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Plant Species Evaluation Form 

Cardamine bellidifolia L. var. pachyphylla Coville & Leiberg 

FLESHY TOOTHWORT 
Family: Brassicaceae PLANTS Symbol: CABEP Calif. Endemic: No 
(CNPS 2018) (USDA 2018) (CNPS 2018) 

Synonyms/Other Names: This taxon is a synonym of C. bellidifolia L. (Al-Shehbaz et al. 
2010; Al-Shehbaz 2012; Tropicos 2018). Additional names formerly applied to this taxon 
include Cardamine bellidifolia var. beringensis A. E. Porsild, C. bellidifolia var. laxa Lange, and 
C. bellidifolia var. pinnatifida Hultén (Al-Shehbaz et al. 2010). 
The name of Cardamine bellidifolia var. pachyphylla was proposed to change to C. bellidifolia 
in the CNPS Inventory in 2012 based on recent treatments in the Flora of North America North 
of Mexico (Al-Shehbaz et al. 2010) and The Jepson Manual, Second Edition (Al-Shehbaz 2012), 
which do not recognize infraspecific variation within C. bellidifolia (Slakey et al. 2012). 
However, based on comments from regional professional botanists (Taylor, D. W., D. Magney, 
and R. Preston, pers. comm. 2012), its name was not changed in the CNPS Inventory; var. 
bellidifolia and var. pachyphylla are considered to be geographically and ecologically distinct, 
and are not highly variable in the field (Taylor, D. pers. comm. 2012).   

Identification Issues: Unknown. 

Taxonomy:  
Unless otherwise cited, the following description is used with permission from the Jepson Herbarium. Jepson Flora Project (eds.) 
2018. Jepson eFlora, http://ucjeps.berkeley.edu/eflora/, accessed in 2018. Copyright © Regents of the University of California. 

Species In Genus: +- 200 species: temperate, worldwide. Etymology: (Greek: for cress). Note: 
Some North American species (e.g. Cardamine californica, Cardamine nuttallii, Cardamine 
pachystigma) highly variable, more study needed; species treated conservatively here. 
Cardamine flexuosa With. a waif in gardens, nurseries. 
Genus Description – Habit: Annual to perennial herb, from taproots, fibrous roots, or tuber-like 
rhizomes; hairs 0 or simple. Leaf: alternate, opposite, or whorled; entire to palmately, pinnately 
lobed, or compound; cauline leaves petioled or 0, not lobed at base [lobed]. Inflorescence: 
elongated, bracts generally 0. Flower: sepals erect (spreading), bases sac-like or not; petals 
white, pink, purple, or violet. Fruit: silique, linear, flat parallel to septum, dehiscent, 
unsegmented; valves generally coiling when dehiscent; placental margins flattened. Seed: (4)10--
80, in 1 row, wingless. 
Species Description – Habit: Perennial herb, +- cespitose, +- scapose, glabrous; caudex branches 
0--many, rhizomes 0. Stem: several, erect to ascending, 1--8(14) cm. Leaf: basal many, rosetted, 
simple, 1--5(7) cm; blade (0.5)0.8--1.7(2.5) cm, ovate to oblong (oblanceolate or obovate), 
margin entire (wavy or dentate); cauline 0 or 1(2), short-petioled. Inflorescence: +- umbel-like, 
few-flowered. Flower: sepals 2--3(4) mm; petals 4--5.5(7) mm, 1.3--2(2.5) mm wide, white. 
Fruit: erect, (0.8)1.3--2.8(3.7) cm, 1.3--2 mm wide; style 0--3 mm, stout; pedicel ascending to 
erect, 3--6(8) mm. Seed: 8--18, 1.5--2 mm, oblong. Chromosomes: 2n=16. eFlora Treatment 
Author: Ihsan A. Al-Shehbaz. 
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Status: 
Note: Federally recognized Endangered, Threatened, Proposed, or Candidate species under the Endangered Species Act are 
omitted as they do not meet the definition of a Species of Conservation Concern (FSH 1909.12 § 12.52). 

State Listing G-rank S-rank CRPR R5 FSS NFP SM CA BLM 
CA: Not listed 
NV: Not listed 
OR: Not listed 

G5T4 CA: S3 
NV: Not listed 
OR: Not listed 

4.3 Not listed Not listed Not listed 

 

SWAP: 
Not listed 

NNHP: 
Not listed 

NNPS: 
Not listed 

ORBIC: 
Not listed 

OCS: 
Not listed 

IUCN: 
Not listed 

Expanded abbreviations and citations: State Listing=California Endangered Species Act Listing (CDFW 2018b), Nevada 
Division of Forestry Fully Protected Plant Species (NAC 527) (NDF 2012), Oregon Department of Agriculture Listed Plants 
(ODA 2014); G-rank=Global Conservation Status (CDFW 2018a; NatureServe 2018); S-rank=Subnational (state or province-
level) Conservation Status (CDFW 2018a; NatureServe 2018; NNHP 2017; ORBIC 2016); CRPR=California Rare Plant Rank 
(CNPS 2018); R5 FSS=USDA Forest Service Region 5 Regional Forester Sensitive Plant Species List (USDA 2013); NFP 
SM=Forest Service and Bureau of Land Management Northwest Forest Plan Survey and Manage Species (USDA 2001); CA 
BLM=California Bureau of Land Management Designated Sensitive Species (BLM 2010); SWAP=California State Wildlife 
Action Plan Status (CDFW 2015); NNHP=Nevada Natural Heritage Program Status (NNHP 2017); NNPS=Nevada Native Plant 
Society Status (NNHP 2017); ORBIC=Oregon Biological Information Center Status (ORBIC 2016); OCS=Oregon Conservation 
Strategy Species (ODFW 2016); IUCN=International Union for Conservation of Nature Red List Status (IUCN 2017). 

Distribution: Cardamine bellidifolia has a worldwide distribution at northerly latitudes, 
reaching its southern limits in northern California and the Mediterranean region of Europe. 
Plants in North America are found in northeastern Canada and along the Pacific Slope from 
Alaska to California. Records labelled C. bellidifolia var. pachyphylla are restricted to California 
(GBIF 2018). Occurrences in California are confined to the High Cascade Ranges (CaRH) 
bioregion of Plumas, Shasta, and Siskiyou counties (Al-Shehbaz 2012; CCH 2017). Over half 
(10/17; ~59%) of all California occurrence records are found on NFS lands within Klamath NF 
(1/10; 10%), Lassen NF (2/10; 20%), Modoc NF (1/10; 10%), Plumas NF (1/10; 10%), and 
Shasta-Trinity NF (5/10; 50%) (Calflora 2017; CCH 2017). 
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Sources: Distribution: Calflora 2017; CCH 2017, 2018. Layers: USDA Forest Service, Pacific 
Southwest National Forests: CPAD 2016. California counties: CDF 2009. Basemaps: California 
inset map: © 2013 National Geographic Society, i-cubed (Esri 2017a). Main map: Esri, 
DeLorme, USGS, NPS (Esri 2012) and Esri, USGS, NOAA (Esri 2017b). 
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Locations within California: 
Record numbers indicate sites that contain an individual, population, or groups of populations located within ¼ mile of each other, per the California Natural Diversity Database 
(CNDDB 2017) definition of Element Occurrences (EOs) in California. Official EO numbers for plants in California are determined solely by the CNDDB and are included within 
the Reference (Source) column for CNDDB data. Duplicate records from the same site are given the same record number and included in red. The Population Info column includes 
total number of individuals and total number and size of populations/sub-populations when provided. Elevations provided in meters from source have been converted to feet. If not 
provided in original source, Land Manager information was obtained using the California Protected Areas Database (CPAD 2016) and Quad information was obtained using 24K 
Quads, SDE Feature Class (CDFG 2013). All other information is directly from the Reference (Source) unless additional citation is given. 
 
Rec. 
# 

Locality County Quad Reference 
(Source) 

Date Last 
Observed 

Population 
Info 

Threats Land 
Manager 

Elev. 
(ft.) 

1 Sierra Nevada. Taylor Lake. Plumas   CCH, Sep 2018 20-Jun-
1969 

    Plumas 
NF 

 

2 Lassen Volcanic National Park. 
Bonte Peak located E of Mt. 
Harkness and Juniper Lake. On the 
north slope of the mountain 

Plumas Mt. Harkness 
(4012143) 

CCH, Jan 2017 
(CHSC59173) 

15-Sep-
1992 

    Lassen 
Volcanic 
NP 

7100 

3 Within 5 to 15 ft of snowbanks; 
Bumpass Mtn, Lassen Volcanic 
National Park 

Shasta Reading Peak 
(4012144) 

CCH, Jan 2017 
(CHSC38100) 

6-Aug-
1983 

    Lassen 
Volcanic 
NP 

8500 

4 Lassen Volcanic National Park. 
North facing cirque between Pilot 
Pinnacle and Mt. Diller 

Shasta Lassen Peak 
(4012145) 

CCH, Jan 2017 
(CHSC60339) 

28-Jun-
1992 

    Lassen 
Volcanic 
NP 

8400 

5 Lassen Volcanic National Park. 
Emerald Lake. 

Shasta   CCH, Sep 2018 6-Aug-
1969 

    Lassen 
Volcanic 
NP 

 

6 Reading Peak Shasta Reading Peak 
(4012144) 

CCH, Jan 2017 
(GH378880) 

26-Aug-
1952 

    Lassen 
Volcanic 
NP 

 

6 Lassen Volcanic National Park. 
Reading Peak. 

Shasta   CCH, Sep 2018 26-Aug-
1952 

      8393 

7 Lassen Peak Trail below timberline Shasta Lassen Peak 
(4012145) 

CCH, Jan 2017 
(CHSC48317) 

11-Aug-
1986 

    Lassen 
Volcanic 
NP 

8900 
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Rec. 
# 

Locality County Quad Reference 
(Source) 

Date Last 
Observed 

Population 
Info 

Threats Land 
Manager 

Elev. 
(ft.) 

7 Lassen Volcanic National Park. 
Summit Lassen Peak Highway. 

Shasta   CCH, Sep 2018 4-Sep-1945       8497 

7 Lassen Volcanic National Park, at 
head of trail to Lassen Peak 

Shasta   CCH, Sep 2018 2-Aug-
1976 

       

7 Upper portion of trail to summit of 
Lassen Peak. Lassen National Park. 

Shasta   CCH, Sep 2018 23-Jun-
1926 

       

7 ridge overlooking Lake Helen 
(along trail from Lassen Peak 
parking area, Lassen Volcanic 
National Park); Lassen Volcanic 
National Park, Lake Helen 

Shasta Lassen Peak 
(4012145) 

CCH, Jan 2017 
(UC1543774) 

27-Aug-
1948 

    Lassen 
Volcanic 
NP 

8500 

8 summit area Lassen Peak (Lassen 
Volcanic National Park); , summit 
area Lassen Peak 

Shasta Lassen Peak 
(4012145) 

CCH, Jan 2017 
(UC1036198) 

6-Aug-
1953 

    Lassen 
Volcanic 
NP 

9200 

8 Lassen Volcanic National Park. 
Summit area of Lassen Peak. 

Shasta   CCH, Sep 2018 6-Aug-
1953 

      9199 

8 Lassen Volcanic National Park. 
Summit area of Lassen Peak. 

Shasta   CCH, Sep 2018 6-Aug-
1953 

      9199 

8 Summit area of Lassen Peak. 
Lassen Volcanic National Park. 

Shasta   CCH, Sep 2018 6-Aug-
1953 

      9203 

8 Lassen Volcanic National Park; at 
Lassen Peak. 

Shasta   CCH, Sep 2018 8-Sep-1996       2697 

8 Lake Helen, Lassen Volcanic 
National Park. Near the lake 

Shasta Lassen Peak 
(4012145) 

CCH, Jan 2017 
(CHSC48316) 

30-Jul-
1986 

    Lassen 
Volcanic 
NP 

8160 

8 Lassen Peak Shasta Lassen Peak 
(4012145) 

CCH, Jan 2017 
(GH378886) 

     Lassen 
Volcanic 
NP 
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Rec. 
# 

Locality County Quad Reference 
(Source) 

Date Last 
Observed 

Population 
Info 

Threats Land 
Manager 

Elev. 
(ft.) 

8 Lassen Peak Shasta Lassen Peak 
(4012145) 

CCH, Jan 2017 
(GH378887) 

     Lassen 
Volcanic 
NP 

 

8 Summit area of Lassen Peak Shasta Lassen Peak 
(4012145) 

CCH, Jan 2017 
(GH378881) 

6-Aug-
1953 

    Lassen 
Volcanic 
NP 

 

8 Lassen's Peak Shasta Lassen Peak 
(4012145) 

CCH, Jan 2017 
(UC117872) 

     Lassen 
Volcanic 
NP 

8000 

9 Lassen National Forest; Thousand 
Lakes Wilderness, Magee Peak and 
vicinity. 

Shasta   CCH, Sep 2018 24-Aug-
1975 

    Lassen NF 7999 

9 Mt. Magee, Thousand Lake Basin. Shasta Thousand 
Lakes Valley 
(4012165) 

CCH, Jan 2017 
(RSA66098) 

15-Jul-
1935 

    Lassen NF 7753 

10 summit and ne face Clover 
Mountain (Upper Sacramento 
Valley); Miller Mt. Quad., , Clover 
Mt. 

Shasta Hatchet 
Mountain Pass 
(4012177) 

CCH, Jan 2017 
(JEPS88662) 

26-Jun-
1988 

    Lassen NF 6400 

10 Clover Mountain,  North facing 
slope, near summit; Lassen 
National Forest 

Shasta Miller Mtn. 
(4012167) 

Calflora, May 
2017 (gr12426) 

26-Jun-
1988 

1+ 
individuals 

  Lassen NF 6716 

11 Between Horse Camp and Panther 
Creek, Mount Shasta 

Siskiyou Mccloud 
(4112232) 

CCH, Jan 2017 
(GH378878) 

21-Jul-
1938 

    Shasta-
Trinity NF 

 

11 Mount Shasta. Between Horse 
Camp and Panther Creek 

Siskiyou   CCH, Sep 2018 21-Jul-
1938 

      8999 

11 Mount Shasta. Between Horse 
Camp and Panther Creek 

Siskiyou   CCH, Sep 2018 21-Jul-
1938 

       

11 Mt. Shasta Siskiyou Mccloud 
(4112232) 

CCH, Jan 2017 
(GH378883) 

21-Jul-
1938 

    Shasta-
Trinity NF 
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Rec. 
# 

Locality County Quad Reference 
(Source) 

Date Last 
Observed 

Population 
Info 

Threats Land 
Manager 

Elev. 
(ft.) 

12 n slope Red Butte (Mount Shasta); 
, n slope Red Butte 

Siskiyou Mccloud 
(4112232) 

CCH, Jan 2017 
(UC618905) 

8-Sep-1938     Shasta-
Trinity NF 

8100 

12 8 mi. E of town of Mt. Shasta, 
slope of Red Butte 

Siskiyou   CCH, Sep 2018 30-Jun-
1987 

      7001 

12 along N and NE side of Red Butte Siskiyou   CCH, Sep 2018 13-Jul-
1939 

       

13 at head of ski lift above Mt. Shasta 
Ski Bowl Lodge (southwestern 
slopes Mt. Shasta); , above Mt. 
Shasta Ski Bowl Lo 

Siskiyou Mt. Shasta 
(4112242) 

CCH, Jan 2017 
(JEPS25570) 

1-Jul-1959     Shasta-
Trinity NF 

9300 

13 Mt. Shasta, between Shasta Ski 
area and Green Butte. 

Siskiyou   CCH, Sep 2018 14-Aug-
1975 

      8497 

13 Mt. Shasta Siskiyou Mt. Shasta 
(4112242) 

CCH, Jan 2017 
(GH378884) 

18-Aug-
1938 

    Shasta-
Trinity NF 

 

13 Mt. Shasta Siskiyou Mt. Shasta 
(4112242) 

CCH, Jan 2017 
(GH378885) 

8-Sep-1938     Shasta-
Trinity NF 

 

13 Mt. Shasta Siskiyou Mt. Shasta 
(4112242) 

CCH, Jan 2017 
(GH378877) 

     Shasta-
Trinity NF 

 

13 between Panther Meadow and top 
of ski lift Mt Shasta 

Siskiyou Mccloud 
(4112232) 

CCH, Jan 2017 
(JEPS40857) 

2-Aug-
1962 

    Shasta-
Trinity NF 

9000 

14 High Cascade Range. Mt. Shasta, 
east-northeast slope 2.3 air km 
southwest of Brewer Creek 
Trailhead; about 0.3 km south of 
Brewer Creek 

Siskiyou Mt. Shasta 
(4112242) 

CCH, Jan 2017 
(CHSC102551) 

3-Aug-
2009 

    Shasta-
Trinity NF 

 

14 On ridge above head of Brewer 
Creek, east side of Mount Shasta. 

Siskiyou   CCH, Sep 2018 4-Jul-1940        
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Rec. 
# 

Locality County Quad Reference 
(Source) 

Date Last 
Observed 

Population 
Info 

Threats Land 
Manager 

Elev. 
(ft.) 

14 Mt. Shasta Siskiyou Mt. Shasta 
(4112242) 

CCH, Jan 2017 
(GH378882) 

28-Jul-
1938 

    Shasta-
Trinity NF 

 

14 n side Red Butte (neath the South 
Gate, Mount Shasta); Mount 
Shasta, n side Red Butte 

Siskiyou Mccloud 
(4112232) 

CCH, Jan 2017 
(UC1368675) 

     Shasta-
Trinity NF 

 

15 Dry Creek Peak, cirque on north 
face at headwaters Antelope Creek 

Siskiyou Rainbow 
Mountain 
(4112148) 

CCH, Jan 2017 
(JEPS109882) 

18-Aug-
2005 

    Shasta-
Trinity NF 

6400 

16 Klamath National Forest, n slope of 
Rainbow Mtn, T42N R1W nw 1/4 
of ne 1/4 Section 23 

Siskiyou   CCH, Sep 2018 23-Jun-
2001 

    Klamath 
NF 

6398 

17 bluff sw Medicine Lake; bluff sw 
of Medicine Lake 

Siskiyou Medicine Lake 
(4112155) 

CCH, Jan 2017 
(JEPS53315) 

     Modoc 
NF 
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Distribution on National Forest System (NFS) Lands: 
(Please see Reference column of Locations table above for references pertaining to Record Numbers indicated on NFS lands.) 

National 
Forest 
System 
(NFS) lands 

Record 
#s (from 
Locations 
table 
above) 

CNDDB 
EOs 

Non-
CNDDB 
Records  

Recent 
(seen in 
past 20 
yrs.) 

Historic 
(not seen 
in past 20 
yrs.) 

Most 
Recent 
Obs. 

EOs/ 
Recs.  
(5 mile 
buffer) 

Total 
Records 
on NFS 
lands 

Angeles: - - - - - - - 0 
Cleveland: - - - - - - - 0 
Eldorado: - - - - - - - 0 
Inyo: - - - - - - - 0 

Klamath: 16 - 1 1 - 23-Jun-
2001 7 1 

Lake Tahoe 
Basin MU: - - - - - - - 0 

Lassen: 9, 10   2   2 26-Jun-
1988 7 2 

Los Padres: - - - - - - - 0 
Mendocino: - - - - - - - 0 
Modoc: 17   1 - - Unknown - 1 

Plumas: 1 - 1 - 1 20-Jun-
1969 - 1 

San 
Bernardino: - - - - - - - 0 

Sequoia: - - - - - - - 0 

Shasta-
Trinity: 

11, 12, 
13, 14, 

15 
- 5 2 3 3-Aug-

2009 2 5 

Sierra: - - - - - - - 0 
Six Rivers: - - - - - - - 0 
Stanislaus: - - - - - - - 0 
Tahoe: - - - - - - - 0 

Totals: N/A 0 10 3 6 N/A 16 10 

Demographic and Population Trends: Total number of occurrences for this taxon were 
estimated using GIS tools and methods described by Green and Sims (2018). Information on 
occurrence size and ongoing population trends are lacking for this taxon. A majority (14/17; 
~82%) of occurrences are historic and substantiated by records greater than 20 years old (CCH 
2017). 

Life History: Cespitose and moderately scapose perennial herb that blooms from June through 
August (Al-Shehbaz 2012; CNPS 2018). Plants are largely autogamous (Ikeda et al. 2011). 
While pollination data are unavailable for C. bellidifolia, specifically, members of the genus are 
visited by a variety of Hymenoptera, Lepidoptera and Diptera. Among the Hymenoptera are 
bumble bees (Bombus spp.); carpenter bees (Xylocopa spp.); cuckoo bees (Nomada spp.); honey 
bees (Apis mellifera); leaf-cutting bees (Osmia spp.); mining bees (Andrena spp.); and sweat 
bees (Augochlora pura, Halictus confusus, and Lasioglossum fuscipenne). The Lepidoptera 
include brush-footed butterflies (Boloria spp. and Speyeria spp.) and whites (Euchloe spp. and 
Pieris spp.). The Diptera known to visit Cardamine include bee flies (Bombylius spp.) and 
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syrphid flies. All taxa below the rank of order are classed only as visitors—not as confirmed 
pollinators (CPC 2018). 

Diversity: Cardamine is among the most species-rich genera in Brassicaceae, with between 160 
and 200 species distributed across every continent, in arctic, alpine and boreal environments. The 
center of diversity for the genus is in Eurasia; China alone hosts forty-eight species, five more 
than occur in all of North and Central America. Only a handful of species are found in the 
southern hemisphere. Cardamine is organized into about a dozen taxonomic sections, of which 
the largest are Dentaria, Cardaminella, and Cardamine. Section Dentaria consists of 16 
perennial species distributed across North America and Europe, characterized by fleshy creeping 
rhizomes and large, showy flowers. Taxa in section Cardaminella show widely disjunct 
distributions, with representatives from the arctic, Japan, Europe and Oceania, all of them small, 
cold-adapted plants. Section Cardamine is the largest, with 74 species distributed globally, 
encompassing a wide range of morphological variation. As yet, no genus-wide molecular 
phylogenetic analyses have been performed; taxonomic delimitation remains a matter of 
controversy in this genus (Carlsen et al. 2009).  
A combination of fossil and molecular evidence suggests that Cardamine is a relatively young 
genus, having diverged from the Barbarea-Armoracia-Rorippa clade about 6 million years ago 
(Carlsen et al. 2009). Most species in Cardamine are polyploid, and the genus has provided a 
model for allopolyploid speciation in plants. Both interspecific hybridization and genome 
duplication are frequent in this group (Mandakova et al. 2013). 

Habitat: Alpine boulder and rock fields, subalpine coniferous forest, and upper montane 
coniferous forest habitat (CNPS 2018). Plants are also found on ledges, in rocky substrates, 
moist soil, alpine slopes, volcanic peaks, streambanks, and mossy habitats (Al-Shehbaz 2012).  

Habitat Status or Trend: Mid-latitude montane and alpine habitat plays an important 
ecological role considering that many cold-adapted species reach their southern limits in these 
areas (Stubbs et al. 2018). Cardamine bellidifolia is one such taxon with southernmost 
occurrences in northern California in high-elevation habitat on NFS lands (GBIF 2018). Range 
contractions are expected for many cold-adapted species as a result of climate change (Stubbs et 
al. 2018). Suitable habitat for high altitude and alpine species is expected to shrink in size due to 
climate change and the expected upward shift in tree distributions (Harsch et al. 2009; Dirnböck 
et al. 2011). Habitat preferred by short-statured, exposed, slow-growing, and cold-adapted plants 
is particularly vulnerable to competition from encroaching vegetation from lower elevations 
(Gottfried et al. 2012). 

Capacity for the Species to Disperse: Cardamine seeds are ejected over short distances by 
curling of the silique walls (Kimata 1983). Under moist conditions, the seed surface can become 
mucilaginous and adherent, promoting zoochore dispersal (Al-Shehbaz 1988). 

Threats: Climate change (Harsch et al. 2009; Dirnböck et al. 2011; Sanger et al. pers. comm. 
2017). Threats unique to C. bellidifolia var. pachyphylla occurrences on NFS lands in California 
remain undocumented. 

Literature Cited 
Al-Shehbaz, I. A. 1988. The genera of Arabideae (Cruciferae; Brassicaceae) in the southeastern 
United States. Journal of the Arnold Arboretum 69(2): 85-166.  
____. 2012. Cardamine. In: Jepson Flora Project (eds.), Jepson eFlora. Website 
http://ucjeps.berkeley.edu/eflora/ [accessed 20 September 2018].  



Cardamine bellidifolia L. var. pachyphylla Coville & Leiberg 

11 

Al-Shehbaz, I. A., K. Marhold, J. Lihová. 2010. Cardamine. In: Flora of North America Editorial 
Committee (eds.), Flora of North America North of Mexico, Volume 7: Magoliophyta: 
Salicaceae to Brassicaceae. New York and Oxford. Website http://www.efloras.org/ [accessed 20 
September 2018].  
[BLM] Bureau of Land Management. 2010. Special Status Plants in California, Including BLM 
Designated Sensitive Species. February 8, 2010. Available at: 
https://www.blm.gov/ca/dir/pdfs/2010/im/CAIM2010-008ATT2B.pdf [accessed 25 May 2017]. 
Calflora. 2017. Information on wild California plants for conservation, education, and 
appreciation. Website http://www.calflora.org/ [accessed 14 June 2017]. 
[CDFG] California Department of Fish and Game. 2013. 24K Quads, SDE Feature Class. Index 
for 1:24,000-scale (24K), 7.5-minute by 7.5-minute, paper U.S. Geological Survey maps in 
California. 
[CDFW] California Department of Fish and Wildlife. 2015. California State Wildlife Action 
Plan, 2015 Update: A Conservation Legacy for Californians; Volume II, Appendix C: Species of 
Greatest Conservation Need. Gonzales, A. G. and J. Hoshi (eds.). Prepared with assistance from 
Ascent Environmental, Inc., Sacramento, CA. Available at: 
https://www.wildlife.ca.gov/swap/final [accessed 11 May 2017]. 
[CNDDB] California Department of Fish and Wildlife, Natural Diversity Database. 2017. 
RareFind 5 [Internet application] and CNDDB Maps and Data. Available at: 
https://www.wildlife.ca.gov/Data/CNDDB/Maps-and-Data [Government Version, May 2017]. 
[CDFW] California Department of Fish and Wildlife, Natural Diversity Database. 2018a. Special 
Vascular Plants, Bryophytes, and Lichens List. Quarterly publication, January 2018. 127 pp. 
Available at https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=109383 [accessed 22 
January 2018]. 
____. 2018b. State and Federally Listed Endangered, Threatened, and Rare Plants of California. 
Last updated January 2018. 6 pp. Available at: 
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=109390&inline [accessed 22 January 
2018]. 
[CDF] California Department of Forestry and Fire Protection. 2009. 1:24,000 County Boundaries 
(cnty24k09_1_poly) [shapefile]. California Department of Forestry and Fire Protection, 
California Department of Fish and Game. Berkeley Library Geodata. Available at: 
https://geodata.lib.berkeley.edu/catalog/ark28722-s73w23 [10 December 2017]. 
[CNPS] California Native Plant Society, Rare Plant Program. 2018. Inventory of Rare and 
Endangered Plants of California (online edition, v8-03 0.39). Website 
http://www.rareplants.cnps.org [accessed 22 January 2018].  
[CPAD] California Protected Areas Database. 2016. Version 2016b1. GreenInfo Network. 
Available at: http://www.calands.org/. 
Carlsen, T., W. Bleeker, H. Hurka, R. Elven, and C. Brochmann. 2009. Biogeography and 
phylogeny of Cardamine (Brassicaceae). Annals of the Missouri Botanical Garden 96(2): 215-
236. 
[CPC] Center for Plant Conservation. 2018. CPC National Collection Rare Plant Database. 
Website https://saveplants.org/national-collection/pollinator-search/ [accessed 9 February 2018]. 



Cardamine bellidifolia L. var. pachyphylla Coville & Leiberg 

12 

[CCH] Consortium of California Herbaria. 2017. Data provided by the participants of the 
Consortium of California Herbaria. Regents of the University of California, Berkeley. Website 
http://ucjeps.berkeley.edu/consortium/ [accessed 16 May 2017].  
Dirnböck, T., F. Essl, and W. Rabitsch. 2011. Disproportional risk for habitat loss of 
high‐altitude endemic species under climate change. Global Change Biology 17(2): 990-996. 

Esri. 2012. World Reference Overlay [basemap overlay]. Scale Range: 1:591,657,528 down to 
1:72,224. Esri, DeLorme, USGS, NPS. Updated 2 September 2017. Available at: 
http://www.arcgis.com/home/item.html?id=9763d83ba63048da8a2e0a71ccea4416 [8 December 
2017]. 
____. 2017a. USA Topo Maps [basemap]. Scale Range: 1:591,657,528 down to 1:18,056. 
National Geographic Society, i-cubed, 2013. Updated 5 October 2017. Available at: 
http://www.arcgis.com/home/item.html?id=99cd5fbd98934028802b4f797c4b1732 [8 December 
2017]. 
____. 2017b. World Terrain Base [basemap]. Scale Range: 1:591,657,528 down to 1:72,224. 
Esri, USGS, NOAA. Updated 9 February 2017. Available at: 
http://www.arcgis.com/home/item.html?id=c61ad8ab017d49e1a82f580ee1298931 [8 December 
2017].  
[GBIF] Global Biodiversity Information Facility. 2018. GBIF Secretariat. GBIF Backbone 
Taxonomy. Checklist dataset https://doi.org/10.15468/39omei accessed via GBIF.org 
Gottfried, M., H. Pauli, A. Futschik, M. Akhalkatsi, P. Barančok, J. L. Alonso, and J. Krajči. 
2012. Continent-wide response of mountain vegetation to climate change. Nature Climate 
Change 2(2): 111. 
Harsch, M. A., P. E. Hulme, M. S. McGlone, and R. P. Duncan. 2009. Are treelines advancing? 
A global meta‐analysis of treeline response to climate warming. Ecology Letters 12(10): 1040-
1049. 
Ikeda, H., T. Carlsen, N. Fujii, C. Brochmann, and H. Setoguchi. 2012. Pleistocene climatic 
oscillations and the speciation history of an alpine endemic and a widespread arctic‐alpine plant. 
New Phytologist 194(2): 583-594.  
[IUCN] International Union for Conservation of Nature. 2017. The IUCN Red List of 
Threatened Species. Website http://www.iucnredlist.org/ [accessed 26 May 2017].  
Kimata, M. 1983. Comparative studies on the reproductive systems of Cardamine flexuosa, C. 
impatiens, C. scutata, and C. lyrata, Cruciferae. Bot. Mag. Tokyo 96: 299-312. 
Mandakova, T., A. Kovarik, J. Zozomova-Lihova, R. Shimizu-Inatsugi, K. K. Shimizu, K. 
Mummenhoff, K. Marhold, and M. A. Lysak. 2013. The more the merrier: recent hybridization 
and polyploidy in Cardamine. The Plant Cell 25: 3280-3295. 
NatureServe. 2018. NatureServe Explorer: An online encyclopedia of life [web application]. 
Version 7.1. NatureServe, Arlington, Virginia. Website http://explorer.natureserve.org [accessed 
22 January 2018].  
[NDF] Nevada Division of Forestry. 2012. NAC 527.010 List of fully protected species of native 
flora. April 2012. Available at: https://www.leg.state.nv.us/NAC/NAC-
527.html#NAC527Sec010 [accessed 12 May 2017]. 



Cardamine bellidifolia L. var. pachyphylla Coville & Leiberg 

13 

[NNHP] Nevada Natural Heritage Program. 2017. Species Lists. Department of Conservation 
and Natural Resources. Available at: http://heritage.nv.gov/species/lists.php [accessed 25 May 
2017]. 
[ODA] Oregon Department of Agriculture. 2014. Oregon listed and candidate plants - complete 
list. Native Plant Conservation Program. August 13, 2014. Available at: 
https://data.oregon.gov/Natural-Resources/Oregon-listed-and-candidate-plants-complete-
list/8s3k-ygh2 [accessed 25 May 2017]. 
[ODFW] Oregon Department of Fish and Wildlife. 2016. Oregon Conservation Strategy, Chapter 
6: Strategy Species. Oregon Department of Fish and Wildlife, Salem, Oregon. PDF content last 
updated December 30, 2016. Available at: http://oregonconservationstrategy.org/ [accessed 25 
May 2017]. 
[ORBIC] Oregon Biodiversity Information Center. 2016. Rare, Threatened and Endangered 
Species of Oregon. Institute for Natural Resources, Portland State University, Portland, OR. 130 
pp. Available at: http://inr.oregonstate.edu/sites/inr.oregonstate.edu/files/2016-rte-book.pdf 
[accessed 25 May 2017]. 
Slakey, D., A. Sims, and R. Bittman. 2012. Rare Plant Status Review: Cardamine bellidifolia 
var. pachyphylla; Proposed name change to Cardamine bellidifolia; Proposed rank change from 
CNDDB G5T4 to G5. Rare Plant Program report, 28 February 2012. California Native Plant 
Society, Sacramento, CA. 2 pp. 

Stubbs, R. L., D. E. Soltis, and N. Cellinese. 2018. The future of cold‐adapted plants in changing 
climates: Micranthes (Saxifragaceae) as a case study. Ecology and evolution 8(14): 7164-7177. 
Tropicos. 2018. Missouri Botanical Garden. Website http://www.tropicos.org [accessed 22 
January 2018]. 
[USDA] U.S. Department of Agriculture Forest Service, Pacific Southwest Region. 2013. 
Regional Forester Sensitive Species List. Available at: http://www.fs.usda.gov/main/r5/plants-
animals/plants [accessed 9 May 2017]. 
[USDA] U.S. Department of Agriculture Forest Service and U.S. Department of Interior Bureau 
of Land Management. 2001. List of Survey and Manage Species in Record of Decision and 
Standards and Guidelines for Amendments to the Survey and Manage, Protection Buffer, and 
other Mitigation Measures; as amended by Annual Species Reviews 2001-2003. Available at: 
https://www.blm.gov/or/plans/surveyandmanage/files/sm-fs-enc3-table1-1-dec2003wrtv.pdf 
[accessed 12 September 2017].  
[USDA] U.S. Department of Agriculture, Natural Resources Conservation Service. 2018. 
PLANTS Database. Website http://plants.usda.gov/ [accessed 22 January 2018]. 

Persons Contacted: 
Magney, D. 2012. President, Botanist/Biologist/Arborist/Geographer, David Magney 
Environmental Consulting, Ojai, CA. Comments submitted to CNPS Rare Plant Status Review 
Forum during review of proposed name change of Cardamine bellidifolia var. pachyphylla to C. 
bellidifolia. Personal communication 23 March 2012. 
Preston, R. 2012. Botanist, ICF International, Sacramento, CA. Comments submitted to CNPS 
Rare Plant Status Review Forum during review of proposed name change of Cardamine 
bellidifolia var. pachyphylla to C. bellidifolia. Personal communication 30 March 2012. 



Cardamine bellidifolia L. var. pachyphylla Coville & Leiberg 

14 

Sanger, A., K. Bovee, D. Lepley, W. Boes, and H. Guenther. 2017. Lassen and Modoc National 
Forest botanists. Information submitted at Modoc/Lassen FS-SCC and Important Plant Areas 
(IPA) Workshop, Susanville, CA. Contacted 25-26 July 2017. 
Sanger, A. 2018. Botanist, Lassen National Forest, Susanville, CA. Email correspondence about 
threats to rare plants on Lassen FN. Personal communication 2018. 
Taylor, D. Wm. 2012. Environmental contractor, Aptos, CA. Comments submitted to CNPS 
Rare Plant Status Review Forum during review of proposed name change of Cardamine 
bellidifolia var. pachyphylla to C. bellidifolia. Personal communication 1 March 2012. 
____. 2017. Environmental contractor, Aptos, CA. Information submitted at Modoc/Lassen FS-
SCC and IPA Workshop, Susanville, CA. Contacted 25-26 July 2017. 

Author(s) and Date: 
Steven Serkanic, Assistant Rare Plant Botanist, California Native Plant Society, (916) 447-2677 
x218, sserkanic@cnps.org;  
Seth Kauppinen, Assistant Rare Plant Botanist, California Native Plant Society, (916) 447-2677 
x212, skauppinen@cnps.org;  
Aaron E. Sims, Rare Plant Botanist, California Native Plant Society, (916) 324-3816, 
asims@cnps.org. September 26, 2018. 

Reviewer(s) and Date: 
David Magney, Rare Plant Program Manager, California Native Plant Society, (916) 447-2677 
ext. 205, dmagney@cnps.org. September 26, 2018. 
Julie Ann Kierstead, USDA Forest Service Region 5 Ecosystem Planning, 5 January 2022. 
Formatting: Form is set up as 508 compliant.  Please use the “styles” if further formatting is 
necessary. 
Purpose: This is to maintain the best available science on a species that could be used by the 
Forest Service in a variety of functions. Specifically, there would be additional steps and 
evaluations to determine whether or not this species would be considered a Species of 
Conservation Concern under the 2012 Planning Rule or a Sensitive Species under the 1982 
Planning Rule.    
Additional Considerations at the Forest Level: Habitat amount and juxtaposition of both the 
species and habitat locations.
 


	Plant Species Evaluation Form

