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Species: Fritillaria eastwoodiae R. M. Macfarlane,  
Butte County fritillary 

Photo Source: CalPhotos (2021) 

Photo Credits: Sierra Pacific Industries (top left, used with permission), Barry Rice (bottom 
left), Gary A. Monroe (center), Evan D. MacKinnon (right, used with permission) 

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 Butte County fritillary. 
Entity Status Status Definition 
NatureServe CAa G3Q 

S3 
G3: Vulnerable — At moderate risk of extinction or 
elimination due to a restricted range, relatively few 
populations (often 80 or fewer), recent and 
widespread declines, or other factors. 
Q: Qualifier: Questionable Taxonomy — The 
distinctiveness of this entity as a taxon is 
questionable; resolution of this uncertainty may 
result in change from a species to a subspecies or 
hybrid, or inclusion of this taxon or type in another 
taxon or type, with the resulting taxon having a 
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lower-priority (numerically higher) conservation 
status rank. 
S3: Vulnerable — Vulnerable in the state due to a 
restricted range, relatively few populations (often 80 
or fewer), recent and widespread declines, or other 
factors making it vulnerable to extirpation. 

California Rare Plant 
Rankb 

3.2 3: Review List: Plants about which more information 
is needed. 
0.2: Moderately threatened in California (20–80% 
occurrences threatened / moderate degree and 
immediacy of threat). 
This species was added to the CNPS Inventory in 
1974 (as Fritillaria phaeanthera Eastw.). Name 
changed to F. eastwoodiae in 1980. Moved to List 
1B in 1994. Moved back to List 3 in 2001. Status 
review completed on 03 February 2009, 
recommended to remain on List 3.2 (Jensen and 
Bittman 2009). 

California State Listingc Not listed  
USDA Forest Serviced S Sensitive 
USDI FWSe Not listed  
USDI BLMf Not listed  
NatureServe ORg Not present  
Oregon State Listingh Not present  
NatureServe NVi Not present  
Nevada State Listingj Not present  
a California Natural Diversity Database, California Dept. of Fish & Wildlife [CNDDB 2021, 
2021a] 
b California Native Plant Society [CNPS 2021] 
c California Department of Fish and Wildlife [CDFW 2021] 
d US Forest Service Region 5 Forester’s List [USFS 2013] and Pacific NW Survey and 
Manage [USFS & BLM 2014] 
e US Department of Interior Fish and Wildlife Service [USFWS 2021] 
f US Department of Interior Bureau of Land Management [BLM 2020] 
g Oregon Biodiversity Information Center [ORBIC 2019] 
h Oregon Department of Agriculture [ODA 2018] 
i Nevada Natural Heritage Program [NNHP 2021] 
j Nevada Division of Forestry [NDF 2012] 
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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Distribution, abundance, and population trend on the planning unit1 
Table 2 summarizes the distribution and frequency of this species or subspecies/variety within 
National Forest System Lands in California. Table 4 in Appendix 1 lists all known occurrences 
of this species or subspecies/variety 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 1/4 (0.25) of a mile apart from each other as defined by the CNDDB.  

Table 2. Known occurrence frequency of Butte County fritillary within the planning area 
(NRIS, CNDDB, Calflora/CCH databases). 
National 
Forest System 
(NFS) lands 
in California 

Record #s 
(from 

Table 4) 

CNDDB 
EOs 

Non-
CNDDB 
Records 

Recent 
(seen in 
past 20 
years) 

Historical 
(not seen 
in past 20 

years) 

Most Recent 
Obs. Date 

Total 
Records on 
NFS lands 

Lassen: 159 1 0 0 1 c. 1990 1 

Plumas: 

9, 10, 14, 
16, 17, 18, 
19, 21, 22, 
23, 24, 25, 
26, 27, 28, 
30, 31, 49, 
50, 51, 52, 
53, 54, 55, 
56, 57, 58, 
59, 60, 61, 
62, 63, 64, 
65, 66, 67, 
68, 69, 76, 
77, 78, 79, 
80, 81, 82, 
83, 88, 89, 
90, 91, 92, 

95, 99, 
100, 102, 
111, 125, 
126, 127, 
147, 170, 
171, 172, 
173, 211, 
212, 213, 
214, 215, 
234, 235, 
236, 237, 
238, 239, 
240, 242, 
243, 244 

71 8 60 19 24-May-2017 79 

Shasta-Trinity: 

169, 192, 
208, 209, 
210, 228, 
229, 230, 

11 1 12 0 10-Apr-2013 12 

 
1 1909.12 Chapter 10, Section 12.53, components 2, 3, and 4. 
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Table 2. Known occurrence frequency of Butte County fritillary within the planning area 
(NRIS, CNDDB, Calflora/CCH databases). 
National 
Forest System 
(NFS) lands 
in California 

Record #s 
(from 

Table 4) 

CNDDB 
EOs 

Non-
CNDDB 
Records 

Recent 
(seen in 
past 20 
years) 

Historical 
(not seen 
in past 20 

years) 

Most Recent 
Obs. Date 

Total 
Records on 
NFS lands 

231, 232, 
233, 249 

Tahoe: 
29, 71, 72, 
73, 74, 75, 

158 
7 0 5 2 29-Apr-2020 7 

Totals: N/A 90 9 77 22 N/A 99 
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Sources: Distribution: Calflora 2021, CCH2 2020, CNDDB 2021, CPNWH 2021, NRIS 2020. 
Baselayers: 2013 National Geographic Society, i-cubed, Esri, Garmin, NOAA, NPS, USGS.  
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Butte County fritillary was last updated in the CNDDB on 01 August 2018 (CNDDB 2021). The 
GIS tools and methods described by Green and Sims (2018) were used to estimate occurrences 
for Butte County fritillary because of the large number of records in the NRIS (2020) data set 
that needed to be merged with the CNDDB EOs. 

Butte County fritillary is native to northern California with occurrences concentrated in the 
northern Sierra Nevada (nSN) bioregion (Butte and Yuba counties) and the Cascade Ranges 
(CaR) bioregion (Shasta and Tehama counties). The type locality (near Durham, Butte Co.) is in 
the Sacramento Valley (ScV) bioregion. A few additional occurrences are scattered in the Sierra 
as far south as the American River canyon (Nevada, Placer, and El Dorado counties). The north–
south extent of its range in California is approximately 155 miles, with a gap of about 30 miles 
separating the northern and southern parts. Plants from the Magalia area (Butte Co.) were said to 
represent the typical or “true” floral morphology of Fritillaria eastwoodiae (Beckstrom-
Sternberg 1990), while the species appears to intergrade with F. recurva in the northern part of 
its range and with F. micrantha in the south (Ness 2002). Using GeoCAT (Bachman et al. 2011), 
the estimated total extent of occurrence is nearly 4,700 square miles, but the area of occupancy is 
smaller (conservatively estimated at 304 square miles but likely to be much less). 

The Oregon Biodiversity Information Center reports that F. eastwoodiae was dropped from its 
inventory, on the grounds that the species is “not documented from the state” (ORBIC 2019), 
and Oregon is subsequently being dropped from the species record in the CNPS Inventory (A. E. 
Sims pers. comm. 2021).  

Of the estimated 250 occurrences of Butte County fritillary in California, 99 (40 %) are located 
at least partly on National Forest lands, including 12 occurrences on the Shasta-Trinity NF 
(Table 2). No occurrences are located within federally designated Wilderness Areas, but one 
occurrence on the Lassen NF (EO # 176) may receive protection within the recommended Indian 
Creek Research Natural Area (Cheng 2004). The majority of the 151 non-Forest localities are on 
private lands (87 occurrences), including 69 localities on commercial timberland (owned by 
Sierra Pacific Industries or the Roseburg Resources Co.) and nine localities reportedly owned by 
Pacific Gas and Electric Co. (CNDDB 2021). Another 32 localities are of unknown ownership, 
most of these likely to be privately held as well. Twenty-six of the Butte County occurrences are 
located within the Lake Oroville State Recreation Area (managed by Calif. Dept. of Parks and 
Recreation). There are also three occurrences on BLM lands (EO #s 99, 177, and 185). 

Abundance of Butte County fritillary on a per occurrence basis ranges from a minimum of one to 
a maximum of 5,000–10,000 plants. Fourteen occurrences had >1,000 plants, 17 had 500–1,000 
plants, 51 had 100–499 plants, 33 had 50–99 plants, 57 had 10–49 plants, 44 had <10 plants, and 
34 have no data or only qualitative observations (NRIS 2020, CNDDB 2021). Occurrences were 
sometimes noted as consisting of scattered individuals or more often as colonies mapped as 
distinct polygons. Another frequently noted observation was of relatively few plants flowering 
amongst more numerous non-flowering individuals. Between-site and between-year comparisons 
are problematic since vegetative individuals were counted in some instances (e.g., if they were 
seen growing in close association with flowering plants), while only flowering individuals were 
counted in others (e.g., if vegetative plants were “too numerous to count” or if there was 
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uncertainty about their species identification). The identification of non-flowering individuals is 
difficult at best, since F. eastwoodiae, F. recurva, and F. micrantha have overlapping ranges and 
closely resemble each other vegetatively. Eighty occurrences of F. eastwoodiae have been 
subjected to repeated visits (about 1/3 of the total), but there are no clear upward or downward 
trends in the population estimates over time. In 2015, the presence of “uncountable” numbers of 
seedlings (or vegetative propagules?) was noted at one locality on the Plumas NF (record # 239; 
NRIS 2020). Prolonged vegetative dormancy has been documented in the Eurasian species F. 
meleagris (Tatarenko 2019), but the extent to which this phenomenon might affect population 
estimates in F. eastwoodiae is unknown. 

Fifteen locality records of Butte County fritillary (record #s 236–250) are found at least 0.3 mile 
from any CNDDB EO. These non-CNDDB records should perhaps be evaluated for inclusion in 
the CNDDB. Some existing EOs on Forest Service lands are also in need of updating based on 
recent monitoring data in NRIS (2020). 

Brief description of natural history and key ecological functions2 
Butte County fritillary belongs to the Liliaceae (lily family) and is a perennial, bulbiferous herb 
with glaucous stem measuring 20–80 cm high. The leaves are narrowly lanceolate and arranged 
in whorls of 3–5 leaves per node on the lower part of the stem and one leaf per node (alternate) 
on the upper part. The nodding, bell-shaped flowers appear in March to April, rarely into May or 
June (Ness 2002, CCH1 2021, JEPS 2021). It generally inhabits dry slopes in chaparral or 
openings or partial shade in cismontane woodland or lower montane coniferous forest at 
elevations of 50–1,500 m (CNPS 2021, CNDDB 2021). Some occurrences in Butte and Yuba 
counties are on serpentine soils, but others are on granitics or metavolcanics; the localities in 
Shasta and Tehama counties are generally on volcanic soils, rarely on limestone (CDC 2015, 
CNDDB 2021, CCH1 2021). Frequently associated plant species include trees Pinus ponderosa, 
Quercus kelloggii, Calocedrus decurrens, Pseudotsuga menziesii, Quercus chrysolepis, Arbutus 
menziesii, Abies concolor, Notholithocarpus densiflorus, Pinus lambertiana, Umbellularia 
californica, Cornus nuttallii, Quercus wislizeni, Pinus sabiniana, Aesculus californica, and Acer 
macrophyllum; shrubs Toxicodendron diversilobum, Arctostaphylos viscida, Ceanothus 
integerrimus, C. prostratus, Heteromeles arbutifolia, Symphoricarpos mollis, and Arctostaphylos 
patula; and herbs Lysimachia latifolia, Iris hartwegii, Viola lobata, Asarum hartwegii, Carex 
multicaulis, Polygala cornuta, Calochortus monophyllus, C. tolmiei, and Pteridium aquilinum 
var. pubescens (CNDDB 2021). 

The genus Fritillaria consists of approx. 140 species with an overall distribution in temperate 
parts of the Northern Hemisphere. Molecular phylogenetic studies have suggested that it may not 
be a natural (i.e., monophyletic) group, although Butte County fritillary and the other 19 North 
American (mainly Californian) species are in a well-supported clade known as subgenus 
Liliorhiza (Ness 2002, Day et al. 2014; Huang et al. 2018, 2020). Diagnostic characters of 
Liliorhiza include their distinctive bulbs formed of several overlapping scales (resembling those 

 
2 Basis for other 1909.12 Chapter 10, Section 12.53 components. 
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of Lilium) and with numerous small, loosely attached bulblets, the so-called “rice-grain bulbils” 
(Ness 2002, Rønsted et al. 2005, Ryan 2014, Day 2017). 

Multiple authors have suggested that F. eastwoodiae may have originated through hybridization 
between two closely related parental species, F. recurva and F. micrantha. DNA sequences 
(nrITS, cpDNA matK, rbcL, rpl16) of these three taxa show little or no divergence (NCBI 2021). 
A hybrid origin for F. eastwoodiae was first proposed by Beetle (1944), who noted that its 
flowers show a complete series “from pale, greenish, unmottled flowers with recurved perianth 
segments to red bells resembling small flowers of F. recurva.” Macfarlane (1978) later wrote 
that a hybrid origin is “probable,” as evidenced by: (1) the occurrence of F. eastwoodiae in a 
region where the distributions of F. recurva and F. micrantha overlap; (2) its intermediate and 
highly variable floral morphology even within a single population; (3) observed irregularities in 
chromosome pairing at meiosis (citing Cave 1970) and frequency of individuals showing female 
sterility (i.e., flowers with ovary and style absent); and (4) results suggesting a lack of hybrid 
sterility between F. recurva and F. micrantha (>50% seed germination from experimental 
crosses). Macfarlane (1978) nevertheless considered F. eastwoodiae to be a distinct species, 
noting its occurrence “as a series of stable populations, not as sporadic individuals of recent 
hybrid origin.” 

Allopolyploid speciation (involving hybridization followed by chromosome doubling) has been 
important in flowering plant evolution (Soltis et al. 2009, 2014; Wood et al. 2009) but has 
evidently not played a major role in Fritillaria since nearly all species are diploid (Macfarlane 
1978, Day 2017). Both diploid and triploid chromosome counts have been obtained in F. 
eastwoodiae (Beetle 1944, Cave 1970, Macfarlane 1978). Triploid individuals were most likely 
produced by a diploid cross in which one of the parents had unreduced gametes, rather than by 
crossing between a diploid and a fertile tetraploid (Marchant and Macfarlane 1980). Once 
formed, the sexually sterile triploids are thought to persist through vegetative (clonal) 
reproduction (Macfarlane 1978). More recently, ploidy level was estimated in populations of F. 
eastwoodiae, F. affinis, F. recurva, and F. micrantha using data on genome size (DeWoody and 
Hipkins 2012). The majority of samples were diploid, with one population of F. recurva 
interpreted as triploid and one population of F. eastwoodiae interpreted as tetraploid. Given that 
the majority of F. eastwoodiae individuals and populations are diploid, it may have originated 
through homoploid hybrid speciation (i.e., a stabilized hybrid without change in chromosome 
number). Empirical data and a new theoretical model suggest that this mode of speciation may be 
more common than previously thought (Schumer et al. 2014, 2015; Nieto Feliner et al. 2017). 

Two unpublished studies (Beckstrom-Sternberg 1990, DeWoody and Hipkins 2012) have 
investigated the hybrid origin hypothesis for F. eastwoodiae using isozyme electrophoresis (a 
technique producing data on genetic variation within and between populations). Both studies 
found minimal divergence between F. eastwoodiae, F. recurva, and F. micrantha but also noted 
that F. eastwoodiae has several unique alleles not present in either of the presumed parents. 
(However, populations of the parental species were not extensively sampled, so rare alleles 
might have been missed.) STRUCTURE plots (see Fig. 4 in DeWoody and Hipkins 2012) further 
indicate that most individuals of F. eastwoodiae are not genetically admixed but are instead 
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assignable to one or the other of the parental genotypes. These results are consistent with 
individuals identifiable as F. eastwoodiae making up a long-term, persistent hybrid swarm with 
repeated backcrossing to the parents (see Li et al. 2016 for a well-documented example involving 
range expansion and secondary contact between Vincetoxicum atratum and V. japonicum during 
the post-glacial time period). A question for further research is whether this hybrid swarm is self-
reproducing and maintained through some kind of selective advantage. If true, then F. 
eastwoodiae could be considered a hybrid species or well on its way to becoming so. On the 
other hand, it might only persist by vegetative reproduction or through continued crossing 
between the parental species (thereby counterbalancing selection against hybrids). Beckstrom-
Sternberg (1990) has proposed an alternative hypothesis to explain the observed distribution of 
alleles—that F. eastwoodiae is an ancestral species from which F. micrantha and F. recurva 
were independently derived. 

Reproduction of the Butte County fritillary may take place both sexually (by insect pollination) 
and asexually (by clonal propagation of the numerous rice-grain bulblets). Floral nectaries in 
Fritillaria are located at the base of the tepals and are generally large and well developed 
(Rønsted et al. 2005, Roguz et al. 2018). The pollination biology of F. eastwoodiae has not been 
studied (CPC 2021), but most Fritillaria species are described as pollinated by insects, with 
various bee species being the commonly observed visitors (Roguz et al. 2021). However, F. 
recurva has bright red flowers producing copious nectar and is reportedly pollinated by 
hummingbirds, although this species is likely pollinated by andrenid and halictid bees as well 
(Macfarlane 1978; Roguz et al. 2018, 2021). Fritillaria species are thought to be obligate 
outcrossers, and field experiments with F. eastwoodiae indicate that the plants are self-sterile but 
produce normal seed capsules when unprotected from pollinator visits (Macfarlane 1978). The 
regular production of seed capsules suggests that F. eastwoodiae is normally outbreeding, 
although triploid individuals are sexually sterile. Fritillaria species producing bulblets are 
reported to multiply more vigorously than those reproducing only from seed (Rønsted et al. 
2005). The bulblets are easily detached from the mother bulb by soil erosion or by digging or 
burrowing animals (Ryan 2014). Recruitment from seedlings has not been studied in F. 
eastwoodiae but may be minimal in view of observations of other Fritillaria species. For 
example, research on F. camschatcensis populations in Japan found that seedling recruitment is 
sporadic with clonal reproduction predominating (Shimizu et al. 1998, Hatanaka et al. 2008). 

The bulbs of the Butte County fritillary are set 8–10 cm below the soil surface (Ryan 2014) and 
may enable the plants to survive soil heating during wildfire, although such a fire could cause 
mortality to the year's above-ground seed crop. One occurrence (EO #161) in Shasta County was 
noted as having burned in 2002, with the plants apparently thriving in the burned area the 
following year (CNDDB 2021). 
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Overview of ecological conditions for recovery, conservation, and 
viability3 including Threats and Risk Factors 
Of the 235 EOs of Butte County fritillary in the CNDDB (2021), 160 have been assigned a 
habitat quality rank, including 14 ranked as excellent, 96 ranked as good, 41 ranked as fair, and 
19 ranked as poor. It is possibly extirpated at its type locality near Durham in Butte County. No 
occurrences are located in federally designated Wilderness Areas, but some occurrences may 
receive protection within the recommended Indian Creek RNA (Plumas NF) and the Lake 
Oroville State Recreation Area (Calif. Dept. of Parks and Recreation). 

Some populations of this species were likely destroyed through inundation by Lake Oroville, but 
the number lost in this way is unknown. Ongoing threats include timber harvest, road 
construction and maintenance, rural and recreational development, off-highway vehicles and 
other recreational activities, displacement by non-native plants, construction of fuel breaks, soil 
erosion, forest succession and canopy closure (CNDDB 2021). Some occurrences may be 
indirectly threatened by fire prevention leading to reduced frequency of low-intensity fires. 
Occurrences in the Magalia area (Butte County) might have been affected by the Camp Fire in 
2018. Some Fritillaria species are commercially important as ornamental garden plants and also 
in traditional Chinese medicine (Rønsted et al. 2005, Day 2017). 

The taxonomic status of F. eastwoodiae remains uncertain, and the latest status review 
recommended it should be retained on CRPR 3 (Jensen and Bittman 2009). It co-occurs with F. 
recurva and/or F. micrantha in several localities, while in others the plants are reportedly 
intermediate in floral morphology between F. eastwoodiae and either F. recurva or F. micrantha 
(NRIS 2020, CNDDB 2021). Most plants identifiable as F. eastwoodiae do not seem to be early-
generation hybrids, but they may represent a long-term, persistent hybrid swarm or a hybrid 
species. Questions remain about whether F. eastwoodiae populations are stable and self-
sustaining or if they are maintained only by repeated crossing between the presumed parental 
species. Further study is needed integrating data from floral morphology and population 
genomics and with more extensive sampling of populations of the presumed parents. To augment 
the population genetic study of DeWoody and Hipkins (2012), flowers of F. eastwoodiae, F. 
recurva and F. micrantha were collected for the purpose of obtaining morphometric data (tepal 
length, nectary length, and ratio of nectary to tepal length). The tepal specimens were mounted 
and digitally scanned by Sierra Pacific Industries botany program staff in Anderson, CA, but the 
data have not yet been analyzed (SPI Botany Program no date; J. Kierstead 2021, personal 
communication). 

Taxonomy4 
Table 3 summarizes this species or subspecies/variety’s name status in key literature. 

Table 3. Name status of Butte County fritillary.  

 
3 1909.12 Chapter 10, Section 12.53, components 7, 9, 10, 11 and 12, as appropriate. 
4 1909.12, Chapter 10, Section 12.53, component 1. 
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Entity Name Status 
CNDDB and CNPS Fritillaria eastwoodiae MacFarlane 
Jepson eFlora Fritillaria eastwoodiae R.M. MacFarl. 
Jepson Manual (1993) Fritillaria eastwoodiae MacFarl. 
Flora of North America Fritillaria eastwoodiae R. M. MacFarlane 
USDA NRCSa PLANTS Fritillaria eastwoodiae Macfarlane 
a Natural Resources Conservation Service [NRCS 2021] 

Synonymy: Fritillaria phaeanthera Eastwood (illegitimate name) (Macfarlane 1978, Ness 2002, 
Tropicos 2021). 

Jepson eFlora link (JEPS 2021): https://ucjeps.berkeley.edu/eflora/eflora_display.php?tid=26143 

Type locality: California: near Durham, Butte County (Mrs. J.H. Morrison s.n. on 17 April 1932 
(holotype CAS [CAS00124018]; isotypes CAS, K, GH) (Eastwood 1933, Macfarlane 1978). 
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Appendix 1: Known Occurrences 
Table 4. Known occurrences of Butte County fritillary within California (NRIS, CNDDB, Calflora/CCH databases). 

REDACTED BY CONSERVATION PURPOSES 
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Appendix 2: Additional Considerations at the Forest Level 
<This section, including the next 5 subheadings, would be filled out by Forest Service 
botanists.> 

<Forest Name> 
Geographic distribution within the Forest 

A. Scarce or isolated 
B. Patchy or gaps 
C. Contiguous 

<Select a geographic distribution rank and provide references or cite ‘specialist expertise, 
<name>’ where appropriate.> 

Abundance of the species on the Forest 
A. Rare – current abundance is low enough that stochastic and other factors could lead to 

potential imperilment. 
B. Uncommon – current abundance is large enough that demographic stochasticity is not 

likely to lead to rapid local extinction, but, in combination with highly variable 
environmental factors, could pose a threat. 

C. Common – current abundance is large enough that species persistence is not threatened 
by demographic stochasticity in combination with environmental variation. 

D. Insufficient information to draw inferences about criterion. 

<Select a species abundance rank and provide references or cite ‘specialist expertise, <name>’ 
where appropriate.> 

Population trend on the Forest 
A. Significant downward or suspected downward population trend. 
B. Stable population. 
C. Upward population trend. 
D. Insufficient information to draw inferences about criterion. 

<Select a population trend rank and provide references or cite ‘specialist expertise, <name>’ 
where appropriate.> 

Habitat trend on the Forest 
A. Decline in habitat quality or quantity. 
B. Stable amounts of suitable or potential habitat, relatively unchanged habitat quality. 
C. Improving habitat quality or increasing amounts of suitable or potential habitat. 
D. Insufficient information to draw inferences about criterion. 

<Select a habitat trend rank and provide references or cite ‘specialist expertise, <name>’where 
appropriate.> 



Species Account: Fritillaria eastwoodiae   2021-10-31 
  

18 

Vulnerability of habitat on the Forest 
A. Substantial modification of habitat has occurred or is anticipated with conditions 

departing from expectations based on NRV, and/or habitat is impacted by modern 
stressors such as drought, climate change, high intensity wildfire and wildfire suppression 
disturbances, loss of natural openings due to historical wildfire suppression, nonnative 
invasive species, water impoundments and diversions, and recreation, etc. 

B. Habitat modification is likely to result in ecological patterns similar to the range of 
historical conditions, but is being impacted by modern stressors. 

C. Habitat resilient, changes are similar in frequency and intensity to those expected from 
NRV, and modern stressors not significant. 

D. Insufficient information to draw inferences about criterion. 

<Select a habitat vulnerability rank and provide references or cite ‘specialist expertise, 
<name>’where appropriate.> 

Additional Forest specific information related to the SCC determination 
<This section is provided for Forest botanists to add additional Forest specific information that is 
not captured in the section above, if necessary. Provide a narrative description here of the 
additional relevant information. State “No additional information” if this section is not used.> 
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