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DEPARTMENT OF THE INTERIOR
Fish and Wildlife Service

50 CFR Part 17

RIN 1018-Al27

Endangered and Threatened Wildlife
and Plants; Proposed Designation of
Critical Habitat for Five Carbonate
Plants From the San Bernardino
Mountains in Southern California

AGENCY: Fish and Wildlife Service,
Interior.

ACTION: Proposed rule.

SUMMARY: We, the U.S. Fish and
Wildlife Service (Service), propose
designation of critical habitat for five
plants endemic (restricted) to carbonate
soils in the San Bernardino Mountains
of southern California pursuant to the
Endangered Species Act of 1973, as
amended (Act). Four of the plants,
Astragalus albens (Cushenbury milk-
vetch), Eriogonum ovalifolium var.
vineum (Cushenbury buckwheat),
Lesquerella kingii ssp. bernardina (San
Bernardino Mountains bladderpod), and
Oxytheca parishii var. goodmaniana
(Cushenbury oxytheca) are federally
listed as endangered and one plant is
federally listed as threatened, Erigeron
parishii (Parish’s daisy). All five plants
were federally listed on August 24,
1994. The following total acreages are
proposed for designation as critical
habitat for each of the following plants
in San Bernardino County, California:
A. albens, approximately 1,765 hectares
(ha) (4,365 acres (ac)); Erigeron parishii,
approximately 1,790 ha (4,420 ac);
Eriogonum ovalifolium var. vineum,
approximately 2,815 ha (6,955 ac); L.
kingii ssp. bernardina, approximately
415 ha (1,025 ac); and O. parishii var.
goodmaniana, approximately 1,275 ha
(3,150 ac). Because of the considerable
overlap in the proposed critical habitats
for each of the five carbonate plants, the
total area being proposed as critical
habitat is approximately 5,335 ha
(13,180 ac).

Several cooperative regional planning
efforts that encompass the habitat for
the carbonate plants are currently under
development. These include the
Carbonate Habitat Management Strategy
(CHMS), the California Desert
Conservation Area Plan (CDCA), and the
West Mojave Plan. The CHMS deals
specifically with carbonate plants and
their habitats. Participants in this effort
include the U.S. Forest Service, the
Bureau of Land Management (BLM), the
Service, and a number of private
stakeholders (e.g., mining interests).

If this proposal is made final, section
7 of the Act requires Federal agencies to
ensure that actions they fund, authorize,
or carry out do not destroy or adversely
modify critical habitat to the extent that
the action appreciably diminishes the
value of the critical habitat for the
survival and recovery of the species.
Section 4 of the Act requires us to
consider economic and other impacts of
specifying any particular area as critical
habitat.

We solicit data and comments from
the public on all aspects of this
proposal, including data on economic
and other impacts of the designation.
We may revise or refine critical habitat
boundaries prior to final designation
based on habitat and plant surveys,
public comments on the proposed
critical habitat rule, and new scientific
and commercial information.

DATES: We will accept comments until
the close of business on April 15, 2002.
Public hearing requests must be
received by March 29, 2002.
ADDRESSES: If you wish to comment,
you may submit your comments and
materials by any of several methods:

1. You may submit written comments
and information to the Field Supervisor,
Carlsbad Fish and Wildlife Office, U.S.
Fish and Wildlife Service, 2730 Loker
Avenue West, Carlsbad, CA 92008.

2. You may hand-deliver written
comments to our Carlsbad Fish and
Wildlife Office during normal business
hours at the address given above.

You may view comments and
materials received, as well as supporting
documentation used in the preparation
of this proposed rule, by appointment,
during normal business hours at the
above address.

FOR FURTHER INFORMATION CONTACT: ]im
Bartel, Field Supervisor, Carlsbad Fish
and Wildlife Office, U.S. Fish and
Wildlife Office, at the above address
(telephone 760/431-9440; facsimile
760/431-9618).

SUPPLEMENTARY INFORMATION:

Background

The five plants addressed in this
proposed designation of critical habitat,
Astragalus albens (Cushenbury milk-
vetch), Erigeron parishii (Parish’s daisy),
Eriogonum ovalifolium var. vineum
(Cushenbury buckwheat), Lesquerella
kingii ssp. bernardina (San Bernardino
Mountains bladderpod), and Oxytheca
parishii var. gopodmaniana (Cushenbury
oxytheca) (collectively called
““carbonate plants” in this document),
are restricted primarily to carbonate
deposits and their derived soils in the
San Bernardino Mountains of San
Bernardino County, CA (59 FR 43652).

Collectively, these five species are
found along a 56 kilometer (km) (35
mile (mi)) portion of the San Bernardino
Mountains between 1,171 and 2,682
meters (m) (3,842 and 8,800 feet (ft)) in
elevation. This area contains outcrops of
carbonate substrates, primarily
limestone and dolomite, in several
bands running on an east-west axis
along the desert-facing slopes of the San
Bernardino Mountains; it is generally
known as the “carbonate belt”. All of
the carbonate plants are endemic to
California.

Limestone mining was cited as the
primary threat to the five carbonate
plants in the final listing rule (59 FR
43652). The threats to these plants
continue to be population reduction and
habitat loss, degradation, and
fragmentation from surface mining
activities. The carbonate plants occur
mainly on public lands with unpatented
mining claims or on lands that have
been patented. At the time of listing, a
significant number of carbonate plant
occurrences and carbonate plant
habitats had been negatively affected (59
FR 43652). Carbonate plant losses and
habitat destruction/degradation are
expected to continue under ongoing and
expanded limestone mining operations.

The U.S. Forest Service, the BLM, the
Service, and a number of private
stakeholders (e.g., mining interests) are
developing a strategy, the CHMS, to
conserve carbonate plants while
accommodating other land uses. The
goals of the CHMS are: (1) To protect the
plants and the ecosystems upon which
they depend, (2) to guide impact
minimization and compensation for
unavoidable impacts, (3) to streamline
reviews of activities in areas determined
to be refuges, and (4) to guide habitat
restoration. Tasks to implement the
conservation strategy include the
development of preserve designs. Other
similar planning efforts that include
some areas of carbonate habitat include
the CDCA and the West Mojave Plan
(both of which are spearheaded by the
BLM).

There are approximately 13,200 ha
(32,600 ac) of carbonate substrates in the
northeastern portion of the San
Bernardino Mountains that provide
suitable habitat for, and may support
most of, the carbonate plants (59 FR
43652, Neel 2000, San Bernardino
National Forest (SBNF) geographic
information system (GIS) data 2001).
This acreage is contained within the
64,900 ha (160,300 ac) draft CHMS area.
According to the SBNF Carbonate
Species Suitable Habitat Models (Sean
Redar and Scott Eliason, SBNF, in litt.
2001), there are a total of approximately
19,700 ha (48,669 ac) of potential
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carbonate plant habitat for the five
plants (the sum is not equal to the
habitat for each species because there is
some overlap). Based on this model, the
estimated suitable habitat for each
species is: Astragalus albens,
approximately 6,868 ha (16,964 ac);
Erigeron parishii, approximately 8,428
ha (20,818 ac); Eriogonum ovalifolium
var. vineum, approximately 8,949 ha
(22,103 ac); Lesquerella kingii ssp.
bernardina, approximately 6,753 ha
(16,679 ac); and Oxytheca parishii var.
goodmaniana, approximately 7,518 ha
(18,570 ac).

The California Native Plant Society’s
Inventory of Rare and Endangered
Vascular Plants of California (CNPS
2001) classifies each of the five
carbonate plants as List 1B; which they
define as rare, threatened, or
endangered in California and elsewhere.
The California Native Plant Society
(CNPS) classifies all but one of the
carbonate plants as being distributed in
one to several highly restricted
occurrences (with Erigeron parishii
distributed in a limited number of
occurrences). The CNPS also classifies
each of the carbonate plants as
“endangered throughout its range.”

The five carbonate plant species in
this document are treated as a group
because they are restricted to soils that
are ultimately derived from limestone,
dolomite, or other substrates rich in
calcium carbonate in the San
Bernardino Mountains, California, and
face similar threats. However, each of
the five carbonate plants represents a
distinct evolutionary lineage, and each
has a unique set of ecological
requirements and tolerances (Neel
2000).

Species Descriptions

Astragalus albens (Cushenbury Milk-
Vetch)

Astragalus albens was described by
Edward L. Greene (1885) based on a
collection made by Samuel B. Parish
and William F. Parish in 1882. Rydberg
(1927) placed this species in the genus
Hamosa. Rupert Barneby (1964)
includes Hamosa in the genus
Astragalus. Barneby (1959), Munz
(1974), and Spellenberg (1993), all
recognize this species as Astragalus
albens.

Astragalus albens is a small plant in
the pea family (Fabaceae). Individual
plants are short-lived perennials, but
may flower in their first year. The
slender silvery-white-haired stems are
decumbent (lie flat on ground with tips
of stems turned upward), up to 30
centimeters (cm) (1 ft) long, with
compound leaves consisting of 5 to 9

small leaflets. The plant’s purple
flowers have banner petals reaching up
to 1 cm (0.4 inch (in)) long and occur

in 5 to 14 flowered terminal racemes
(flower stalks). The fruits, at maturity,
are 10 to 18 millimeters (mm) (0.4 to 0.7
in) long and up to 3.5 mm (0.1 in) wide.
The fruits are crescent shaped with
three sides and two chambers and
become papery in maturity. The plants
generally flower from March to June and
fruits mature as early as May
(Spellenburg 1993).

Occurrences of Astragalus albens are
scattered along the carbonate belt in the
northeastern San Bernardino Mountains
extending from Dry Canyon
southeastward to the head of Lone
Valley, a range of 24 km (15 mi)
(Barrows 1988c, 59 FR 43652, California
Natural Diversity Data Base (CNDDB)
2001, CNPS 2001). In the final rule to
list the carbonate plants, we indicated
that there were fewer than 20 known
occurrences that supported A. albens.
The CNDDB (2001) identifies 17 extant
element occurrences. The SBNF
mapped 103 site-specific localities that
support this species for their detailed
draft CHMS maps (SBNF GIS data
2001).

Astragalus albens is typically found
within singleleaf pinyon-Utah juniper,
blackbush scrub, singleleaf pinyon,
pinyon woodland, pinyon-juniper
woodland, and Joshua tree woodland
vegetation communities (Gonella 1994,
Gonella and Neel 1995, Neel 2000).
Plants closely associated with A. albens
include Fremontodendron californicum
(flannelbush), Coleogyne ramosissima
(blackbush), Echinocereus
triglochidiatus var. mojavensis (Mound
cactus), Prunus fasciculatus (desert
almond), and Yucca schidigera (Mojave
yucca) (Gonella 1994, Gonella and Neel
1995).

Astragalus albens is typically found
on carbonate soils derived directly from
decomposing limestone bedrock along
rocky washes with no apparent
preference for aspect. It is generally
found in areas with an open canopy
cover, little accumulation of organic
material, rock cover exceeding 75
percent, and gentle to moderate slopes
(5 to 30 percent) (Neel 2000). Most A.
albens occurrences are found at
elevations between 1,524 and 2,012 m
(5,000 and 6,600 ft) (59 FR 43652), but
Neel (2000) documented the elevation
range between 1,171 and 2,013 m (3,864
and 6,604 ft). This range is at the lower
elevational limit of the five carbonate
plant species discussed in this rule
(Gonella and Neel 1995). Most of the A.
albens occurrences below 1,500 m
(about 5,000 ft) are found in rocky
washes with limestone outwash from

erosion (59 FR 43652, CNDDB 2001,
SBNF GIS data 2001). Known occupied
habitat for this species was mostly
correlated with the Bird Spring
Formation, Permian and Pennsylvanian
age carbonate rock (S. Redar and S.
Eliason, in litt. 2001). Soils at sites
supporting A. albens have a higher
percentage of calcium than soils that do
not support this species (Gonella and
Neel 1995).

Erigeron parishii (Parish’s Daisy)

Erigeron parishii was described by
Asa Gray (1884) based on specimens
collected by Samuel B. Parish at
Cushenbury Spring in 1882. It is a small
perennial herb of the aster family
(Asteraceae). Plants grow 10 to 30 cm (4
to 12 in.) high and flower from May
through June. The simple linear leaves
are covered with soft, silvery hairs,
giving an overall light-green appearance
to the plant. Flower heads are solitary,
with deep rose to lavender ray flowers
and yellow disk flowers borne at the
tips of leafy stems. The flower heads
have grayish-green, glandular bracts at
the base of each flower head (59 FR
43652, Nesom 1993).

Erigeron parishii has the widest
geographic distribution of the five
carbonate plants, with a range that
spans approximately 56 km (35 mi)
along the carbonate belt in the
northeastern San Bernardino
Mountains, extending from Pioneertown
in the east to Furnace Canyon in the
west. This distribution includes
occurrences on Tip Top Mountain and
in Arctic, Cushenbury, Arrastre, and
Rattlesnake Canyons (Krantz 1979a,
Barrows 1988a, 59 FR 43652, CNDDB
2001). Recent surveys in Long Canyon
(the historical eastern-most occurrence)
did not locate any E. parishii plants
(Neel 2000). We identified 25
occurrences that support E. parishii in
the final listing rule (59 FR 43652). The
CNDDB (2001) identifies 34 extant
element occurrences. The SBNF
mapped 87 site-specific localities that
support this species for their detailed
draft CHMS maps (SBNF GIS data
2001).

Erigeron parishii is typically
associated with singleleaf pinyon-Utah
juniper, singleleaf pinyon, pinyon-
juniper woodlands, blackbush scrub,
and creosote bush-bursage scrub
vegetation communities (59 FR 43652,
Neel 2000, Neel and Ellstrand 2001).
Plants closely associated with E.
parishii include Pinus monophylla
(singleleaf pinyon), Juniperus
californica (California juniper), Yucca
brevifolia (Joshua tree), Coleogyne
ramosissima, and Astragalus albens
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(Gonella 1994, Gonella and Neel 1995,
CNDDB 2001).

Erigeron parishii typically grows on
limestone or dolomite soils occurring on
dry, rocky slopes, shallow drainages;
and outwash plains (59 FR 43652).
Some E. parishii occurrences grow on a
granite/limestone interface, usually
when granitic parent material has been
overlaid with limestone materials
washed down from upslope (59 FR
43652). An occurrence at the Burns
Pinyon Ridge Reserve/Pioneertown area
grows on quartz monzonite soils where
there is no apparent limestone alluvium
(Neel 2000). Erigeron parishii is
generally found at elevations between
1,171 and 1,950 m (3,842 and 6,400 ft),
which is at the lower elevations of the
carbonate belt (59 FR 43652, Neel 2000).
It is most commonly found in areas with
slopes less than 10 degrees with about
50 percent of the occurrences on slopes
that have a north aspect (Neel 2000).

Eriogonum ovalifolium var. vineum
(Cushenbury Buckwheat)

Eriogonum ovalifolium var. vineum
was described as E. vineum by John
Kunkel Small (1898) based on a 1894
collection made by Samuel B. Parish
near Rose Mine in the San Bernardino
Mountains. Nelson (1911) treated the
plant as a variety, E. ovalifolium var.
vineum. This combination has
incorrectly often been attributed to
Jepson (1914), (Reveal 1989, Hickman
1993). Jepson (1914) did publish the
combination but subsequently (Jepson
1925) realized the priority of Nelson’s
combination, which was followed by
Abrams (1944), Munz and Keck (1959),
and Munz (1974).

Eriogonum ovalifolium var. vineum is
a perennial member of the buckwheat
family (Polygonaceae) that forms low,
dense mats typically 15 to 25 cm (6 to
10 in.) in diameter, but may reach 50 cm
(20 in.). The leaves are round to ovate,
white-woolly on both surfaces, and are
0.7 to 1.5 cm (0.3 to 0.6 in.) long. The
flowers are whitish-cream, each petal
with a wine-colored midrib, darkening
to reddish or purple with age, and
flowers are borne on stalks reaching 10
cm (4 in.) tall. Plants flower from May
through June (Munz 1974, Hickman
1993). This species is primarily an
outcrosser (pollen source for seed
production is from another plant) (Neel
and Ellstrand 2001).

Eriogonum ovalifolium var. vineum
occurs in the carbonate belt of the
northeastern San Bernardino Mountains
extending from White Mountain in the
west to Rattlesnake Canyon in the east,
a distance of approximately 40 km (25
mi). This includes occurrences in Arctic
and Cushenbury Canyons, Terrace and

Jacoby Springs, along Nelson Ridge, and
southeast to near Onyx Peak (Barrows
1988b; Brown, in litt. 1992; Gonella and
Neel 1995; Tierra Madre Consultants
1992; 59 FR 43652; CNDDB 2001). In the
final listing rule, we identified 20
occurrences that support E. ovalifolium
var. vineum. The CNDDB (2001)
identifies 32 extant element
occurrences. The SBNF mapped 239
site-specific localities that support this
species for their detailed draft CHMS
maps (SBNF GIS data 2001).

This species inhabits open areas in
singleleaf pinyon-Utah juniper,
singleleaf pinyon-mountain juniper,
singleleaf pinyon, pinyon, pinyon-
juniper, Joshua tree woodlands, and
blackbush scrub vegetation
communities (Gonella 1994, Gonella
and Neel 1995, 59 FR 43652, Neel 2000).
Plants closely associated with
Eriogonum ovalifolium var. vineum
include Fremontodendron californicum,
Arctostaphylos glauca (big-berry
manzanita), A. patula (green-leaf
manzanita), Phacelia douglasii (Douglas’
phacelia), Yucca brevifolia, Pinus
monophylla, Astragalus albens, and
Erigeron parishii (Gonella 1994, Gonella
and Neel 1995, CNDDB 2001).

Eriogonum ovalifolium var. vineum
typically grows with soils derived from
limestone or other carbonate substrates
(Hickman 1993, 59 FR 43652, CNDDB
2001). It is generally found on gentle
slopes between 10 and 25 degrees (but
occasionally on steep slopes up to 80
degrees) mostly with north or west
aspects. Other habitat characteristics
include open areas with powdery fine
soils and little accumulation of organic
material, a canopy cover generally less
than 15 percent, and rock cover
exceeding 50 percent. Eriogonum
ovalifolium var. vineum was found at
the widest elevational range of all the
carbonate plants, between 1,400 and
2,400 m (4,600 and 7,900 ft) (59 FR
43652, Neel 2000). The known occupied
habitat for E. ovalifolium var. vineum
was correlated mostly with the Bird
Spring and Bonanza King Formations
(S. Redar and S. Eliason, in Iitt. 2001).

Lesquerella kingii ssp.bernardina (San
Bernardino Mountains Bladderpod)

Lesquerella kingii ssp. bernardina is a
member of the mustard family
(Brassicaceae) and was first described
by Munz (1932) as Lequerella
bernardina based on a collection made
by Frank W. Peirson at the east end of
Bear Valley in 1924. Munz (1958)
subsequently reduced this to a
subspecies and published the
combination L. kingii ssp. bernardina.

Lesquerella kingii ssp. bernardina is a
silvery, short-lived perennial member of

the mustard family (Brassicaceae). It
grows to 10 to 20 cm (4 to 8 in.) tall.
The basal leaves are elliptic to ovate
with petioles 2 to 6 cm (0.8 to 2.4 in.)
long. Flowers are borne in terminal
racemes, and bloom from May to June.
The yellow petals are 9 to 13 mm (0.35
to 0.5 in.) long, and styles are 6 to 9 mm
(0.24 to 0.35 in.) long. The spherical
fruits are short-haired, 2-chambered,
and contain 2 to 4 seeds per chamber
(Rollins 1993).

Lesquerella kingii ssp. bernardina is
currently known from two areas around
Bear Valley. One occurrence is on the
north side of Big Bear Lake near the east
end of Bertha Ridge and adjacent to Big
Bear City. The other occurrence is
centered on the north-facing slope of
Sugarlump Ridge south of Bear Valley,
approximately 10 km (6.2 mi) south of
the Bertha Ridge site (59 FR 43652,
CNDDB 2001). This species has the
smallest known range of the five
carbonate plants. In the final rule to list
the carbonate plants, we identified these
two areas that support L. kingii ssp.
bernardina. Currently, the CNDDB
(2001) identifies four element
occurrences. The SBNF mapped 22 site-
specific localities that support this
species for their detailed draft CHMS
maps (SBNF GIS data 2001).

Lesquerella kingii ssp. bernardina
typically is found within singleleaf
pinyon-mountain juniper, white fir
forest, Jeffrey pine-western juniper
woodland, subalpine forest vegetation
communities, and occasionally on old
roads (Myers and Barrows 1988, 59 FR
43652, Gonella 1994, Gonella and Neel
1995, Neel 2000, CNDDB 2001). Plants
closely associated with L. kingii ssp.
bernardina include Pinus contorta ssp.
murrayana (lodgepole pine), P. flexilis
(limber pine), P. jefferyi (Jeffery pine), P.
monophylla, Juniperus occidentalis ssp.
australis (western juniper), and
Eriogonum ovalifolium var. vineum
(Gonella 1994, Neel 2000, CNDDB
2001).

Lesquerella kingii ssp. bernardina is
generally found on soils derived from
dolomite substrates (Brown, in litt.
1992). It is usually found either on
brown, sandy soils with white rocks or
on large rock outcrops in open areas
with little accumulation of organic
material. It grows on dry flats and slopes
of low to moderate steepness (mostly
between 10 and 20 degrees) with no
apparent aspect preference. The
dolomite soils that support L. kingii ssp.
bernardina are south and west of the
majority of the sites of the other four
carbonate plant species. Lesquerella
kingii ssp. bernardina occupies the
narrowest elevational range of the five
carbonate plants, between 2,098 and
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2,700 m (6,883 and 8,800 ft) (Rollins
1993, 59 FR 43652). The known
occupied habitat for this plant is
associated with the Bonanza King
Formation and other Cambrian age
substrates (S. Redar and S. Eliason, in
litt. 2001).

Oxytheca parishii var. goodmaniana
(Cushenbury Oxytheca)

Barbara Ertter (1980) described the
variety Oxytheca parishii var.
goodmaniana based on material
collected by S. P. Parish and W. F.
Parish in 1882 near Cushenbury Spring.
Previous collections of this species were
identified as Oxytheca parishii var.
abramsii or Oxytheca watsonii.

Oxytheca parishii var. goodmaniana
is a small, wiry annual plant belonging
to the buckwheat family (Polygonaceae).
Specimens grow to 5 to 30 cm (2 to 12
in.) tall and have a basal rosette of
leaves. Each leafis 1 to 3 cm (0.4 to 1.2
in.) long. The six small flowers have
white to rose or greenish-yellow
perianth segments (undifferentiated
whorl of petals and sepals). Flowers
occur in clusters of 3 to 12 and are
surrounded at their base by a funnel-
shaped involucral bract (modified leaf).

Oxytheca parishii var. gopodmaniana
is an annual species, so the number of
individual plants present fluctuates
from year to year, depending on the
seed bank dynamics, rainfall, and
temperature. Because it is an annual,
has few occurrences, and the total
number of individuals at some
occurrences is often low, this species
may be more susceptible to extinction
from environmental stochasticity
(random events) than the other four
carbonate plant species (59 FR 43652).

Oxytheca parishii var. gopodmaniana
is scattered along the carbonate belt in
the northeastern San Bernardino
Mountains extending from White
Mountain in the west to Rattlesnake
Canyon in the east. This distribution
includes occurrences near Cushenbury
Spring; Cushenbury, Marble, Arctic,
Wild Rose, and Furnace Canyons;
Blackhawk, Mineral, and Tip Top
Mountains; Terrace Springs; Rose Mine
and Green Lead gold mine (59 FR
43652, CNDDB 2001, CNPS 2001,
Gonella and Neel 1995). This species
occupies the second-smallest
geographical area of the five carbonate
plants. In the final listing rule, we
identified seven known extant
occurrences. The CNDDB (2001)
identifies 16 element occurrences. The
SBNF mapped 93 site-specific localities
that support this species for their
detailed draft CHMS maps (SBNF GIS
data 2001).

Oxytheca parishii var. goodmaniana
is typically found in singleleaf pinyon-
Utah juniper, singleleaf pinyon-
mountain juniper, singleleaf pinyon,
and canyon live oak woodlands
vegetation communities (59 FR 43652,
Neel 2000). Plants closely associated
with O. parishii var. goodmaniana
include Cercocarpus ledifolius
(mountain mahogany), Arctostaphylos
glauca, Chrysothamnus viscidiflorus
(yellow rabbitbrush), and Achnatherum
coronata (needlegrass) (CNDDB 2001).

Oxytheca parishii var. goodmaniana
is typically found on soils derived from
limestone, dolomite, or a mixture of
limestone and dolomite substrates
(Tierra Madre Consultants 1992, 59 FR
43652, Neel 2000). Hickman (1993)
describes it as occurring on limestone
talus. Neel (2000) found that it generally
occurs in areas with gentle slopes
between 10 and 25 degrees with no
apparent preference for aspect.
Oxytheca parishii var. goodmaniana is
typically found at elevations between
1,440 and 2,372 m (4,724 and 7,782 ft)
(Neel 2000). Known occupied habitat for
this species is mostly correlated with
the Bird Springs Formation, Bonanza
King Formation, Monte Cristo
Limestone, and Sultan Limestone, and
Crystal Pass substrate (S. Redar and S.
Eliason, in litt. 2001).

Habitat Descriptions

The San Bernardino Mountains
support a wide diversity of natural
habitats that are the result of their
geographic position between the desert
and coastal environments, geological
history, elevation, varied topography,
and uncommon geological substrates
such as carbonate outcrops (e.g.,
limestone and dolomite). The SBNF,
which encompasses most of the San
Bernardino Mountains, covers less than
one percent of the land area within the
State of California, yet reportedly
contains populations of more than 25
percent of all native Californian plant
species (Krantz 1994). The San
Bernardino Mountains are also known
to support one of the highest
concentrations of endemic plants in the
United States (Krantz 1994). This high
rate of endemism includes a number of
specialized plants that are restricted to
carbonate substrates in this area
(Gonella 1994, Krantz 1994).

Within the mountain range, carbonate
rock outcrops occur in several east-west
bands that run along the desert-facing
slopes, from approximately White
Mountain in the west to Blackhawk
Mountain and Terrace Springs in the
east. From here, the band of carbonate
substrate narrows and turns southeast
toward Rattlesnake Canyon and Tip Top

Mountain. Disjunct (separate) outcrops
occur on ridges to the north and south
of the Big Bear Valley, and eastward to
the Sawtooth Hills (U.S. Geologic
Survey 1995).

Collectively, the ranges of these five
species span 56 km (35 mi) and occupy
elevations between 1,178 and 2,659 m
(3,864 to 8,724 ft) in the San Bernardino
Mountains (Neel 2000). Plant
communities in this area vary greatly by
substrate type and elevation and have
been described by Holland (1986),
Thorne (1995), Vasek and Barbour
(1995), Vasek and Thorne (1995), and
Neel (2000). Neel (2000) developed
more detailed, quantitative descriptions
of the vegetation types that are
associated with the five carbonate plants
using extensive vegetation sampling and
found that most of the occurrences of
each of the five carbonate plants are
found in the following six vegetation
types: blackbush scrub, canyon live oak,
singleleaf pinyon, singleleaf pinyon-
mountain juniper, singleleaf pinyon-
Utah juniper, and white fir forest.

Blackbush scrub vegetation supports
Astragalus albens, Erigeron parishii,
and Eriogonum ovalifolium var. vineum.
It primarily occurs between 1,130 and
1,665 m (3,707 to 5,463 ft) in this area.
Blackbush scrub vegetation is
increasingly abundant at the higher
elevations and is dominated by
Coleogyne ramosissima (blackbush).
The shrub cover is generally under 1
meter high and sometimes quite dense.
The overstory is sparse and consists of
Yucca brevifolia, Pinus monophylla,
and Juniperus osteosperma (Utah
juniper) (Neel 2000).

Singleleaf pinyon vegetation supports
Astragalus albens, Erigeron parishii,
Eriogonum ovalifolium var. vineum, and
Oxytheca parishii var. goodmaniana. It
primarily occurs between 1,420 and
2,440 m (4,659 to 8,005 ft) in this area.
Singleleaf pinyon vegetation is
dominated by Pinus monophylla
(singleleaf pinyon). The shrub layer in
this vegetation is relatively open and
occasionally supports Arctostaphylos
glauca (Neel 2000).

Canyon live oak vegetation supports
Oxytheca parishii var. goodmaniana
and primarily occurs between 1,793 and
2,440 m (5,883 and 8,005 ft) in this area.
Canyon live oak vegetation is dominated
by both Quercus chrysolepis (canyon
live oak) and Pinus monophylla. Tree
cover in this vegetation type is the
densest of all of the vegetation types
mentioned in this document, while
shrub cover is the sparsest (Neel 2000).

Singleleaf pinyon-mountain juniper
vegetation supports Eriogonum
ovalifolium var. vineum, Lesquerella
kingii ssp. bernardina, and Oxytheca
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parishii var. gopodmaniana. It primarily
occurs between 1,909 and 2,745 m
(6,263 and 9,005 ft) in this area.
Singleleaf pinyon-mountain juniper
vegetation is dominated by Pinus
monophylla and Juniperus occidentalis
ssp. australis. Cercocarpus ledifolius is
the only characteristic understory
species (Neel 2000).

Singleleaf pinyon-Utah juniper
vegetation supports Astragalus albens,
Erigeron parishii, Eriogonum
ovalifolium var. vineum, and Oxytheca
parishii var. gopodmaniana. It primarily
occurs between 1,212 and 2,390 m
(3,976 and 7,841 ft) in this area.
Singleleaf pinyon-Utah juniper
vegetation is dominated by Pinus
monophylla and Juniperus osteosperma.
Ephedra viridis (green ephedra) and
Achnatherum coronatum (needlegrass)
are characteristic of the understory
(Neel 2000).

White fir forest vegetation supports
Lesquerella kingii ssp. bernardina and
Oxytheca parishii var. goodmaniana. It
primarily occurs on steep north-facing
slopes between 2,196 and 2,720 m
(7,205 and 8,924 ft) in this area. White
fir forest vegetation is dominated by
Abies concolor (white fir) and Pinus
flexilis (limber pine) in the overstory
(Neel 2000).

The carbonate plants have also been
reported to occur in five other
vegetation communities: Jeffrey pine-
western juniper woodland, Joshua tree
woodland, pinyon woodland, pinyon-
juniper woodland, and subalpine forest
(Krantz 1979a, 1979b; Neel 2000;
CNDDB 2001). Jeffrey pine-western
juniper woodland is reported to support
Lesquerella kingii ssp. bernardina
(CNDDB 2001). Joshua tree woodland
and pinyon woodland are reported to
support Astragalus albens and
Eriogonum ovalifolium var. vineum
(CNDDB 2001). Pinyon-juniper
woodland is reported to support A.
albens, Erigeron parishii, and
Eriogonum ovalifolium var. vineum
(CNDDB 2001). Pinyon-juniper
woodlands are generally associated with
relatively steep slopes.

Some of these plant communities
occur in the same general area (e.g.,
singleleaf pinyon woodlands, canyon
live oak woodland), but on
noncarbonate soils. Big sagebrush,
pebble plains, riparian, and meadow
communities also occur within the
carbonate plants area; however, they do
not occupy large areas and do not
support carbonate endemic plants.

Ecology

Little is known about certain aspects
of the life history and population
dynamics of carbonate plants, including

their pollination biology, seed dispersal
agents and patterns, seed bank
dynamics, seed dormancy requirements,
and seedling ecology and establishment
rates (Neel 2000). However, the
distributions of each of these plants
have been well studied through
numerous botanical investigations and
project-level surveys funded by Federal
agencies and mining companies (Krantz
1979a, 1979b; Wilson and Bennett 1980;
Barrows 1988a, 1988b, 1988c; Tierra
Madre Consultants 1992; and herbarium
specimens at Rancho Santa Ana Botanic
Garden). The general ranges of these
species are described in Munz and Keck
(1959), Barneby (1959), Munz (1974),
Hickman (1993), Nessom (1993), Rollins
(1993), Spellenberg (1993) and in the
final listing rule (59 FR 43652). The
carbonate plants do not appear to be
specifically linked to early vegetation
successional stages after disturbance;
however, they are found on some
surfaces that are naturally disturbed by
landslides and substrate upheaval.
Primarily, they occur in habitat that is
undisturbed by human activities. They
consistently occur on soils that are at
least partially derived from carbonate
substrates. However, each of these
plants have specific habitat and
microhabitat requirements, including
parent geology, vegetation community
type, associated species, soil pH, slope,
and elevation (Neel 2000).

Occurrences of carbonate plants shift
within the range of suitable habitat.
Historically, occurrences may have
periodically become extirpated, while
other suitable habitat may have been
colonized from other large occurrences.
Given (1994) noted the need for enough
suitable habitat to maintain equilibrium
between naturally occurring local
extirpations and colonizations. Not all
habitat for a species is likely to be
occupied at the same time, and failure
to conserve enough suitable habitat
could potentially reduce the size and
viability of the metapopulation as surely
as destruction of occupied habitat
(Given 1994). A metapopulation has
been described as “* * *a set of
populations (i.e., independent
demographic units; Ehrlich 1965) that
are interdependent over ecological time.
That is, although member populations
may change in size independently, their
probabilities of existing at a given time
are not independent of one another
because they are linked by processes of
extinction and mutual recolonization,
processes that occur, say, on the order
of every 10 to 100 generations”
(Harrison et al. 1988). The persistence of
these species depends on the
interrelatedness of local extirpations

and recolonizations, the availability of
newly suitable habitat, and dispersal
(Given 1994; Hanski 1997, 1999; Hanksi
and Gilpin 1991). Harrison et al. (2000)
demonstrated this natural turnover and
fluctuation in populations of five plants
restricted to serpentine seeps in Napa
and Solano counties, California.
Because of these population dynamics,
long-term persistence of the carbonate
plants requires sufficient suitable
habitat contiguous with areas that are
currently occupied by the plants.

Each of the five carbonate plant
species exhibits several limiting
ecological factors that increases the
probability for extirpation events to
occur (e.g., restricted distribution,
habitat specialization, and short
reproductive lifespans). These factors
may, among other things, reduce gene
flow between occurrences, reduce
pollination between and among
occurrences, and decrease the
probability that new colonizations will
occur. The amount of habitat required to
sustain a species increases because of
these limiting ecological factors
(Burgman et al., 2001).

Previous Federal Action

On December 15, 1980, we published
a Notice of Review (NOR) of plants
which included Eriogonum ovalifolium
var. vineum and Lesquerella kingii ssp.
bernardina as Category 1 candidate taxa
and Erigeron parishii as a Category 2
taxon (45 FR 82480). The February 21,
1990, NOR of plants also included
Astragalus albens as a Category 1 taxon
and Oxytheca parishii var.
goodmaniana as a Category 2 taxon (55
FR 6184). Category 1 taxa were those
taxa for which substantial information
on biological vulnerability and threats
were available to support preparation of
listing proposals. Category 2 candidates
were taxa for which data in our
possession indicated listing was
possibly appropriate but for which
substantial information on biological
vulnerability and threats were not
known or on file to support preparation
of proposed rules.

On November 19, 1991, we published
a proposed rule in the Federal Register
to list the five plants as endangered (56
FR 58332). On August 24, 1994, we
published a final rule listing Erigeron
parishii as threatened and Astragalus
albens, Eriogonum ovalifolium var.
vineum, Lesquerella kingii ssp.
bernardina, and Oxytheca parishii var.
goodmaniana as endangered (59 FR
43652). At that time, we indicated that
designation of critical habitat for these
plants was not prudent because such
designation would likely increase the
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degree of threat from vandalism,
collection, or other human activities.
On June 15, 2000, the CNPS filed a
lawsuit in Federal District Court for the
Southern District of California for our
failure to designate critical habitat for
the five carbonate plants (California
Native Plant Society v. Berg, et al.,
00CV1207-L (LSP)). On April 27, 2001,
the Court vacated our August 24, 1994,
“not prudent” determination for critical
habitat and ordered us to reevaluate its
prudency, and if prudent to complete a
proposed rule by January 31, 2002. The
Court further ordered us to publish a
final critical habitat designation on or
before September 30, 2002. This
proposed critical habitat determination
has been drafted in compliance with the
aforementioned court order.

Critical Habitat

Critical habitat is defined in section 3
of the Act as—(i) the specific areas
within the geographic area occupied by
a species, at the time it is listed in
accordance with the Act, on which are
found those physical or biological
features (I) essential to the conservation
of the species and (II) that may require
special management considerations or
protection; and (ii) specific areas
outside the geographic area occupied by
a species at the time it is listed, upon
a determination that such areas are
essential for the conservation of the
species. “Conservation” means the use
of all methods and procedures that are
necessary to bring an endangered
species or a threatened species to the
point at which listing under the Act is
no longer necessary.

Section 7(a)(2) of the Act requires
Federal agencies to consult with the
Service to insure that any action it
authorizes, funds, or carries out is not
likely to result in the destruction or
adverse modification of habitat
determined to be critical to a species.
Section 7 of the Act also requires
conferences on Federal actions that are
likely to result in the destruction or
adverse modification of proposed
critical habitat. In our regulations at 50
CFR 402.02, we define destruction or
adverse modification as ““a direct or
indirect alteration that appreciably
diminishes the value of critical habitat
for both the survival and recovery of a
listed species. Such alterations include,
but are not limited to, alterations
adversely modifying any of those
physical or biological features that were
the basis for determining the habitat to
be critical.” Aside from the protection
that may be provided under section 7,
the Act does not provide other forms of
protection for lands designated as
critical habitat. Because consultation

under section 7 of the Act does not
apply to activities on private or other
non-Federal lands that lack a Federal
nexus, critical habitat designation
would not afford any additional
protections under the Act with respect
to such activities.

To be included in a critical habitat
designation, the habitat must first be
“essential to the conservation of the
species.” Critical habitat designations
identify, to the extent known using the
best scientific and commercial data
available, habitat areas that provide
essential life cycle needs of the species
(i.e., areas on which are found the
primary constituent elements, as
defined at 50 CFR 424.12(b)).

Section 4 of the Act requires that we
designate critical habitat for a species, to
the extent such habitat is determinable,
at the time of listing. When we
designate critical habitat at the time of
listing or under short court-ordered
deadlines, we will often not have
sufficient information to identify all
areas which are essential for the
conservation of the species.
Nevertheless, we are required to
designate those areas we know to be
critical habitat, using the best
information available to us.

Within the geographic area occupied
by the species, we will designate only
areas currently known to be essential.
Essential areas should already have the
features and habitat characteristics that
are necessary to sustain the species. We
will not speculate about what areas
might be found to be essential if better
information becomes available, or what
areas may become essential over time. If
the information available at the time of
designation does not show that an area
provides for the essential life cycle
needs of the species, then the area
should not be included in the critical
habitat designation. Within the
geographic area occupied by the species,
we will attempt to not designate areas
that lack all primary constituent
elements, as defined at 50 CFR
424.12(b), that provide for the essential
life cycle needs of the species. However,
we may be restricted by our minimum
mapping unit or mapping scale.

Our regulations state that, “The
Secretary shall designate as critical
habitat areas outside the geographic area
presently occupied by a species only
when a designation limited to its
present range would be inadequate to
ensure the conservation of the species.”
(50 CFR 424.12(e)). Accordingly, when
the best available scientific and
commercial data do not demonstrate
that the conservation needs of the
species require designation of critical
habitat outside of occupied areas, we

will not designate critical habitat in
areas outside the geographic area
occupied by the species.

Our Policy on Information Standards
Under the Endangered Species Act,
published in the Federal Register on
July 1, 1994, provides criteria,
establishes procedures, and provides
guidance to ensure that our decisions
represent the best scientific and
commercial data available (59 FR
34271). It requires us, to the extent
consistent with the Act and with the use
of the best scientific and commercial
data available, to use primary and
original sources of information as the
basis for recommendations to designate
critical habitat. When determining
which areas are critical habitat, a
primary source of information should, at
a minimum, be the listing package for
the species. Additional information may
be obtained from a recovery plan,
articles in peer-reviewed journals,
conservation plans developed by States
and counties, scientific status surveys
and studies, biological assessments,
unpublished materials, and expert
opinions.

Habitat is often dynamic, and species
may move from one area to another over
time. Furthermore, we recognize that
designation of critical habitat may not
include all of the habitat areas that may
eventually be determined to be
necessary for the recovery of the
species. For these reasons, all should
understand that critical habitat
designations do not signal that habitat
outside the designation is unimportant
or may not be required for recovery.
Areas outside the critical habitat
designation will continue to be subject
to conservation actions that may be
implemented under section 7(a)(1) of
the Act and to the regulatory protections
afforded by the section 7(a)(2) of the Act
jeopardy standard and the section 9 of
the Act prohibitions, as determined on
the basis of the best available
information at the time of the action. We
specifically anticipate that federally
funded or assisted projects affecting
listed species outside their designated
critical habitat areas may still result in
jeopardy findings in some cases.
Similarly, critical habitat designations
made on the basis of the best available
information at the time of designation
will not control the direction and
substance of future recovery plans,
habitat conservation plans, or other
species conservation planning efforts if
new information available to these
planning efforts calls for a different
outcome.
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Prudency Determination

Section 4(a)(3) of the Act, as
amended, and implementing regulations
(50 CFR 424.12) require that, to the
maximum extent prudent and
determinable, we designate critical
habitat at the time a species is
determined to be endangered or
threatened. Our regulations (50 CFR
424.12(a)(1)) state that designation of
critical habitat is not prudent when one
or both of the following situations
exist—(1) The species is threatened by
taking or other human activity, and
identification of critical habitat can be
expected to increase the degree of such
threat to the species, or (2) such
designation of critical habitat would not
be beneficial to the species.

In our final listing rule we concluded
that the designation of critical habitat
for the five carbonate plants was not
prudent, explaining that such
designation likely would increase the
degree of threat from vandalism,
collection, or other human activities (59
FR 43652).

The five carbonate plants may be
vulnerable to vandalism, collection, or
other human activities. In the final rule
to list the four plants from southwestern
California and Baja California, Mexico
(63 FR 54938), we indicated that threats
to listed plants might be exacerbated by
the publication of critical habitat maps
and further dissemination of location
information. We also documented
increases in collections of other
sensitive species after listing actions (an
increase in the collection of plants
following the proposed listing of the six
mountain plants from southern
California) (63 FR 49006). Recently, we
have even determined that designation
of critical habitat is not prudent for one
species (the rock gnome lichen) because
it would likely increase the threat from
collection, vandalism, or habitat
degradation and destruction, both direct
and inadvertent (66 FR 51445).
However, at this time, we do not have
site-specific evidence throughout the
limited range of the carbonate plants
documenting the vandalism or
collection of these species, nor do we
have evidence of an increase in threats
due to illegal mining or other human
activities following the listing of the five
carbonate plants. There has been one
known instance of illegal mining that
was apparently an isolated incident (S.
Eliason, pers. comm., 2001). Since then,
there has been cooperative participation
in the CHMS involving the SBNF, the
Service, the BLM, and local
stakeholders including mining interests.
Maps with detailed, site-specific
locations of the five carbonate plants

have been used during meetings for the
CHMS. Since this time, there have been
no known additional instances of illegal
mining. Therefore, it does not appear
that the dissemination of distributional
information of the five carbonate plants
has led to an increase in the nature or
degree of threats. Because of the
cooperative participation in the CHMS,
we do not expect that the identification
of critical habitat will substantially
increase the degree of threat to these
species by vandalism, collection, or
other human activities (e.g., illegal
mining).

There may be some educational or
informational benefits to designating
critical habitat. Critical habitat may be
used as a tool to help identify areas
within the range of the five carbonate
plants essential for their conservation.
For example, designation of critical
habitat on non-Federal lands may
provide some educational benefit by
formally identifying on a range-wide
basis those areas essential to the
conservation of these species and,
therefore, areas that are likely to be the
focus of recovery efforts. Also, while a
critical habitat designation for habitat
currently occupied by these species
would not likely change the section 7
consultation process, because an action
that destroys or adversely modifies such
critical habitat would also be likely to
result in jeopardy to the species, there
may be instances when a section 7
consultation would be triggered only if
critical habitat is designated (for
example, if we designated unoccupied
habitat or if occupied habitat became
unoccupied).

Based on our discussion above, we
now determine that the designation of
critical habitat is not likely to increase
the nature and degree of threats due to
vandalism, and in fact, there may be
some additional conservation benefits to
designating critical habitat on lands
essential to the conservation of the five
carbonate plants. Additionally, this
proposed critical habitat may help focus
efforts in the development of the CHMS
and revised draft San Bernardino
Mountains Carbonate Endemic Plants
Recovery Plan. Therefore, in accordance
with our regulations (50 CFR
424.12(a)(1)), we now determine that it
is prudent to propose the designation of
critical habitat for the five carbonate
plants: Astragalus albens, Erigeron
parishii, Eriogonum ovalifolium var.
vineum, Lesquerella kingii ssp.
bernardina, and Oxytheca parishii var.
goodmaniana.

Methods

As required by the Act and
regulations (section 4(b)(2) and 50 CFR

424.12), we used the best scientific
information available to determine areas
that contain the physical and biological
features that are essential for the
conservation of the five carbonate
plants. This information included data
from aerial photography (1995 Digital
Orthorectified Quarter Quadrangles
(DOQQ) and 2000 SPOT (Systeeme Pour
I’Observation de la Terre) satellite
imagery); the SBNF Carbonate Species
Suitable Habitat Models (S. Redar and S.
Eliason, in litt. 2001); species location
data from the SBNF, draft CHMS, and
CNDDB (2001); the final listing rule (59
FR 43652), information in species
background sections (USFWS 2001a, in
prep.) being prepared for the revised
draft San Bernardino Mountains
Carbonate Endemic Plants Recovery
Plan; research and survey observations
published in peer-reviewed articles;
regional GIS coverages (e.g., soils,
occurrence data, vegetation, land
ownership, and elevation); project-
specific and other miscellaneous reports
submitted to us; additional information
from the BLM regarding a section 7
consultation (1-8—01-F—18) on the
effects of the California Desert
Conservation Area Plan (CDCA) on 10
plant species (BLM, in litt. 2001); a
section 7 consultation with the SBNF on
various ongoing and related activities
affecting carbonate habitats (USFWS
2001b); discussions with representatives
of the SBNF and botanical and other
knowledgeable experts; and geologic
map coverage of the Cushenbury
Canyon area. We also visited portions of
the carbonate belt in the northeastern
San Bernardino Mountains, San
Bernardino County, California within
the SBNF. We concentrated our analysis
on those areas with known occurrences
for each of these species.

The number of individuals of each
carbonate plant species fluctuates
temporally (over time) and spatially
(over an area) (Tierra Madre 1992;
Krantz 1994; Neel 2000; CNDDB 2001).
Population estimates from different time
periods and surveyors also vary in
precision and accuracy. Therefore,
comparing these data may yield
misleading estimates of the number of
individuals in a given area (Neel 2000).
Additionally, the mapped polygons
associated with various groupings of the
carbonate plants have varied from year
to year and surveyor to surveyor (Tierra
Madre 1992; Krantz 1994; Neel 2000;
CNDDB 2001). Therefore, estimates of
the number of individuals are not given
in this document.

Names associated with the various
groupings of carbonate plants also differ
(e.g., population, aggregate occurrence
(grouped occurrences), element
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occurrence (as used by the CNDDB), and
point location (which describes a
detailed mapping area used by the
SBNF)) (59 FR 43652, Neel 2000,
CNDDB 2001)). For the purposes of
determining areas essential to the
conservation of the carbonate plants, we
grouped many of the site-specific
localities identified by the CNDDB and
the SBNF. This grouping allowed us to
analyze the site-specific observations of
the individual plants and the biological
and ecological dynamics of these
groupings, such as seed banks,
connectivity and gene flow, and
pollinator and seed dispersal vectors.
The groupings also allowed for ease in
the description, mapping, and
definitions of legal boundaries.
Consequently, we refer to each of these
groupings as an ““occurrence.”

After analyzing all of the occurrence
data from the CNDDB, the final listing
rule, SBNF, and additional scientific
and commercial sources, we grouped
Astragalus albens into 19 occurrences,
Erigeron parishii into 27 occurrences,
Eriogonum ovalifolium var. vineum into
28 occurrences, Lesquerella kingii ssp.
bernardina into 2 occurrences, and
Oxytheca parishii var. goodmaniana
into 19 occurrences. We are proposing
to designate all or portions of 19 A.
albens occurrences, 27 Erigeron parishii
occurrences, 28 Eriogonum ovalifolium
var. vineum occurrences, portions of
both L. kingii ssp. bernardina
occurrences, and all or portions of 18 O.
parishii var. goodmaniana occurrences.
We are not including one of the O.
parishii var. goodmaniana occurrences
because the area is considered to be too
degraded and, therefore, not essential to
the conservation of the species.

Primary Constituent Elements

In accordance with section 3(5)(A)(i)
of the Act and regulations at 50 CFR
424.12, in determining which areas to
propose as critical habitat, we must
consider those physical and biological
features (primary constituent elements)
that are essential to the conservation of
the species, and that may require special
management considerations or
protection. These include, but are not
limited to: space for individual and
population growth, and for normal
behavior; food, water, air, light,
minerals, or other nutritional or
physiological requirements; cover or
shelter; sites for breeding, reproduction,
rearing of offspring, germination, or
seed dispersal; and habitats that are
protected from disturbance or are
representative of the historic
geographical and ecological
distributions of a species (not all of
which apply to plants). All areas

proposed as critical habitat for
Astragalus albens, Erigeron parishii,
Eriogonum ovalifolium var. vineum,
Lesquerella kingii ssp. bernardina, and
Oxytheca parishii var. gopodmaniana are
within their respective historical ranges
and contain one or more of the physical
or biological features (primary
constituent elements) essential for the
conservation of the species.

Habitat components that are essential
for each of the five carbonate plants are
primarily found in, but not limited to,
pinyon woodland, pinyon-juniper
woodland and forests, Joshua tree
woodland, white fir forests, subalpine
forest, canyon live oak woodlands and
forests, and blackbush scrub vegetation
communities in the San Bernardino
Mountains. These habitat components
provide for: (1) Individual and
population growth, including sites for
germination, pollination, reproduction,
pollen and seed dispersal, and seed
dormancy; (2) areas that allow for and
maintain gene flow between sites
through pollinator activity and seed
dispersal mechanisms; (3) areas that
provide basic requirements for growth
such as water, light, minerals; and (4)
areas that support pollinators and seed
dispersal vectors.

The following are important to the
conservation of the five carbonate
plants: the conservation and
management of existing population sites
(USFWS 1997); the conservation and
management of suitable habitat that
contains micro-habitat sites that are not
known to be currently occupied to
maintain equilibrium between naturally
occurring local extirpations and
colonizations (Harrison et al. 2000); the
protection and maintenance of upslope
or upstream geologic features that
provide the necessary materials to
replace the soils continually lost to
natural processes (65 FR 77178); the
conservation and connectivity of native
habitat between these occurrences to
allow and maintain gene flow between
sites through pollinator activity and
seed dispersal mechanisms (66 FR
32052); the conservation and
maintenance of sites for the survival of
pollinators and seed dispersal agents (66
FR 32052); the conservation of suitable
micro-habitat sites that could be
colonized to allow a population to
expand and contract, or maintain its
normal metapopulation dynamics
(Harrison et al. 2000); and the
maintenance of normal ecological
functions within all of these sites. The
small fragmented range of each of these
species, coupled with the other limiting
ecological factors that adversely affect
the chances of species survival (e.g.,
habitat specialist, short reproductive

lifespan), makes them especially
vulnerable to natural and human caused
effects (e.g., non-native species,
wildfire, livestock grazing, forest
product harvesting, and mining)
(Burgman et al., 2001).

Based on our current knowledge of
these species, the primary constituent
elements of critical habitat for each
species is listed below and consist of,
but are not limited to:

Astragalus albens

(1) Soils derived primarily from the
upper and middle members of the Bird
Spring Formation and Undivided
Cambrian parent materials that occur on
hillsides or along rocky washes with
limestone outwash/deposits at
elevations between 1,171 and 2,013 m
(3,864 and 6,604 ft);

(2) Soils with intact, natural surfaces
that have not been substantially altered
by land use activities (e.g. graded,
excavated, re-contoured, or otherwise
altered by ground-disturbing
equipment); and

(3) Associated plant communities that
have areas with an open canopy cover
and little accumulation of organic
material (e.g., leaf litter) on the surface
of the soil.

Erigeron parishii

(1) Soils derived primarily from
upstream or upslope limestone,
dolomite, or quartz monzonite pare