Species Account: Erythronium shastense 2021-10-08

1. Species: Erythronium shastense D.A. York, J.K. Nelson, & D.W. Taylor, Shasta fawn
lily

Photo Source: CalPhotos
Photo Credits: Upper and lower left: Len Lindstrand III, lower right: Julie Kierstead
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2. Status: Table 1 summarizes the current status of this species or subspecies/variety by various
ranking entities and defines the meaning of the status.

Table 1. Current status of Shasta fawn lily

Entity Status Status Definition

NatureServe CA* | G2 Global Rank: ITmperiled — At high risk of extinction due to
very restricted range, very few populations (often 20 or
fewer), steep declines, or other factors.

S2 State Rank: Imperiled — Imperiled in the state because of
rarity due to very restricted range, very few populations
(often 20 or fewer), steep declines, or other factors making it
very vulnerable to extirpation from the nation or state.

California Rare 1B.2 1B: Plants Rare, Threatened, or Endangered in California
Plant Rank® and Elsewhere;

0.2: Moderately threatened in California (20-80%
occurrences threatened / moderate degree and immediacy of

threat)
California State Not
Listing® Listed
USDA Forest Not
Service! Listed
USDI FWS¢ Not
Listed
USDI BLM' Not
Listed
NatureServe OR® | Not
Present
Oregon State Not
Listing" Present
NatureServe NV' | Not
Present
Nevada State Not
Listing’ Present

# California Natural Diversity Database, California Dept. of Fish & Wildlife [CNDDB]

b California Native Plant Society [CNPS]

¢ California Department of Fish and Wildlife [CDFW]

4 US Forest Service Region 5 Forester’s List [USDA] and Pacific NW Survey and Manage
[USDA & BLM]

¢ US Department of Interior Fish and Wildlife Service [USFWS]

fUS Department of Interior Bureau of Land Management [BLM]

£ Oregon Biological Information Center [ORBIC]

B Oregon Department of Agriculture [ODA]

 Nevada Natural Heritage Program [NNHP]

J Nevada Division of Forestry [NDF]

Note: Individual State Heritage Programs (CNDDB, ORBIC, NNHP) represent NatureServe
and contain more up-to-date ranks for their state than NatureServe Explorer.
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Shasta fawn lily was added to the CNPS ranking as a 1B.2 species in 2015 (CNPS 2020).

3. Taxonomy: Table 2 summarizes this species or subspecies/variety’s name status in key
literature.

Table 2. Name status of Shasta fawn lily

Entity Name Status

CNDDB and CNPS | Erythronium shastense D.A. York, J.K. Nelson, & D.W. Taylor
Jepson eFlora Erythronium shastense D.A. York, J.K. Nelson, & D.W. Taylor
Jepson Manual N/A

(1993)

Flora of North N/A

America

USDA NRCS? N/A

PLANTS

 Natural Resources Conservation Service [NRCS]

Synonymy: There are no known synonyms of Shasta fawn lily (Tropicos 2020; IPNI 2020).

Jepson eFlora link: https://ucjeps.berkeley.edu/eflora/eflora_display.php?tid=100791

Type locality: Shasta County, CA, Shasta-Trinity NF, North Gray Rocks adjacent to the
McCloud River Arm of Shasta Lake. Collected by Dana York 2155 on 10 April 2013. Holotype
is at CAS, isotypes at JEPS and US (York et al. 2015).

4. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]:

Table 3 summarizes the distribution and frequency of this species within National Forest System
Lands in California. Table 4 lists all known occurrences of this species within California.
Individual occurrences are defined as sites that contain an individual, population, or groups of
populations of the plant that are located more than 0.25 miles apart from each other as defined by
the CNDDB.

Table 3. Known Occurrence Frequency of Shasta fawn lily within the Planning Area
(NRIS, CNDDB, Calflora/CCH databases)
National | Record #s CNDDB | Non- Recent | Historic | Most Total
Forest (from EOs CNDDB | (seenin | (not seen | Recent Records
System Locations Records | past 20 | in past Obs. on NFS
(NFS) table below) years) 20 years) | Date lands
lands
Shasta- 1,2,3,4,5, 14 0 14 0 21 Feb 14
Trinity: 6,7,8,9, 2020

10, 11, 12,

13, 14

Totals: N/A 14 0 14 0 N/A 14



https://ucjeps.berkeley.edu/eflora/eflora_display.php?tid=100791
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Table 4. Known Occurrences of Shasta fawn lily within California (NRIS, CNDDB, Calflora/CCH databases).

REDACTED FOR CONSERVATION PURPOSES
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Sources: Distribution: Calflora 2020, CCH 2020, CNDDB 2020, Green 2020 pers. comm.,
NRIS 2019. Baselayers: 2013 National Geographic Society, i-cubed, Esri, Garmin, NOAA, NPS,
USGS.
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Shasta fawn lily is endemic to California, with a restricted distribution in the eastern Klamath
Ranges ecoregion of approximately 100 square mile area around Shasta Lake (Jepson 2020).
There are 14 element occurrences of Shasta fawn lily, all on the Shasta-Trinity National Forest,
one of which also occurs on adjacent private land. None are in wilderness (CNDDB 2020).

The first collection attributed to this species was collected by C.F. Rose “15 mi. NW of
Redding” in 1935, and identified as E. californicum, as was a 1993 collection at Lake Shasta
(Taylor 13302) (CCH 2020). A flurry of subsequent surveys in the vicinity of Lake Shasta
sparked the realization that this area contained an entity of consistent and distinct morphology
and 1s only on limestone or limestone-influenced soils (Lindstrand 2020 pers. comm.), leading to
the York et al. (2015) description. Interestingly, the original Rose collection is at a distance from
all others, is not on limestone, and has not been found since (Lindstrand 2020 pers. comm.),
leading to a debate of whether the label location information is wrong (York et al. 2015), or
whether it is simply an unusually large E. californicum.

Because Shasta fawn-lily was described in 2015, the oldest census data available is from 2015
and 2016. Twelve populations have census data. In 2015 and 2016, one occurrence was
estimated at over 5,000 individuals, two had over 500 individuals, six had over 100 individuals,
two had between 50 and 100 individuals, and one had 20-25 individuals (CNDDB 2020).
Revisits to detect trends following the Hirz Fire of 2018 were made in 2019 and 2020 (Kierstead
2020 pers. comm.), and plants were still present. The population at Record 9 had grown from
500 plants to between 1500 and 1800 plants. Eleven of the 14 occurrences have a quality
assessment, all are rated Good.

5. Brief description of natural history and key ecological functions [basis for other 12.53
components]|:
Shasta fawn lily is a member of the genus Erythronium, consisting of 33 spring-ephemeral,
bulbiferous herbs with three centers of diversity across the northern hemisphere: Eurasia, Eastern
North America, and Western North America (POWO 2019). Phylogenetic analyses of ITS and
cpDNA segments from 30 species (Allen et al. 2003, Clennett et al. 2012) shows the 19 Western
North American species in the study forming a moderately well-supported clade within which
has been recent rapid molecular and morphological divergence. Shasta fawn lily was not yet
described when the studies were done, but its closest relatives, based on morphology (York et al.
2015), E. californicum and E. helenae, both belong to a clade made up of northern
California/southern Oregon low elevation species. Two members of this clade have regional
ranges, E. californicum (KR, NCoR) and E. multiscapidium (KR, CaR, n&cSNF, nSNH). The
remaining members, including E. shastense, have narrower ranges on the periphery of the ranges
of the first two: E. heleneae (NCoRI, vicinity Mt. St. Helena), E. hendersonii (KR, SW Oregon),
and E. citrinum (KR).

Shevock (1990) studied Sierra Nevada endemic species and concluded they are relictual taxa,
descendents of a once more-widespread taxon that became isolated from interaction with the
remainder of the genus when post-glacial aridification fragmented the suitable habitat. In one
closely related pair, E. tuolumnense appears to be an edaphic generalist with 35 occurrences
within Tuolumne County, and E. taylorii is restricted to a single large metamorphic rock outcrop
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nearby. Similarly, the limestone outcrops on which Shasta fawn lily is found lie at the eastern
margin of the larger, and edaphically diverse, range of E. californicum (York et al. 2015).

Shasta fawn lily occupies shallow soils on shelves and crevices of shaded limestone rock
outcrops in forest or mixed woodland communities at elevations from 330 to 1020 meters. (JEPS
2020; York et al. 2015). Dominant associated trees and shrubs are typically combinations of the
following species: Ceanothus cuneatus var. cuneatus, Cercocarpus betuloides, Chrysolepis
sempervirens, Garrya fremontii, Holodiscus discolor, Pinus sabiniana, Pseudotsuga menziesii,
Quercus chrysolepis, Q. garryana var. breweri, Q. kelloggii, Toxicodendron diversilobum, and
Umbellularia californica. Associated other endemic species are: Adiantum shastense, Ageratina

shastensis, Erythranthe taylorii, Neviusia cliftonii, and Vaccinium shastense subsp. shastense
(York et al. 2015; JEPS 2020).

Shasta fawn-lily flowers from March to April, sometimes as early as February (CNPS 2020,
JEPS 2020). Pollinator reports for Shasta fawn lily have not come to light, but Erythronium in
general appears to be targeted by bees, with reports of floral visitation to various Erythronium
species from leaf-cutting bees (Osmia), cuckoo bees (Nomada), honeybees (Apis), sweat bees
(Augochlora, Augochlorella and Lasioglossum), and bee flies (Bombylius) (CCH 2020). The
following genera have been confirmed as pollinators: bumblebees (Bombus), carpenter bees
(Xylocopa), and mining bees (Andrena) (CCH 2020).

As do many fawn lily species, Shasta fawn-lily can reproduce asexually by bulb offsets (buds
arising from the basal plate of the bulb that grow into additional bulbs). These lead to clump
formation and are thought to be advantageous for colonizing cracks in rocks (York et al. 2015).

Dispersal of seeds of species western North American taxa is by catapult action of the wind or
passing animals, acting on the dry, wiry stems and erect capsules. The seeds of western species
lack the elaiosome ant rewards and myrmecochorus dispersal that eastern North American and
Eurasian species share (Guppy 2006).

6. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?,
10, 11, 12] including Threats and Risk Factors:

The greatest vulnerability of Shasta fawn-lily is its limited number of small populations, as it is

only known from 14 occurrences, primarily on limestone outcrops of the McCloud and

Hosselkus formations which are relatively small in area (York et al. 2015). The total of

estimated population sizes in 2015 was approximately 7600 individuals (CNDDB 2020).

Only a single threat comment has been recorded for one road-side population and that was road
maintenance (CNDDB 2020). In contrast, most populations are on steep, hard-to-access places
(York et al 2015). Past and current mining of its preferred limestone substrate in potential
habitat is a threat, as the range is incompletely surveyed. It is possible that the species once
occurred at Gray Rocks, south of Shasta Lake, which has been converted into several large
limestone quarries, but there is no record of the species to prove or disprove this possibility. The
Shasta-Trinity-Whiskeytown National Recreation Area (NRA) was established by a specific act
of Congress, which restricted 1872 mining law activities for the national recreation area,
specifically withdrawing the minerals in the areas from location, entry, and patent under the
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United States mining laws. All but three of the known locations of Shasta fawn-lily are within
the boundaries of the Shasta Unit of the NRA (Kierstead 2020 pers. comm.).

Other threats cited by York et al. (2015) include planned expansion of Shasta Lake and the
effects of invasive species such as Rubus armeniacus. It is also possibly threatened by
horticultural collecting (Sims and Bittman 2015). An indirect threat to this species is habitat
drying due to projected climate warming in the region (Smith and Sawyer 1988).

Monitoring of populations burned in the 2018 Hirz Fire showed that Erythronium shastense
resprouted and flowered abundantly the following season, possibly because the fire came
through in August, when the plants had finished fruiting and were dormant, with their bulbs
safely underground and among rocks (Kierstead 2020 pers. comm.). Since the species blooms in
late winter or early spring (February and March), the lack of shade resulting from the top kill of
trees and shrubs did not have a negative effect on the fawn-lily (Kierstead 2020 pers. comm.).

On the other hand, prescribed fire during its growing season, January to June, would kill the
current year’s leaves and reproductive structures, and probably would kill shallow-rooted
seedlings. Prescribed fire is a common method of fuels reduction by the Forest Service within
the range of this species (Kierstead 2020 pers. comm.).
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