotic weeds,
habitat conversions, etc.).

B. Overutilization for commercial, recreational, scientific, or educational purposes.

There is no evidence that overutilization for commercial, scientific, or educational purposes
exists. However, incidental destruction of the plant may be associated with recreational use of
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the Yakima Canyon by boaters who stop to picnic and camp along the river. Recreational boat
use of the Yakima River has increased dramatically in recent years, with up to 500,000 visitors
annually (Camp 1997). Erigeron basalticus is attractive while in bloom and may be picked by
recreational users or collected by rock gardeners. One subpopulation is easily accessible from
Interstate 82, immediately south of the confluence of Selah Creek and the Yakima River.
Damage by rock climbers is also a potential threat in Selah Creek Canyon, where there are
formations that may attract recreational climbing.

C. Disease or predation.

No known threats. Because of the relatively steep habitats occupied by Erigeron basalticus,
grazing is unlikely to become a threat.

D. The inadequacy of existing regulatory mechanisms.

There is minimal regulatory protection for Erigeron basalticus on any of the ownership parcels.
Five sub-populations occur on lands administered by the Bureau of Land Management (BLM).
By policy, BLM must ensure that actions authorized, funded, or carried out do not contribute to
the need to list a candidate species. The five BLM parcels supporting Erigeron basalticus are
designated Areas of Critical Environmental Concern (ACEC). The ACEC designation indicates
to the public that the BLM recognizes that an area has significant values and has established
special management measures to protect these values. Despite these policies, protections to
plants occurring on ACEC’s are not guaranteed. 

Protection is especially questionable where the plant occurs within the highway right-of-way and
is managed by Washington Department of Transportation. This species also occurs on the
Yakima Training Center (YTC), administered by the U.S. Department of the Army, but is given
no special protection. One sub-population and a portion of another is found on lands
administered by the Washington Department of Fish and Wildlife (WDFW). A significant
portion of the Selah Cliffs subpopulation occurs in an area managed by the Washington
Department of Natural Resources (WDNR) as a Natural Area Preserve, with the basalt daisy as
the primary resource of concern in the Preserve. The species is listed as Threatened by WDNR
(personal communication 1997 cited in U.S. Fish and Wildlife Service candidate assessment
form). Despite the Threatened designation, Washington State does not have an Endangered
Species Act for plants and provides no regulatory protection for this taxon.

Current Conservation Efforts: Preliminary discussions concerning development of a
Conservation Agreement with the BLM for Erigeron basalticus occurred from 1994 to 1996, but
were discontinued.

Much of the species’ habitat is in public ownership where protective measures may prove more
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effective. The conservation measures the U.S. Fish and Wildlife Service deems necessary to
protect the species are appropriate for inclusion within Conservation Agreements with other
Federal and State agencies, and/or with private landowners, however there has been no recent
progress on Conservation Agreements.

E. Other natural or manmade factors affecting its continued existence.

The limited range, extremely limited habitat, and the small number and size of the
subpopulations make Erigeron basalticus vulnerable to environmental and demographic
stochasticity. A localized heavy rainfall event in 1998 resulted in significant landslides in the
Yakima River Canyon. None of the species’ occurrences were affected, but future slides may
impact the species (Gamon 1998). There have been substantial declines in the number of
individuals in four of the eight subpopulations over the last 10 years. The reasons for the
declines are unclear. Spraying of pesticides on agricultural fields adjacent to the canyons is a
potential threat to the plant and its insect pollinators, possibly reducing or preventing recruitment
in some locations. Herbicide drift from nearby agricultural fields and/or maintenance of
highway/railroad rights-of-way may cause direct impacts to individual plants, potentially causing
declines in certain subpopulations.
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PETITION TO LIST

Lemmon’s fleabane
(Erigeron lemmonii)

AS A FEDERALLY ENDANGERED SPECIES

CANDIDATE HISTORY

CNOR 7/1/75:
CNOR 12/15/80:
CNOR 11/28/83:
CNOR 9/27/85:
CNOR 2/21/90:
CNOR 9/30/93:
CNOR 12/09/93:
CNOR 2/28/96: C
CNOR 9/19/97: C
CNOR 10/25/99: C
CNOR 10/30/01: C
CNOR 6/13/02: C

TAXONOMY

The taxonomic status of Erigeron lemmonii (Asteraceae) as a valid species is uncontroversial
(e.g., Kartesz 1998).

NATURAL HISTORY

Morphology:
A slender, lax perennial herb that grows in clumps, about 3 dm tall. Flowers (May-September)
have white to pale purple ray flowers surrounding the yellow disk.

Habitat:
This prostrate perennial fleabane occurs in crevices and ledges of west-, south- and north-facing
limestone cliffs and on faces of large boulders in canyon bottoms within the pine-oak woodland
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association at elevations from 6300 to 7300 feet (U.S. Fish and Wildlife Service 1992).

POPULATION STATUS

The species is now known from just a single site on the Fort Huachuca Military Reservation of
southeastern Arizona. Approximately 70 individuals are present at this site. The Arizona Game
and Fish Department (1992) noted 7 historical and current occurrences for this species.

The U.S. Fish and Wildlife Service classifies Erigeron lemmonii as a candidate for Endangered
Species Act protection with a listing priority number of 5. The Arizona Natural Heritage
Program lists this species as Critically Imperiled.

LISTING CRITERIA

A. The present or threatened destruction, modification, or curtailment of its habitat or range.

Historical range: Arizona.

Current range: Fort Huachuca Military Reservation, Arizona.

Land ownership: All known locations of the plant are on the Fort Huachuca Military
Reservation and possibly on the Coronado National Forest.

Virtually any habitat change is a serious threat to the species because all known individuals are
in a single very small population. Due to its vertical cliff face habitat, many of the more usual
impacts (e.g., grazing, development) are unlikely. The single largest threat to the species is from
catastrophic wildfire in the canyon where the plant occurs. An intense wildfire in the narrow
canyon would almost certainly desiccate plants on the cliff face, possibly directly killing
individuals or stressing out plants that could lead to lower reproductive output. According to the
U.S. Fish and Wildlife Service, the landowner (DOD, Ft. Huachuca) is willing to develop a
conservation agreement for this species. Measures have been taken to reduce the threat of
wildfire (the entire range of this species is within a Mexican Spotted Owl Protected Activity
Center) and also the threats from recreational rappeling, which is not allowed on the cliff faces
occupied by the plant.

B. Overutilization for commercial, recreational, scientific, or educational purposes.

None known
.
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C. Disease or predation.

None known.

D. The inadequacy of existing regulatory mechanisms.

This species is protected (restrictions on collection) by the Arizona Native Plant Law and is
designated by the Forest Service as a sensitive species. Arizona Native Plant Law prohibits
collection without obtaining a permit and plants may not be moved off of private property
without contacting the State.

Current Conservation Efforts: No pre-listing activities are underway at this time, although Ft.
Huachuca has indicated a willingness to start work on a conservation agreement (personal
communication February 2001 cited in U.S. Fish and Wildlife Service candidate assessment
form).

E. Other natural or manmade factors affecting its continued existence.

Because it occurs as a single very small population, this species is vulnerable to extinction by a
natural or human-caused catastrophic event.
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PETITION TO LIST

Umtanum desert-buckwheat
(Eriogonum codium)

AS A FEDERALLY ENDANGERED SPECIES

CANDIDATE HISTORY

CNOR 10/25/99: C
CNOR 10/30/01: C
CNOR 6/13/02: C

TAXONOMY

The taxonomic status of Eriogonum codium (Polygonaceae) as a valid species is uncontroversial
(e.g., Reveal et al. 1996; Kartesz 1998)

NATURAL HISTORY

Eriogonum codium was discovered in 1995 during a botanical survey of the Hanford Nuclear
Reservation. The species grows exclusively on exposed basalt flow material of the Lolo Flow of
the Wanapum Basalt Formation. Soils are classified as lithosols and are composed of fine
reddish to blackish basalt overlain with pumice. It is unknown whether the association of
Eriogonum codium with the Lolo Flown is related to the chemical composition or physical
characteristics of the particular bedrock on which it is found, or some other unknown factor. 

The elevation of the population ranges from 335 to 390 meters (1,100 to 1,280 feet).  Potential
locations for additional populations within the lower Columbia Basin were intensively searched
during 1996 and 1997 but no other plants were found. Eriogonum codium is a long-lived woody
perennial forming low mats. Individual plants may exceed 100 years old, based on counts of
annual growth rings on cross sections of recently dead Eriogonum codium plants (personal
communication 2000 cited in U.S. Fish and Wildlife Service candidate assessment form).
Growth rates also are extremely slow, with stem diameters increasing an average of only
0.17mm/yr.



50

POPULATION STATUS

The entire range of the species consists of a single population of approximately 5,200 plants on
Umtanum Ridge, immediately south of the Columbia River in Benton County. The population is
restricted to a narrow, discontinuous (scattered distribution) one-mile portion of the steep north-
facing crest of Umtanum Ridge.

The U.S. Fish and Wildlife Service classifies Eriogonum codium as a candidate for Endangered
Species Act protection with a listing priority number of 2. The Washington Natural Heritage
Program lists this species as Critically Imperiled.

LISTING CRITERIA:

A. The present or threatened destruction, modification, or curtailment of its habitat or range.

Historical range: Washington.

Current range: A single patchily distributed population along a one mile stretch of the
steep north-facing crest of Umtanum Ridge, immediately south of the
Columbia River in Benton County, Washington.

Land ownership: Land ownership of the species is entirely on the Hanford Nuclear
Reservation. The Department of Energy is seeking to surplus and release
much of the land that is considered safe and free from contamination by
nuclear radiation. Umtanum Ridge and the portions of the Hanford site
that support Eriogonum codium have recently been considered for
inclusion in the Hanford Reach National Monument/Saddle Mountain
National Wildlife Refuge, but the final decision on these lands is still
unclear.

Wildfire is a major threat to Eriogonum codium. During the summer of 1996, a fire escaped from
the Yakima Training Center (U.S. Department of Army) and traveled eastward for the entire
length of Umtanum Ridge, running out of fuel on the rocky face at the east end of Umtanum
Ridge. The fire was most severe where there was a high density of shrubs. Shrub and grass fuels
on the crest of Umtanum Ridge are sparse and the fire was patchy in its distribution within the
Eriogonum codium population. It was estimated that the fire killed at least 800 Eriogonum
codium, between 10 to 20 percent of the entire population (personal communication 2000 cited
in U.S. Fish and Wildlife Service candidate assessment form). Plants appear to be quite sensitive
to heat and fire and were easily killed. Even plants that were singed but were not visibly charred
appeared to be declining or have died during the following year. 
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The fire did not stimulate vigorous new growth on established E. codium plants, nor sprouting
from the root crown. There was no apparent flush of seedlings regenerated during the following
spring. The fact that the plants did not exhibit re-sprouting from the root crown indicates that the
species is not a fire adapted perennial species. The long-term impact of the fire to the population
is unknown, but is likely to be significant given low recruitment rates documented in this
species. Fire may become an even greater threat if the frequency of fires increases. Frequent fires
enhance the invasion of non-native species, particularly cheatgrass (Bromus tectorum), which in
recent surveys appears to grow best in the area directly shaded by the Eriogonum plants. The
establishment and growth of cheatgrass directly beneath Erigonum codium increases the species
flammability, thereby influencing the pattern of burning within this ecosystem.

There has been an increasing incidence of trespassing by ORVs, hikers, and dirt bikes in the
vicinity of the Eriogonum codium population and within the population itself. The open, cliff
edge where the plants grow is a logical place for human traffic because of the compact substrate,
sparse vegetation cover and the view overlooking the Columbia River. Eriogonum codium plants
are extremely sensitive to disturbance and are easily damaged by trampling or crushing by
ORVs. Within 2 days of being run over by trespassing dirt bikes, entire portions of plants
showed signs of decline. Some plants have died while the fate of several other disturbed plants is
being monitored.

The collection of petrified wood also threatens the species. Collection of petrified wood is
apparent throughout the area where the Eriogonum codium population is found--holes dug with a
pick axe and shovel are up to 1.5 meters (5 feet) in diameter and four feet deep. It is not known
whether these collections were made before the Department of Energy acquired the land in 1943
or by illegal collectors entering the property since that time. If Hanford allows public access onto
this property or if it is transferred to private ownership, the collection of petrified wood may
likely increase. Present day petrified wood collectors often utilize heavy equipment for
excavation which would pose greater adverse impacts to the species than collections made with a
pick axe and shovel. The potential impact to the species from petrified wood collection is likely
to severely threaten this single population.

Sheep occasionally have been allowed to graze in the vicinity of this population (personal
communication 2000 cited in U.S. Fish and Wildlife Service candidate assessment form). While
impacts on Eriogonum codium plants from grazing have not yet been observed, trampling,
browsing, or other direct or indirect effects are possible if livestock grazing is permitted to
continue.

B. Overutilization for commercial, recreational, scientific, or educational purposes.

There is no evidence of collection, recreational, scientific, and educational use of this species.
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C. Disease or predation.

Within the Eriogonum codium population, western harvester ants (Pogonomyrmex occidentalis)
were observed gathering mature E. codium achenes and transporting them to their below-ground
colonies for consumption. Ants would then bring up and discard the inedible remains of the
achene above ground near the colony. It is unknown what percentage of achenes are consumed
by ants and other insects, and thus how much of an impact insects are having on the available
seed bank within the population. Ant predation of seeds has proved to be a significant factor in
the viability of at least one other rare Eriogonum taxon (E. umbellatum var. torreyanum). Other
disease and predation interactions are unknown, as the species has been known for only five
growing seasons.

D. The inadequacy of existing regulatory mechanisms.

Eriogonum codium is currently listed as Endangered by the Washington Department of Natural
Resources (WDNR) Natural Heritage Program (WNHP 1997). There is no State Endangered
Species Act for plants in Washington, and therefore, there is no legal protection based on this
state designation.

Current Conservation Efforts: During 1997, a National Fish and Wildlife Foundation grant was
awarded to the U.S. Fish and Wildlife Service, in partnership with the Nature Conservancy of
Washington. Initial inventory work was accomplished in 1997. The population was mapped, and
24 permanent sample plots were established. Growth rate studies of this long-lived species were
begun. Individual plants were tagged for demographic studies to observe the expansion of adult
plants and the regeneration and establishment of seedlings. During 1998, more sampling was
accomplished. From one year of study it was found that no adult plants died, although several
were impacted by off-road vehicle damage. No new seedlings were recruited in the sample plots,
and the population is dominated by larger, mature plants. Monitoring of the permanent plots has
been conducted by the Nature Conservancy through 2000.

E. Other natural or manmade factors affecting its continued existence.

The plant community and the habitat in which Eriogonum codium is found was altered by fire
during 1996. One consequence of fire or any disturbance which removes native plants from the
shrub-steppe communities of eastern Washington is the displacement of native vegetation by
non-native, weedy species, particularly Bromus tectorum (cheat grass). Because of the 1996 fire,
there is now a higher cover of weedy plant species, including Bromus tectorum, growing within
and around the E. codium population.

Eriogonum codium has proportionally fewer plants in smaller size classes than in larger size
classes. A typical size class distribution for a perennial plant has a higher proportion of plants in
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the smaller size classes; however, this species is dominated by mature plants with little recent
successful establishment of seedlings. During the period from 1997-1999, only one seedling was
observed to survive for 1 year, and it did not survive the second year (personal communication
2000 cited in U.S. Fish and Wildlife Service candidate assessment form). This indicates a
problem associated with the reproduction and establishment of E. codium, and its subsequent
development from small seedlings into larger, mature plants. One factor, or combination of
factors, is likely to be responsible for lower than expected numbers of plants in the smaller size
classes. Possible factors include: low seed production, low seed or pollen viability, low seedling
survival, and/or insect predation of seeds. Long term monitoring and research may determine the
cause of this skewed size class distribution.

Private lands immediately to the west of Umtanum Ridge and surrounding much of the rest of
the Hanford Site have been converted from shrub steppe into irrigated agricultural lands. The
potential for expansion of the species is therefore restricted. The area where Eriogonum codium
occurs, the Hanford Nuclear Reservation, is Federal Department of Energy land at the moment.
This area may become part of the Hanford Reach National Monument/Saddle Mountain National
Wildlife Refuge, but the timing or details of this transition are still unclear.
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PETITION TO LIST

Red Mountain buckwheat
(Eriogonum kelloggii)

AS A FEDERALLY ENDANGERED SPECIES

CANDIDATE HISTORY

CNOR 7/1/75:
CNOR 12/15/80:
CNOR 11/28/83:
CNOR 9/27/85:
CNOR 2/21/90:
CNOR 9/30/93:
CNOR 2/28/96: C
CNOR 9/19/97: C
CNOR 10/25/99: C
CNOR 10/30/01: C
CNOR 6/13/02: C

TAXONOMY

Asa Gray described this taxon in 1870 from specimens that were collected from the type locality
by Dr. A. Kellogg at Red Mountain, Mendocino County, California in 1869 (Gray 1870). Marcus
Jones renamed this plant Eriogonum caespitosum var. kelloggii (Jones 1903). Walter Knight
returned the species to Eriogonum kelloggii (Knight 1971).The taxonomic status of Eriogonum
kelloggii (Polygonaceae) as a distinct species is now uncontroversial (e.g., Hickman 1993;
Kartesz 1998).

NATURAL HISTORY

This serpentine endemic is found in rocky barren openings in lower montane coniferous forests
between 1,094 and 1,216 meters (3,600 and 4,000 feet) in elevation (California Department of
Fish and Game (CDFG) 1997). It is a perennial herb that blooms May-August.

POPULATION STATUS
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This species has always been rare and is known from five occurrences at Red Mountain and
Little Red Mountain, Mendocino County, California. Dr. Michael Baad has annually monitored
permanent plots since 1987 (13 plots in 1987 and 1989-1998; 11 plots in 1988). This study has
found considerable variation in plant density and reproductive success, but no discernible long-
term trends (Baad 1998).

The U.S. Fish and Wildlife Service classifies Eriogonum kelloggii as a candidate for Endangered
Species Act protection with a listing priority number of 5. The California Natural Heritage
Program lists this species as Critically Imperiled.

LISTING CRITERIA

A. The present or threatened destruction, modification, or curtailment of its habitat or range.

Historical range: California.

Current range: Five occurrences are known at Red Mountain and Little Red Mountain,
Mendocino County, California

Land ownership: One occurrence is in private ownership, one occurrence on a mixture of
private and public lands (Bureau of Land Management) and three
occurrences on public lands (Bureau of Land Management) at Red
Mountain, Mendocino, California. There maybe an additional occurrence
on the California Department of Fish and Game reserve at Red Mountain
(personal communication 2001 cited in U.S. Fish and Wildlife Service
candidate assessment form).

Although mining does not now occur in the species’ habitat, potential future surface nickel and
chromium mining threaten this species (Baad 1994, CDFG 1997, Finan 1994). Most likely, any
mining operation on Red Mountain or Little Red Mountain would be an open-face bench type
that would involve removal and processing of the mineral-bearing ore which contains the nickel,
chromium, and cobalt (BLM 1988). All vegetation and habitat for Eriogonum kelloggii would be
removed. Ore would be processed on public or adjacent private lands. Overburden and processed
soil disposal areas would be needed, along with a transportation system, perhaps involving cable
trams across Cedar Creek Canyon (BLM 1988). Although no scientific evidence is available to
suggest such secondary effects, additional biological values of the habitat may be lost through
habitat fragmentation, alteration of hydrology, and increases in airborne particulates that may
depress pollinator success (Saunders et al. 1991, Meffe and Carroll 1997).

B. Overutilization for commercial, recreational, scientific, or educational purposes.

None known at this time.
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C. Disease or predation.

None known at this time.

D. The inadequacy of existing regulatory mechanisms.

The State of California listed this species as endangered in 1982, but state laws are inadequate to
protect this species (personal communication 1994 cited in U.S. Fish and Wildlife Service
candidate assessment form)

Current Conservation Efforts: The primary threat to this species is the potential for future mining
activities. Whether or not mining occurs depends on the future economic feasibility and demand
for minerals. The holders of mining claims could engage in a validation process of their mining
claims and thereby be granted patent to the lands on Red Mountain. If the lands were to be
patented into private ownership and mining commenced, neither the Service or the BLM could
offer any protection of the land beyond elevating the profile and plight of the plant species in a
proposed or final rule. The BLM Arcata Field Office staff and manager support the U.S. Fish and
Wildlife Service listing the taxon (U.S. Fish and Wildlife Service candidate assessment form).

From 1987 through 1998, the Red Mountain endemic plants experienced little human impact
(Baad 1998). It is not believed that the development of a conservation agreement would provide
any protection against the future patenting of exiting mining claims.

E. Other natural or manmade factors affecting its continued existence.

The small number of populations and individual plants make this species highly vulnerable to
random environmental events.
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PETITION TO LIST

Guadalupe fescue
(Festuca ligulata)

AS A FEDERALLY ENDANGERED SPECIES

CANDIDATE HISTORY

CNOR 7/1/75:
CNOR 12/15/80:
CNOR 11/28/83:
CNOR 9/27/85:
CNOR 2/21/90:
CNOR 9/30/93:
CNOR 12/9/93:
CNOR 2/28/96: C
CNOR 9/19/97: C
CNOR 10/25/99: C
CNOR 10/30/01: C
CNOR 6/13/02: C

TAXONOMY

The status of Festuca ligulata (Poaceae) as a taxonomically valid species is uncontroversial (e.g.,
Kartesz 1998; Hatch et al. 2001).

NATURAL HISTORY

Festuca ligulata is a perennial grass, 5-8 dm tall, with a few-branched inflorescence with
drooping spikelets. It flowers from August-September. The typical habitat of Festuca ligulata is
moist woodland slopes and creek bottoms above 1830 m elevation. 

POPULATION STATUS

The only known population (which has varied from 51 to several hundred individuals) is in Big
Bend National Park. Historically this fescue was reported in the Guadalupe Mountains as well,
but has not been relocated there. There are no historical population estimates. Plants are found
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scattered in patches in the dense understory of pine-oak-juniper woodlands.

The U.S. Fish and Wildlife Service classifies Festuca ligulata as a candidate for Endangered
Species Act protection with a listing priority number of 11. The Texas Natural Heritage Program
lists this species as Critically Imperiled.

LISTING CRITERIA

A. The present or threatened destruction, modification, or curtailment of its habitat or range.

Historical range: Texas (possibly New Mexico and Mexico).

Current range: Big Bend National Park, Texas.

Land ownership: The only known existing site is in Big Bend National Park. In addition, a
historical population that has not been relocated occurred in Guadalupe
Mountains National Park, New Mexico.

The single known population is bisected by a trail and subject to occasional trampling by horses
and hikers. Prior trail construction may have reduced the population area by up to 25 percent.
New trails are planned that may affect this species, but plans have not been finalized. There is
some concern that this species may be successional following fire or other disturbance, and that
the suppression or reduced incidence of this disturbance has resulted in the reduction of areas of
suitable habitat for the species. This fescue may be dependent on periodic light fire and may
require active management to persist. 

B. Overutilization for commercial, recreational, scientific, or educational purposes.

None known.

C. Disease or predation.

The seeds are known to occasionally have a fungus but it has not been observed to reach levels
that appear to pose a serious threat to the known population.

D. The inadequacy of existing regulatory mechanisms.

This species is not State-listed. Theoretically, the National Park Service should manage all
species for their lands, in accordance with the Park Service’s Organic Act, but no regulatory
prohibitions against impacts are in place.

Current Conservation Efforts: Big Bend National Park and the U.S. Fish and Wildlife Service
signed a conservation agreement in l998. However, the National Park Service has not had an
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opportunity to implement any of the measures outlined in the agreement, although implementing
this agreement is supposedly a high priority for the Park (personal communication 2001 cited in
U.S. Fish and Wildlife Service candidate assessment form).

E. Other natural or manmade factors affecting its continued existence.

Very low population numbers and restriction to a single known population make this species
highly vulnerable to extinction from catastrophic local events or because of reduced genetic
viability that may render the species less adaptive to adverse change in its environment.
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PETITION TO LIST

Wonderland alice-flower
(Aliciella caespitosa)

AS A FEDERALLY ENDANGERED SPECIES

CANDIDATE HISTORY

CNOR 7/1/75:
CNOR 12/15/80:
CNOR 11/28/83:
CNOR 9/27/85:
CNOR 2/21/90:
CNOR 9/30/93:
CNOR 2/28/96: C
CNOR 9/19/97: C
CNOR 10/25/99: C
CNOR 10/30/01: C
CNOR 6/13/02: C

TAXONOMY

This species was formerly known as Gilia caespitosa (Polemoniaceae).  As a result of molecular
and morphological studies demonstrating that Gilia was a polyphyletic genus, Porter (1998)
resurrected the genus Aliciella to include a monophyletic assemblage of species formerly
included in Gilia, including Gilia caespitosa.  The new name for this species is Aliciella
caespitosa (Porter spelled the specific epithet of this new combination as “cespitosa” but
provided no explanation for the slightly altered spelling, which we thus assume was an error). 
This genus is incorrectly spelled “Alicelia” in the U.S. Fish and Wildlife Service candidate
species list.

NATURAL HISTORY

Aliciella caespitosa is a perennial herb with sparsely leafy flowering stems, 3-8.5 cm tall, arising
from a densely leafy base. Flowers (June-July) are scarlet red, occasionally fading to maroon or purple.

This species is found on Navajo and Wingate sandstone in crevices, Carmel Limestone
formations, detrital slopes, and (infrequently) in sandy wash bottoms. It is found within open
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pinyon-juniper communities, often mixed with mountain brush, sagebrush, or ponderosa pine,
from about 1550 to 2750 m elevation. 

This plant was first collected in 1875 and was not seen again for almost 90 years.

POPULATION STATUS

Aliciella caespitosa is known from 15 populations scattered over a distance of about 30
kilometers (20 miles) near the Fremont River from the northern portion of the Water Pocket Fold
westward to Rabbit Valley in Wayne County, Utah, an area locally known as Wayne
Wonderland. The species is most commonly found on fine to course textured, easily eroded, light
colored, sandy geological formations. The species populations can be grouped into two
metapopulations. The western six populations in the vicinity of Teasdale, Utah, comprise the
Rabbit Valley metapopulation, numbering about 5,000 individuals. The eastern nine populations
near Fruita, Utah, comprise the Capitol Reef metapopulation,  numbering about 1,000
individuals.

The U.S. Fish and Wildlife Service classifies Aliciella caespitosa as a candidate for Endangered
Species Act protection with a listing priority number of 11. The Utah Natural Heritage Program
lists this species as Imperiled.

LISTING CRITERIA:

A. The present or threatened destruction, modification, or curtailment of its habitat or range.

Historical range: Utah.

Current range: Scattered over a distance of about 30 kilometers (20 miles) near the
Fremont River from the northern portion of the Water Pocket Fold
westward to Rabbit Valley in Wayne County, Utah, an area locally known
as Wayne Wonderland.

Land ownership: More than 80 percent of the species population is found on lands managed
by BLM. About 15 percent is found within Capitol Reef National Park.
Less than 5 percent is found on Forest Service and private lands.

Some populations are near frequently traveled roads and trails and are subject to human and off-
road vehicle trampling. All populations are associated with sandstone outcrops with the potential
for sand and sandstone quarrying. Some sites are near road, trail and utility corridors and are
vulnerable to habitat disturbance associated with the use and maintenance of these facilities.
Mining and mining claim assessment work for gypsum threatens the species’ largest population
near Teasdale.
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B. Overutilization for commercial, recreational, scientific, or educational purposes.

Collection of plants and seeds is a significant threat due to the desire of rock-garden enthusiasts
to obtain this very attractive cushion plant. The seeds of A. caespitosa are advertised for sale in
rock-gardening catalogs for the price of $1 per seed. Few seeds are produced by wild plants (see
factor E. below). Should their locations become commonly known their populations could be
devastated by excessive collection.

C. Disease or predation.

Some populations occur within active grazing allotments and along stock driveways. The species
may be subjected to trampling. It is not generally grazed.

D. The inadequacy of existing regulatory mechanisms.

No Federal or State laws or regulations specifically protect A. caespitosa. The Forest Service and
the Bureau of Land Management administratively recognize this species for special management
consideration, but do not have the legal authority to require Federal mineral lease holders to
modify their mineral recovery plans and on-the-ground actions solely to protect this species. The
National Park Service provides protection of all natural resources within National Parks and has
the authority to protect the species from all of its human-caused threats. However, the National
Park populations in Capitol Reef comprise only about one-sixth of the species’ total population.
The Rabbit Valley populations on BLM-managed public are more robust but have less protection
from threats to the species’ habitat and to the species directly. The Forest Service has minimal
populations, about100 individuals, on its public lands. The FWS, NPS, BLM, and Forest Service
have signed a conservation agreement.

Current Conservation Efforts: According to the U.S. Fish and Wildlife Service, the Federal land
managing Agencies are developing a conservation agreement with FWS for the species. 

E. Other natural or manmade factors affecting its continued existence.

Aliciella caespitosa is reproductively depressed. The entire population has very low natural
recruitment. Low seed production, germination rate, and high seedling mortality threatens to
decrease the species' overall range and abundance (two 1995 personal communications cited in
U.S. Fish and Wildlife Service candidate assessment form). Pesticide use in fields near Torrey,
Teasdale, and Bicknell, and in pioneer era orchards within Capitol Reef National Park may
impact pollination by adversely affecting the species pollinator(s), which remains unknown.

REFERENCES: 

Gray, A. 1876. Revision of North American Polemoniaceae. Procedures of the American
Academy of Arts and Sciences. 8:247-282.



65

Porter, J.M. 1993. Phylogenetic Relationships within Gilia section Giliandra. Ph.D. Dissertation.
University of Arizona. 4

Porter, J.M., and K.D. Heil. 1994. Status of Gilia caespitosa. Unpublished Report on file with
the Bureau of Land Management, Richfield, Utah. 31 pp. + xv.

Porter, J.M., K.D. Heil, and W.H. Romme. 1989. Patterns of endemism at Capitol Reef National
Park. Unpublished report on file with National Park Service, Torrey, Utah.

Porter, J.M. 1998. Aliciella, a recircumscribed genus of Polemoniaceae. Aliso 17(1): 23-46.

Shultz, L., and J. Shultz. 1984. Status Report Recommendations for Gilia caespitosa A. Gray
(Polemoniaceae). Unpublished report on file with the U.S. Fish and Wildlife Service,
Denver, Colorado. 14 + iii pp.

Wilken, D.H. 1979. The Taxonomic status of Gilia caespitosa. Madrono 26. 91-95..5



66

PETITION TO LIST

island brittleleaf
(Gonocalyx concolor)

AS A FEDERALLY ENDANGERED SPECIES

CANDIDATE HISTORY

CNOR12/15/80:
CNOR 11/28/83:
CNOR 9/27/85:
CNOR 2/21/90:
CNOR 9/30/93:
CNOR 10/25/99: C
CNOR 10/30/01: C
CNOR 6/13/02: C

TAXONOMY

The status of Gonocalyx concolor (Ericaceae) as a taxonomically valid species is uncontroversial
(e.g., Liogier and Martorell 1982; Kartesz 1998). No common name is listed for this species in
the U.S. Fish and Wildlife Service candidate species list, but Kartesz (1998) lists it as “island
brittleleaf”.

NATURAL HISTORY

Morphology:
Gonocalyx concolor is a small evergreen epiphytic shrub. The leaves are simple, alternate,
coriaceous, ovate, and 1.5 to 3 centimeters (cm) (0.5 to 1.2 inches) long and 1.5 to 2.25 cm (0.5
to 0.9 inches) broad. Venation is 5-pli from the base with the mid-vein immersed above and
immersed beneath. Young leaves and branches are brilliantly rose colored but become green
with age. Flowers are bisexual, 5-merous, regular, and uniformly vivid red. They are borne
singly on axillary brachyblasts and are semipendent. The corolla tube is campanulate and about
13 to 15 millimeters (mm) (0.5 to 0.6 inches) in length and 6 to 7 mm (0.2 to 0.3 inches) in
diameter and carnose. The flowers may be hummingbird pollinated (Proctor 1992).

Habitat:
Gonocalyx portoricensis is found in the Caribbean National forest in the Luquillo Mountains and
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in the Toro Negro Commonwealth Forest in Jayuya. Richard A. Howard, of the Arnold
Arboretum,, discovered Gonocalyx concolor in January 1968 on Cerro La Santa in the Carite
Commonwealth Forest. Cerro La Santa lies on the border of the municipalities of Cayey and San
Lorenzo at an elevation of approximately 903 meters (984 feet) (Proctor 1992). The plant was
also reported from the Caribbean National Forest in the Luquillo Mountains of northeastern
Puerto Rico (personal communication 1996 cited in U.S. Fish and Wildlife Service candidate
assessment form).

The Carite Commonwealth Forest is located in the Sierra de Cayey in the municipalities of
Guayama, Cayey, Caguas, San Lorenzo, and Patillas in southeastern Puerto Rico. The highest
peak is Cerro La Santa at 903 meters (2,962 feet). The forest is steep, with slopes ranging from
20 to 60 percent. Underlain by volcanic rock, andesitic in composition, the forest’s soils are
primarily of clay texture with moderate or slow permeability. Mean annual rainfall is 2,150 mm
(86 inches), with February through April being the drier months. Mean monthly temperature
varies from 20/C in February to 23/C in September. The forest lies within the subtropical wet
forest and subtropical lower montane forest life zones. Five vegetation types have been
identified: upper montane and palm, lower montane, dwarf or elfin, early successional, and
plantations. Gonocalyx concolor occurs in the dwarf, or elfin, forest type.

POPULATION STATUS

Currently, G. concolor is known only from the type locality in the Carite Commonwealth Forest.
The population previously reported from the Luquillo Mountains is apparently no longer extant.
Approximately 172 plants have been located at the Carite site. Initial efforts at propagation have
been successful. Preliminary studies of the species' reproductive biology indicate that the plant is
predominantly outcrossed and outcrossed flowers produced twice the number of seeds than did
selfed flowers (personal communication 1996 cited in U.S. Fish and Wildlife Service candidate
assessment form).

The U.S. Fish and Wildlife Service classifies Gonocalyx concolor as a candidate for Endangered
Species Act protection with a listing priority number of 5. 

LISTING CRITERIA

A. The present or threatened destruction, modification, or curtailment of its habitat or range.

Historical range: Puerto Rico.

Current range: Carite Commonwealth Forest on Cerro La Santa , which is on the border
of the municipalities of Cayey and San Lorenzo Puerto Rico.

Land ownership: The sole known population occurs on land managed by the Puerto Rico
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Department of Natural and Environmental Resources.

Gonocalyx concolor has been affected in the past by the construction of roads and
telecommunication towers on these mountain peaks. It has also been affected by landslides.
Currently, the only known population is located on Cerro La Santa in the Carite Commonwealth
Forest. The dwarf or elfin forest in Carite has been reduced in size by nearly 20 percent as a
result of the construction of communication towers. The species is found growing on trees
located close to the communication towers, the road, plantations, and trails. Any expansion of
these facilities might result in a loss of individual plants. The population falls within the Carite
Commonwealth Forest and is managed by the Puerto Rico Department of Natural and
Environmental Resources, but the forest has no management plan.

B. Overutilization for commercial, recreational, scientific, or educational purposes.

While G. concolor is an attractive plant, it is not known to be utilized for commercial,
recreational, scientific or educational purposes.

C. Disease or predation. 

Neither disease nor predation are known to be factors affecting this species.

D. The inadequacy of existing regulatory mechanisms. 

The Commonwealth of Puerto Rico has adopted a regulation that recognizes and provides
protection for certain Commonwealth listed species. However, Gonocalyx concolor is not on this
list. Federal listing would provide protection under the Endangered Species Act, and, by virtue
of the existing cooperative agreement under section 6, it would ensure the species’ addition to
the Commonwealth list.

Current Conservation Efforts: Aspects of the reproductive biology of the species have been
studied and propagation efforts have been initiated.

E. Other natural or manmade factors affecting its continued existence.

One of the most important factors affecting the continued survival of this species is its limited
distribution. The species is epiphytic, growing on the trunks of trees. Damage caused by
hurricanes, including tree fall, defoliation, and landslides, could result in the loss of individual
plants. Hurricane Georges caused severe damage in the Carite Commonwealth Forest. The
species is possibly pollinated by hummingbirds and any modification in habitat that results in
shifts in faunal composition may result in the reduction of pollinators.
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PETITION TO LIST

whorled sunflower
(Helianthus verticillatus)

AS A FEDERALLY ENDANGERED SPECIES

CANDIDATE HISTORY

CNOR 10/25/99: C
CNOR 10/30/01: C
CNOR 6/13/02: C

TAXONOMY

Helianthus verticillatus (Asteraceae) was described in 1898 by J.K. Small based on a collection
made by S.M. Bain from Chester County, Tennessee, in 1892 (Nordman 1998; Matthews et al.
2002).

No additional collections of this species had been made when Beatley (1963) speculated that the
specimens from this single collection site (which lacked basal parts and mature achenes) perhaps
represented a single aberrant individual formed from hybridization of an opposite- and an
alternate-leaved Helianthus species. With no new material to examine, Heiser (1969) and
Cronquist (1980) accepted Beatley’s suggestion that Helianthus verticillatus was a hybrid.

Between 1994 and 1997 several small populations of this species were found in northwestern
Georgia and northeastern Alabama, and in 1998 a population was discovered in Tennessee near
the site where the type material was collected more than a century previously (Matthews et al.
2002). Morphological and karyotype studies of this material clearly demonstrate that Helianthus
verticillatus is not a hybrid, but rather a distinct diploid species (Matthews et al. 2002).

NATURAL HISTORY

Morphology:
Small (1898) distinguished Helianthus verticillatus from the related Helianthus gigianteus by its
mostly whorled leaves, glabrous stems, narrow, entire leaf blades, and narrowly linear-lanceolate
involucre bracts.

Habitat:
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This species is found in moist, prairie-like openings in woodlands and along adjacent creeks.
Soils are sandy clays which are alkaline, high in organic matter, and seasonally wet. These
communities have strong affinities to the Tall Grass Prairie (including as dominant species, e.g.,
Andropogon scoparius (little bluestem) and Sorghastrum nutans (Indian grass)) and are habitat
for a number of rare species including Marshallia mohrii (Mohr’s Barbara’s buttons), which is
federally listed as threatened. 

POPULATION STATUS

Helianthus verticillatus was rediscovered in 1994 in a wet prairie area in Floyd County, Georgia,
the first collection in more than 100 years (Allison 1997, Ranger 1995). At this site, plants are
concentrated in two areas less than 0.3 kilometer (km) (0.2 mile (mi)) apart. It is difficult to
determine the exact number of plants at these sites since this species is rhizomatous; however,
1,000 stems were counted at one site covering approximately 0.4 hectare (1 acre) in area, and
one large clump of 20 stems (perhaps representing a single individual) was observed along a
nearby creek. 

An additional population was discovered in Cherokee County, Alabama, in 1996, in a remnant
strip of prairie approximately 3.2 km (2 mi) from the Georgia site (Allison 1997). Several
hundred stems were counted at this site at the time of its discovery; however, a subsequent visit
revealed that the site had been clear-cut and that the number of plants had decreased (in litt. 1999
cited in U.S. Fish and Wildlife Service candidate assessment form). Surveys in 1999 resulted in
the discovery of a second Cherokee County site approximately 3 miles from the known
population. Approximately 50 plants, some of which extend along a roadside, were counted at
this site. Recent survey efforts in Tennessee (Nordman 1998) resulted in the discovery of a
fourth population (Madison County). Here, an estimated 700 to 1,200 stems were found growing
along a railroad right-of-way, in an adjacent hayfield, along a roadside right-of-way, and along a
nearby creek (personal communication 1999 cited in U.S. Fish and Wildlife Service candidate
assessment form). No additional populations were located during surveys in 2000 in Alabama,
Georgia, and Tennessee.

In summary, only four populations are known for this species, with two in Alabama, and one
each in Georgia, and Tennessee.

The U.S. Fish and Wildlife Service classifies Helianthus verticillatus as a candidate for
Endangered Species Act protection with a listing priority number of 5. The Alabama, Georgia
and Tennessee Natural Heritage Programs list this species as Critically Imperiled.

LISTING CRITERIA

A. The present or threatened destruction, modification, or curtailment of its habitat or range.
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Historical range: Alabama, Georgia, and Tennessee.

Current range: Alabama (two sites), Georgia (one site), and Tennessee (one site).

Land ownership: All known populations occur on private land. Temple-Inland Container
Corporation, an industrial forestry company, owns the sites in Alabama
and Georgia.

This species appears to be a narrow habitat specialist occurring in natural wet meadows/prairies
and calcareous barrens. Such habitats are not very extensive and they are often degraded or
destroyed for a number of reasons (i.e., agriculture, timbering, residential development). Most of
the remaining wet prairies exist as remnants along roadside rights-of-way where mid-
successional stages are artificially maintained (in litt. 1999 cited in U.S. Fish and Wildlife
Service candidate assessment form).

The greatest threat to this species appears to be from industrial forestry practices (in litt. 1999
cited in U.S. Fish and Wildlife Service candidate assessment form). Much of this species’ prairie
habitat has been converted to pine monoculture (in litt. 1999 cited in U.S. Fish and Wildlife
Service candidate assessment form). One of the Alabama sites was clear-cut in 1998 and
numbers at this site have remain low since then (in litt. 1999 and personal communication 2000
cited in U.S. Fish and Wildlife Service candidate assessment form). This population will not
survive if this site is converted to pine monoculture, as is the current trend. The single Georgia
population is owned by a timber company; thus, modification or destruction of its habitat in
association with timbering could pose a threat. However, thus far, the timber company has been
working with the State of Georgia and The Nature Conservancy to manage the site for this
species (U.S. Fish and Wildlife Service candidate assessment form)..

Helianthus verticillatus has not been relocated at the type locality in Tennessee despite intensive
surveys of that area (Nordman 1998). However, this record is over 100 years old and locality
information is vague, so it is not possible to ascertain the reason for the loss of that site. In
Tennessee, much of this species’ suitable habitat has been converted for agricultural usage
(personal communication 1999 cited in U.S. Fish and Wildlife Service candidate assessment
form ). The extant Tennessee population is surrounded by cultivated fields and pastures. The
largest concentration of plants at the Tennessee population is located in a natural hayfield
(Nordman 1998).

Improvement of the hayfield with fertilization and the introduction of non-native grasses would
be detrimental to the population. Plants extending onto the roadside and railroad rights-of- way
at this location, and at one of the Alabama sites, are vulnerable to accidental disturbances. These
plants could be destroyed if herbicides are used in association with right-of-way maintenance.
Any future road construction poses a potential threat to plants located near these road.

B. Overutilization for commercial, recreational, scientific, or educational purposes.

Helianthus verticillatus is currently not known to be a component of the commercial wildflower
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trade; however, it is attractive and has horticultural potential. Taking and vandalism pose threats
because of the species’ visibility when flowering and the accessibility of the sites.

C. Disease or predation. 

This species is not known to be threatened by disease or predation.

D. The inadequacy of existing regulatory mechanisms. 

Helianthus verticillatus is a species of special concern in Tennessee and considered endangered
in Alabama and Georgia (three 1999 personal communications cited in U.S. Fish and Wildlife
Service candidate assessment form); however, it does not receive any formal protection in those
States.

Current Conservation Efforts: The Georgia Department of Natural Resources and The Nature
Conservancy have been working with staff of Temple-Inland to develop a conservation strategy
for the population in Floyd County, Georgia. Temple-Inland implemented a prescribed burn and
thinning in 2000 to improve habitat conditions for this species. No permanent protection or
formal agreement has been obtained as of yet. Status survey efforts were funded by the U.S. Fish
and Wildlife Service in Tennessee in 1998 and 1999. Surveys in Alabama were completed in
2000. 

E. Other natural or manmade factors affecting its continued existence.

The whorled  sunflower is extremely vulnerable because of the small number of known
populations. A single natural or unnatural disaster could lead to its extinction. Helianthus
verticillatus appears to have restricted ecological requirements and is dependent upon the
maintenance of prairie-like openings for its survival. Soil conditions, in combination with
occasional, naturally occurring fires, are thought to have played a role in maintaining suitable
habitat. Much of this species’ habitat has been degraded due to fire suppression and the
subsequent invasion of woody competitors (personal communication 1999 cited in U.S. Fish and
Wildlife Service candidate assessment form). Extant sites will require active management to
keep competition and shading under control.
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PETITION TO LIST

Neches River rose-mallow
(Hibiscus dasycalyx)

AS A FEDERALLY ENDANGERED SPECIES

CANDIDATE HISTORY

CNOR 7/1/75:
CNOR 12/15/80:
CNOR 11/28/83:
CNOR 9/27/85:
CNOR 2/21/90:
CNOR 9/30/93:
CNOR 2/28/96: C
CNOR 9/19/97: C
CNOR 10/25/99: C
CNOR 10/30/01: C
CNOR 6/13/02: C

TAXONOMY

The status of Hibiscus dasycalyx (Malvaceae) as a taxonomically valid species is uncontroversial
(e.g., Kartesz 1998; Hatch et al. 2001).

NATURAL HISTORY

Morphology:
The Neches River rose-mallow is a perennial woody herb growing 3-7 feet tall with one or more
stems.  It bears large and showy white flowers about 3-6 inches wide, each with five 2- 4 inch-
long petals. Its leaves are deeply 3-lobed and arrowhead-shaped, with each lobe linear and
slenderly tapering. Leaf margins are irregular or saw-toothed. It blooms in the summer, generally
June to September, and the mature seeds are densely pubescent (hairy) and buoyant in water for
several hours.

Habitat:
The Neches River rose-mallow is found only in east Texas grassland wetlands. It appears to be
restricted to wetland areas that are exposed to open sun. It is generally found growing in open,
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marshy areas (ponds, sloughs, oxbows) within the immediate floodplain of a permanent stream
or river. Areas supporting the plant normally hold standing water early in the growing season,
with water levels dropping, but never drying completely until very late in the growing season.
This species appears to have community dominance within the narrow band between high and
low water levels in wetlands exposed to the open sun.

POPULATION STATUS

A 1995 status survey covering 10 counties resulted in confirmation or discovery of the species at
only three sites, but in three separate counties. Two more sites were discovered in 1996 and
1997. Although currently low in number, the distant locations of these sites suggest a relatively
wide historical range. As of 1999, the various populations included:

1) Lovelady site (near Tantabogue Creek in Highway 230 ROW southwest of Lovelady in
Houston County): supported an average of 3 plants during years 1993- 1997, 13 for 1998-1999,
and 8 in 2000; number of stems averaged 33 and number of fruits/flowers averaged 132 for years
1993-1999.
2) Maxwell site (on private land adjacent to Lovelady ROW population in Houston County):
supports about 200 plants along a wide drainage-way.
3) Champion site (on private land near White Rock Creek in west Trinity County): supports
more than 300 individuals.
4) Highway 94 roadside park (on highway ROW near Neches River in east Trinity County):
supported an average of 35 plants for years 1993-1995, 15 in 1996-1998, 49 in 1999, and 17 in
2000; number of stems averaged 103 and number of flowers/fruits averaged 176 for years 1993-
1999. The species has begun colonizing an area left un-mowed by maintenance personnel at the
request of the State.
5) Temple-Inland site (on private land near Highway 94 park site in east Trinity County):
supports more than 300 plants within a large, managed wetland.
6) Ponta site (on Mud Creek in Highway 204 ROW in Cherokee County): only one plant within
ROW monitored regularly 1993-2000; number of stems averaged 6 and number of flowers/fruits
averaged 113 for 1993-1999. However, some 75-100 plants lying beneath the Mud Creek bridge
are inaccessible due to high water and remain un-identified.

The year 1998 was a year of extreme drought in east Texas. Although plants were present, they
were stunted and most did not produce flowers. Year 1999 indicated some recovery from the
drought, but 2000 was another drought year, and flowering was erratic. While some sites were
just beginning to form buds and flower (Mud Creek), other sites were already in fruit
(Lovelady). Most sites that supported flowering held some water in the beginning of the season,
but soon dried, probably resulting in poor fruiting success.

In spring 2000, the recovery team received permission to introduce propagated plants onto two
areas of Davy Crockett National Forest. A total of nearly 700 plants were placed within
Compartments 16 and 20 on the edges of wetlands that remained wet and intact during this
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year’s drought. The U.S. Fish and Wildlife Service has monitored these plants, and has noted
excellent survival and even flowering during this summer (U.S. Fish and Wildlife Service
candidate assessment form). 

The U.S. Fish and Wildlife Service classifies Hibiscus dasycalyx as a candidate for Endangered
Species Act protection with a listing priority number of 5. The Texas Natural Heritage Program
lists this species as Critically Imperiled.

LISTING CRITERIA

A. The present or threatened destruction, modification, or curtailment of its habitat or range.

Historical range: Texas.

Current range: Five widely separated sites in East Texas.

Land ownership: Approximately 30% of known sites lie within Texas Department of
Transportation rights-of-way. Approximately 70% occur on private lands,
to which FWS currently has limited access. Two new populations have
been established on National Forest land, and their survival is being
monitored.

The historical habitat of Hibiscus dasycalyx has been affected by drainage or filling of floodplain
depressions and oxbows, stream channelization, road construction, timber harvesting,
agricultural activities (primarily mowing and grazing), and herbicide use. Threats to current
potential habitat include wetland alteration, herbicide use on private lands and along powerline
rights-of-way, grazing, and mowing. Although three of the known rose-mallow sites are
protected by highway right-of-way agreements, which establish herbicide and mowing
restrictions, two of these (Lovelady and Ponta sites) remain vulnerable to agricultural activities
(herbiciding and mowing) on adjacent private land, and appear to be declining in number as a
result. The species is also vulnerable to hybridization with more common and weedy Hibiscus
species.

B. Overutilization for commercial, recreational, scientific, or educational purposes.

Members of the genus Hibiscus are of high horticultural interest, but no overutilization threats to
this species are currently known.

C. Disease or predation.

Although the first foliage of the year is often consumed by insects before mid-summer, the plants
regularly produce a second crop of leaves which are not eaten, so predation is not a major threat.
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D. The inadequacy of existing regulatory mechanisms.

With the exception of two recent introductions onto National Forest land, all known populations
are on private land or within State (Texas Department of Transportation) highway right-of-way.
Management agreements have been developed for right-of-way sites, but plants on private lands
receive little protection unless the landowner is willing to establish such restrictions. Protection
measures for all plants are limited to some degree in Texas because of the large proportion (97
percent) of private land. Currently, there are no restrictions on use of herbicides near populations
on private land, and only limited review of federally-funded wetland projects that could affect
the species.

Current Conservation Efforts: A recovery team is in place that includes The U.S. Fish and
Wildlife Service, Texas Parks and Wildlife Department, U.S. Forest Service, Texas Nature
Conservancy, Stephen F. Austin State University, and private industry.  According to the U.S.
Fish and Wildlife Service candidate assessment form, the following conservation efforts are
underway:

o Texas Parks and Wildlife Department has management agreements in place with Texas
Department of Transportation to protect the three right-of-way populations (Lovelady, Ponta,
Highway 94).
o A candidate conservation agreement has been secured with Champion International, a large
timber company, to protect the population on their land in west Trinity County. A similar
agreement for the population found on property owned by the Temple-Inland Forest Products
Corporation (east Trinity County), is being pursued but may not be successful.
o FWS has contacted the owner of the Maxwell site (William Earl Maxwell) and he has been
receptive to the possibility of a conservation agreement for his land.
o With partial funding from National Fish and Wildlife Foundation, Stephen F. Austin State
University (SFASU) is conducting a genetic analysis of the Neches River rose-mallow and
related species, based on plant tissue collected from known sites in summer 1998. They are also
determining the species' habitat needs based on experimental plantings at a site on Mill Creek in
Nacogdoches County. Finally, they have propagated more than 2000 plants suitable for
introduction efforts.
o Davy Crockett National Forest (DCNF) represents the only public land within the range of the
rose-mallow. Aerial photos and site visits identified two wetland sites that supported favorable
rose-mallow habitat. DCNF Ranger Raoul Gagne and Forest Supervisor Ronnie Raum gave the
team permission to re-introduce the species at these two sites. About 700 plants were planted in
April 2000, with the help of DCNF, SFASU, and Texas Nature Conservancy. According to the
U.S. Fish and Wildlife Service, these plants will be monitored and, if they become self-
sustaining, FWS will seek their protection through a conservation agreement with USFS (U.S.
Fish and Wildlife Service candidate assessment form). David Wrobleski (DCNF biologist)
reported good survival and reproduction during the summer (personal communication cited in
U.S. Fish and Wildlife Service candidate assessment form).

E. Other natural or manmade factors affecting its continued existence.
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All populations of this plant are currently at high risk due to genetic swamping by an invading
related Hibiscus species, H. laevis. It is believed that this invasion is due to human alteration of
H. dasycalyx habitat.
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PETITION TO LIST

Florida Keys indigo
(Indigofera mucronata var. keyensis)

AS A FEDERALLY ENDANGERED SPECIES

CANDIDATE HISTORY

CNOR 09/30/93:
CNOR 10/25/99: C
CNOR 10/30/01: C
CNOR 06/13/02: C

TAXONOMY

The name Indigofera mucronata var. keyensis (Fabaceae) is listed as a synonym for Indigofera
trita scabra by Wunderlin and Hansen (2000).  Kartesz (1998) uses the name Indigofera trita
var. keyensis for this taxon.  Bradley and Gann (1999) note that the nomenclature for this taxon
needs further study.

NATURAL HISTORY

Contrary to some reports in the literature, this plant is not a vine. The reports are probably based
on misidentified specimens of Indigofera miniata (Bradley and Gann 1999). Such
misidentifications are probably also the source of reports in the literature (Austin 1980, Isely
1990) to the effect that this is a common, weedy species (Bradley and Gann 1999). 

Morphology:
Indigofera mucronata var. keyensis is a scrambling to erect annual or probably perennial herb up
to 1 meter (3 feet) tall. The leafstalk is usually 1.5 to 2.5 centimeters long. Leaves usually have 5
leaflets in pairs. The flowers are typical of peas, with the corolla 6 to 7 millimeters long. The pod
is 3 to 4.5 centimeters long.

Habitat:
Indigofera mucronata var. keyensis is found at edges of rockland hammock (Small 1933), coastal
berm, and rock barren communities in the upper Florida Keys (Bradley and Gann 1999). Coastal
rock barren is an open community with no tree canopy and a sparse subcanopy of understory
hardwoods. Most of the area is composed of exposed Key Largo Limestone with diverse
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assemblage of herbaceous plant taxa, many of which are halophytes (Bradley and Gann 1999).
The origin of this community is not understood. It seems possible that periodic storm events are
responsible for maintaining coastal rock barrens (Bradley and Gann 1999).

POPULATION STATUS

Indigofera mucronata var. keyensis was historically found in the upper and middle Florida Keys
from Key Largo to Knight Key. It has been collected or reported on 11 islands, including Crawl
Key, Key Largo, Knight Key, Lignumvitae Key, Long Key, Long Point Key, Lower Matecumbe
Key, Plantation Key, Upper Matecumbe Key, Vaca Key, and Windley Key. It is currently known
only from Crawl Key, Key Largo, Long Key, Long Point Key, Plantation Key, and Windley
Key. Indigofera mucronata var. keyensis has been found in three State parks: John Pennecamp
Coral Reef State Park, Long Key State Park, and Windley Key Fossil Reef State Geological Site.
A tiny fourth population of 3 to 4 plants is on private, unprotected land at Long Point Key. This
species was not found at one of these sites during a study conducted by Ross and Ruiz (1996),
possibly due to lack of specific location information in the collection notes. The total number of
plants is estimated at between about 100 and 1,000 (Ross and Ruiz 1996; Bradley and Gann
1999).

The U.S. Fish and Wildlife Service classifies Indigofera mucronata var. keyensis as a candidate
for Endangered Species Act protection with a listing priority number of 6. The State of Florida
lists this species as endangered (Wunderlin and Hansen 2000).

LISTING CRITERIA

A. The present or threatened destruction, modification, or curtailment of its habitat or range.

Historical range: Upper and middle Florida Keys from Key Largo to Knight Key, Florida.

Current range: Crawl Key, Key Largo, Long Key, Long Point Key, Plantation Key, and
Windley Key, Florida.

Land ownership: Three of six occurrences of Indigofera mucronata var. keyensis are in
State Park properties: John Pennecamp Coral Reef State Park, Long Key
State Recreation Area, and Windley Key Fossil Reef State Geological
Site. A fourth population is on private land at Long Point Key.

This species has been extirpated from the Lower and Upper Matecumbe Keys. Only six
occurrences of Indigofera mucronata var. keyensis are currently known and probably no more
than 1,000 individuals exist. The coastal rock barrens where populations occur at Long Key State
Recreation Area and Windley Key Fossil Reef State Geological Site are being invaded by native
and exotic hardwoods(Bradley and Gann 1999). At least the exotic hardwoods on these sites
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should be controlled.

B. Overutilization for commercial, recreational, scientific, or educational purposes. 

None are known.

C. Disease or predation. 

None are known.

D. The inadequacy of existing regulatory mechanisms. 

The Florida Department of Agriculture and Consumer Services has designated this plant as
endangered under Chapter 5B-40, Florida Administrative Code. This listing provides little or no
habitat protection beyond the State’s Development of Regional Impact process, which serves to
disclose impacts from projects, but provides no regulatory protection for State-listed plants on
private lands. Without local or county ordinances preventing the destruction of the plant,
conservation does not occur.

Current Conservation Efforts: Although the Indigofera mucronata var. keyensis populations
located on public lands are protected from development, they are still under threat from exotic
vegetation. There are no specific conservation activities for Indigofera mucronata var. keyensis
on public lands. There are no current conservation activities for the single Indigofera mucronata
var. keyensis population on private land.

E. Other natural or manmade factors affecting its continued existence. 

Exotic plant taxa negatively affect Indigofera mucronata var. keyensis throughout its range. At
least 162 taxa of exotic plants are now known to invade Indigofera mucronata var. keyensis
habitat (U.S. Fish and Wildlife Service 1998). On Long Point Key, encroaching Brazilian pepper
(Schinus terebinthifolius) threatens to close over the opening where a small population of
Indigofera mucronata var. keyensis occurs. It is unlikely this population will survive another
decade under current conditions (Ross and Ruiz 1996). Latherleaf (Colubrina asiatica) could
also severely affect this species (Bradley and Gann 1999).

Management of exotic plant invasion is crucial to the conservation of the species. Without
proper control and eradication of these exotic plants, they become tall and dense creating a poor
environment for Indigofera mucronata var. keyensis. Given the species’ narrow range and the
small number of individuals, Indigofera mucronata var. keyensis is vulnerable to natural events
such as hurricanes and tropical storms. Either one of these events could extirpate existing
populations–or rehabilitate coastal barrens habitat.
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PETITION TO LIST

gladecress
(Leavenworthia crassa)

AS A FEDERALLY ENDANGERED SPECIES

CANDIDATE HISTORY

CNOR 07/01/75:
CNOR 12/15/80:
CNOR 11/28/83:
CNOR 09/27/85:
CNOR 02/21/90:
CNOR 09/30/93:
CNOR 10/25/99: C
CNOR 10/30/01: C
CNOR 06/13/02: C

TAXONOMY

Leavenworthia crassa, a winter annual in the mustard family (Brassicaceae), was described by
Rollins in 1963 from material collected in 1959 from Morgan County, Alabama. The taxonomic
status of L. crassa as a valid species is uncontroversial (e.g., Kartesz 1998).

NATURAL HISTORY

This species is a component of glade flora and occurs in association with limestone
outcroppings. The terms “glade” and “cedar glade” refer to shallow-soiled, open areas that are
dominated by herbaceous plants and characterized by exposed sheets of limestone or gravel.
Eastern redcedar (Juniperus virginiana) trees are frequent in the deeper soils along the edges of
the glades (Baskin and Baskin 1985, Baskin et al. 1986, Hilton 1997). Historically, glades in
northern Alabama occurred as glade complexes where open areas of exposed or nearly exposed
limestone were separated by segments of woody vegetation to form an intricate pattern of
habitats grading into one another (Hilton 1997). Few undisturbed examples of this community
type remain (Rollins 1963, Baskin and Baskin 1985, McDaniel and Lyons 1987, Hilton 1997). 

Populations of Leavenworthia crassa are now located in glade-like areas exhibiting various
degrees of disturbance, including pastures, roadside rights-of-way, and cultivated or plowed
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fields (Hilton1997). As with most of the cedar glade endemics, Leavenworthia exhibit weedy
tendencies and it is not uncommon to find them growing in these altered habitats; however, the
geographical range of this species is probably very similar to what it was in pre-settlement times
since none of the cedar glade endemics appear to spread far from their original glade habitat
(Baskin et al. 1986).

Leavenworthia crassa is endemic to a 13-mile radius area in north central Alabama in Lawrence
and Morgan counties (Rollins 1963). A 1961 record from Lauderdale County has never been
confirmed (McDaniel and Lyons 1987). Surveys (in litt. 1981 cited in U.S. Fish and Wildlife
Service candidate assessment form; McDaniel and Lyons 1987; Hilton 1997) were unsuccessful
at locating a number of historical sites for L. crassa. McDaniel and Lyons (1987) failed to locate
eight sites previously reported by Rollins (1963) and Lloyd (1965); Hilton (1997) was
unsuccessful at relocating seven sites listed in McDaniel and Lyons’ 1987 status report.

POPULATION STATUS

Currently, only six populations of this species are thought to survive with three populations each
in Morgan and Lawrence counties, Alabama. Only one of the six populations is rated a high
quality site (A-rank), having 500 or more plants in a relatively undisturbed glade. Of the
remaining populations, two are given a B-rank (50 or more plants on a glade with some
disturbance); two have a C-rank (20 or more plants in disturbed glade community); and one was
given a D-rank (few plants in unrestorable habitat) (Hilton 1997). (The Nature Conservancy
ranks sites and populations using A through D, but criteria may vary depending upon the species
and habitat type. Hilton developed these ranks specifically for Leavenworthia crassa and its
habitat type.).

The U.S. Fish and Wildlife Service classifies Leavenworthia crassa as a candidate for
Endangered Species Act protection with a listing priority number of 5. The Alabama Natural
Heritage Program lists this species as Critically Imperiled.

LISTING CRITERIA

A. The present or threatened destruction, modification, or curtailment of its habitat or range.

Historical range: Northern Alabama.

Current range: 13-mile radius area in north central Alabama in Lawrence and Morgan
counties.

Land ownership: One population occurs on U.S. Forest Service land. The remaining sites
are located on private land with plants in some populations extending onto
county-maintained roadside rights-of-way.
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This species is endemic to cedar glade areas in north central Alabama that have been
significantly altered from their original condition. More than a 50 percent loss in glade habitat
has occurred since European settlement (Hilton 1997). Glade habitats today have been reduced
to remnants fragmented by agriculture and development.

Hilton (1997) conducted a thorough survey of cedar glade communities in north Alabama using
historical records, soil maps, topographic maps, geology and aerial photography. Her efforts
resulted in the identification of 22 high priority glades. However, field surveys found only five
of these to be in good condition and restorable; only two of these were considered high quality
sites (personal communication 1999 cited in U.S. Fish and Wildlife Service candidate
assessment form). 

At four of the Leavenworthia crassa sites, plants occur in pasture areas, on roadside rights-of-
way, and/or in planted fields surrounded by agriculture or residential developments (Hilton
1997). Periodic disturbance, such as plowing in row crop farming, arrests succession and
maintains populations in this type of habitat; however, plowing or herbicide treatment in the
spring prior to seed set and dispersal could be detrimental to populations. Plants extend into
pastures at two sites. Populations are enhanced by the disturbance created from light grazing;
however, heavy grazing of pastures creates unfavorable conditions (i.e. soil compaction, soil
eutrophication) for Leavenworthia crassa. 

Improvement of pastures with fertilizer treatments and/or the introduction of forage grasses
would eventually decimate populations due to competition. Lyons (in litt. 1981 cited in U.S. Fish
and Wildlife Service candidate assessment form) considered that her failure to relocate many of
the historical Leavenworthia crassa sites from the 1960's was due to the change in agricultural
practices from growing corn to using those sites for cattle pastures. McDaniel and Lyons (1987)
considered the trend toward converting agricultural sites for use as pasture as a primary threat to
the species. Populations extend onto roadsides or are near roads at five of the six sites. Mowing
and herbicide application prior to seed set pose threats to those populations located on roadside
rights-of-way. Three historical sites near roads have not been relocated and a portion of one of
the existing populations was destroyed by road widening and grading in the 1980's (McDaniel
and Lyons 1987). The largest population of this species has a dirt road traversing through a
portion of the site and this has made the site vulnerable to off-road vehicles and dumping (Hilton
1997).

Hilton (personal communication 1999 cited in U.S. Fish and Wildlife Service candidate
assessment form) considers residential and industrial development to be the primary threat to
cedar glade communities today and the primary reason for the loss of cedar glade habitat in the
last decade. One of the six populations is located in the front yard of a residence.

B. Overutilization for commercial, recreational, scientific, or educational purposes.

Overutilization is not considered a threat to this species.

C. Disease or predation. 
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One population was lost due to infection by a mustard rust in the early 1980's (McDaniel and
Lyons 1987; Lyons and Antonovics 1991). It is not known whether this disease poses a
significant long-term threat to the species.

D. The inadequacy of existing regulatory mechanisms. 

This species is considered endangered in Alabama by the Alabama Natural Heritage Program;
however, there are no State or Federal laws that give this species any legal protection. The
population within the Bankhead National Forest is within a Native American cultural site and, as
such, is taken out of active timber management. No other protective measures are afforded to this
species and its habitat at this site. 

Current Conservation Efforts: The Nature Conservancy, Alabama Natural Heritage Program, has
approached the Forest Service concerning protection/management needs for the population on
their property. No management plan has been drafted as of yet. The U.S. Fish and Wildlife
Service funded a survey of cedar glade habitats in the Moulton Valley physiographic region of
northwestern Alabama, the major area for this habitat type.

E. Other natural or manmade factors affecting its continued existence. 

Winter annuals, such as Leavenworthia, are excluded from many habitats because they are poor
competitors (Baskin and Baskin 1985). The most vigorous populations of Leavenworthia crassa
are located in areas which receive full, or near full, sunlight at the canopy level and have limited
herbaceous competition (Hilton 1997). Rollins (1963) documented the loss of plants of
Leavenworthia by invading grasses in an unweeded portion of an experimental plot, while those
plants of Leavenworthia in the hand-weeded part of the plot thrived. Lloyd (1965) also noted that
Leavenworthia species competed poorly with invading weedy species in fallow agricultural
fields in north Alabama. 

Hilton (1997) was unable to relocate five populations in abandoned fields and pastures, which
McDaniel and Lyons (1987) had noted as appearing depressed due to competition from invading
weedy species. Shading and competition are potential threats at the two largest populations of
Leavenworthia crassa (Hilton 1997). One site, reported to be widely open in 1963, is now
partially shaded due to a partial closing of the canopy (Hilton 1997). Exotics are a major
problem in many glades due to the ever present disturbances that allow for their colonization
(Hilton 1997). Exotics pose a threat to one population of Leavenworthia crassa where they have
established near an unimproved road traversing the site (Hilton 1997).

Under natural conditions, cedar glades are maintained edaphically through drought and erosion.
The shallow soil, exposed rock, and frequent hot, dry summers create xeric conditions that keep
competition and/or shading effects of encroaching vegetation in check (Hilton 1997, McDaniel
and Lyons 1987, Baskin et al. 1986, Rollins 1963). The soils that develop on the glades are
easily eroded, moving downslope or into fractures in the substrate. Periodic fires also likely
played a role in maintaining these communities (Hilton 1997). Due to the continuing loss and
modification of cedar glade habitats, presently available habitat for Leavenworthia crassa is



88

primarily in areas modified by human activity, where less than optimum conditions exist to
perpetuate appropriate habitat. Periodic disturbance is needed to arrest succession and perpetuate
suitable habitat.

As with all annuals, this species’ long-term survival is dependent upon its ability to reproduce
and reseed an area every year. Thus, populations decline and move toward extinction if
conditions remain unsuitable for reproduction for many years.
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PETITION TO LIST

Texas golden gladecress
(Leavenworthia texana)

AS A FEDERALLY ENDANGERED SPECIES

CANDIDATE HISTORY

CNOR 02/21/90:
CNOR 09/30/93:
CNOR 09/19/97: C
CNOR 10/25/99: C
CNOR 10/30/01: C
CNOR 06/13/02: C

TAXONOMY

Leavenworthia texana (Brassicaceae) was recognized as clearly distinct from L. aurea, based on
chromosome number and morphology, and described as a new species by Mahler in 1987. 
Kartesz (1998) recognized this taxon as Leavenworthia aurea var. texana, but it is recognized as
a full species, Leavenworthia texana, by Hatch et al. (2001).

NATURAL HISTORY

The Texas golden gladecress is a small annual member of the mustard family. Its deep-yellow
flowers bloom relatively early (January-February) and for a short period, restricting the time
available for surveys at known sites and potential sites of occurrence.

The Texas golden gladecress, along with the endangered white bladderpod (Lesquerella pallida),
occurs only on the Weches outcrops of east Texas. At present, the bladderpod and gladecress are
known to exist only in San Augustine County.

The Weches geologic formation consists of a layer of calcareous sediment lying above a layer of
glauconite clay up to 20 inches below the surface. The formation was produced by ancient
Eocene seas 30 to 50 million years ago and is one of the most richly fossiliferous of the Coastal
Plain, containing the remains of nearly 100 species of corals and crustaceans. It averages five
miles in width as it parallels Highway 21 through north San Augustine County. Erosion of the
complex has produced a rugged topography of steep, flat-topped hills and escarpments dissected
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by deep valleys. It has also created the unique ecology of Texas golden gladecress habitats:
islands of thin, loamy, alkaline soils (pH 7-8), within the normally deep, sandy, acidic soils (pH
4-5) of the Pineywoods region. The glauconite layer of the Weches is impermeable to water,
making the thin upper soils seepy and wet much of the year, but often hard and dry during the
summer. This, and the alkalinity of the soils, produce conditions unique to Weches outcrops,
generally supporting open-sun, herbaceous, and specialized plant communities. Weches glades
have some similarity to limestone glades in parts of Oklahoma and Alabama; caliche glades on
the Texas Edwards Plateau; and the Catahoula barren communities of north Jasper and Newton
counties of Texas. 

The environmental factors shared by these communities are shallow, calcareous soils; primarily
open-sun conditions; herbaceous-dominated vegetation; and fluctuation from spring soil
saturation to summer drought. The open, seepy Weches glades support highly diverse plant
communities. More than 100 species, representing at least 39 plant families, have been
documented on Weches glades. Most are small and herbaceous, and either annuals or biennials.
Besides the endemic bladderpod and gladecress, some species are found nowhere else in eastern
Texas, or are uncommon in the Pineywoods. Populations of blazing star, whitlow-wort, and
yellow evening-primrose lie more than 200 miles disjunct from their range on the Edwards
Plateau, and purple prairie-clover lies more than 135 miles from its central Texas range. Other
species, such as blue waxweed and spike-rush, reach the western extreme of their range here and
are found nowhere else in Texas. More wide-spread species include Arkansas savory, baby's-
breath, brown-eyed susan, canary grass, coneflower, corn-salad, false aloe, green-thread, Indian
plantain, sandwort, stonecrop, twist-flower, white heliotrope, wind-flower, wild geranium, and
wild onion. Grasses include dropseed, bluestem, grama, and fescue. Trees and shrubs found at
glade edges include red cedar, buckeye, dogwood, sugar hackberry, sweetgum, and white ash.

POPULATION STATUS

The Texas golden gladecress was historically recorded at 8 sites in east Texas. It was later
restricted to 5 locations, all in San Augustine County. (A population introduced into
Nacogdoches County has not been monitored..) Two of these locations have since been lost to
glauconite mining. One historic site (Geneva) in Sabine County (adjacent to San Augustine
County on the east) was re-discovered in 1998 and found to support over 300 plants. However,
this site has since been destroyed by the landowner. No gladecress have been seen in recent
years at other white bladderpod sites (Goetz, Blount #2, Miley, Watts, Williams #1 and #2).
Texas golden gladecress appear to be restricted in occurrence to the outcrops themselves, as
opposed to the bladderpod, which can colonize a substantial area surrounding an outcrop. This
factor may render the gladecress even more imperiled than the bladderpod, which is currently
listed as endangered. Known sites are now restricted to two. [A third site (Haley) is currently
closed to visitors, and its status is unknown.]

1) The Tiger Creek (Chapel Hill) site supported 91 plants in spring 1998 and 67 in spring 2000.
The reduction is probably due to extreme drought in the area.




