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Plant Species Evaluation Form 

Boechera serpenticola Windham & Al-Shehbaz 

SERPENTINE ROCKCRESS 

Family: Brassicaceae PLANTS Symbol: BOSE6 Calif. Endemic: Yes 

(CNPS 2018) (USDA 2018) (CNPS 2018) 

Synonyms/Other Names: Boechera serpentinicola was described by Windham and Al-

Shehbaz in 2006. Specimens were formerly part of B. subpinnatifida (Windham and Al-Shebaz 

2006). No synonyms or other names have since been used for this taxon (Tropicos 2018). 

Identification Issues: Boechera serpenticola can often be distinguished from B. 

subpinnatifida (and other Boechera species) by its strongly cespitose habit, entire (vs. 

subpinnatifid) leaves, divaricate and sparsely pubescent (vs. pendent and densely pubescent) 

fruits, shorter (6-8 vs. 9-14 mm) petals, and longer (1.5-2.0 vs. 0.5-1.0 mm) styles (Windham 

and Al-Shehbaz 2006).  However, botanists familiar with this species in the field believe that 

some plants identified as Boechera subpinnatifida may actually be B. serpenticola.  The 

identification keys and morphological descriptions emphasize leaf margins (dentate and 

subpinnatifid), but no distinction is made between basal leaves and cauline leaves (Kierstead 

2020 editorial comments).  In the field, there are populations with only entire leaves, others with 

dentate-to-subpinnatifid basal and cauline leaves, and still others with entire basal leaves and 

dentate-to-pinnatifid cauline leaves.  Some B. serpenticola populations that have been verified 

using molecular markers by Windham have entire basal leaves and subpinnatifid cauline leaves 

(Kierstead 2020 editorial comments, CCH2 2022).  In addition, Boechera serpenticola falls out 

in two places in The Jepson Manual key due to variation in fruit vestiture, from nearly glabrous 

to hairy (Windham and Al-Shehbaz 2012). To make things more confusing, sexual diploids in 

this genus frequently hybridize with sympatric species to produce apomictic offspring that may 

differ somewhat morphologically. To identify if a collection is B. serpenticola or a hybrid 

product, study of the size, shape, and number of colpae on the pollen is useful (sexual diploid 

pollen grains are ellipsoid, 13-16 μm wide and have symmetrical colpae; apomictic pollen grains 

are spheroid, 22-30 μm wide and have asymmetrical colpae) (Windham and Al-Shehbaz 2006). 

Therefore, flowering material with pollen can be important for determining identity of a 

Boechera specimen, as are leaf shape and fruit orientation and pubescence. 

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: 110+ species: temperate North America, Russian Far East. Etymology: 

Boechera named for T.W. Boecher, Danish cytogeneticist, 1909—1983; serpenticola highlights 

the serpentine substrate on which it is found.  

Genus Description – Habit: Perennial herb (biennial); caudex simple or branched, persistent leaf 

bases generally absent; rosetted or not; rosette at ground surface or elevated on woody base; 

hairs simple or 2--14-rayed, stalked or sessile. Stem: simple or branched, leafy. Leaf: basal 

petioled, simple, generally entire or dentate, generally hairy; cauline sessile, base generally 

lobed, entire or dentate. Inflorescence: generally elongated. Flower: sepals bases generally not 

sac-like; petals generally white, lavender, or purple, claw present or 0; pollen ellipsoid in sexual 

pls, spheric in plants with asexual seeds. Fruit: silique, dehiscent, generally linear, edges 
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generally parallel, unsegmented, flat parallel to septum; stigma entire or 2-lobed. Seed: in 1 or 2 

rows, winged or not.  

Species Description – Habit: Caudex woody. Stem: generally 1 per caudex branch, from center 

of basal rosette at +- ground surface; 0.5--1.8 dm, proximally with short-stalked, 5--8-rayed hairs 

0.1--0.2. Leaf: basal 1--2 mm wide, entire; hairs short-stalked, 5--8-rayed, 0.1--0.2 mm; cauline 

4--14, distal hairy, basal lobes 0.1--0.5 mm. Inflorescence: 10--20-flowered, not 1-sided in fruit; 

fruit pedicel horizontal, +- straight, 3--7 mm, hairs appressed, branched. Flower: sepals hairy; 

petals 6--8 mm, 1.5--2.5 mm wide, purple; pollen ellipsoid. Fruit: horizontal (pendent), not 

appressed, 3--4.5 cm, 2.5--3 mm wide, sparsely hairy to +- glabrous; style 1.5--2 mm; ovules 20-

-24. Seed: in 1 row, 2--2.5 mm; wing to 0.2 mm wide. eFlora Treatment Author: Windham and 

Al-Shehbaz. 

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 

G1 CA: S1 

NV: Not listed 

OR: Not listed 

1B.2 Not listed Not listed Sensitive 

 

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). 

Boechera serpenticola was added to the CNPS Inventory in May 2011 at its current California 

Rare Plant Rank of 1B.2 (CNPS 2018), with the caveat that the ranking would likely need 

reevaluation as additional information is gathered (Sims and Bittman 2011). At the time of 

addition to the CNPS Inventory, B. serpenticola was known from only two occurrences, and is 

now known from approximately 20 occurrences (Sims and Bittman 2011). Additional specimens 

of this species are expected to be found in herbaria (e.g. CAS) among B. subpinnatifida 

specimens (Kierstead Nelson, J. pers. comm. 2018).  

Distribution: Boechera serpenticola was described from two specimens in the southern 

Klamath Ranges (KR) bioregion (Windham and Al-Shehbaz 2006). As new locations of B. 

serpenticola come to light from field discoveries and from herbarium specimens, the known 

range of this species is broadening, although it remains an endemic of California. Known 

occurrences are within the Klamath Ranges, High North Coast Ranges (NCoRH), and Outer 

North Coast Ranges (NCoRO) bioregions in Humboldt, Lake, Mendocino, Shasta, Siskiyou, 

Tehama, and Trinity Counties (NRIS 2021, Calflora 2022, CCH2 2022, CNDDB 2022). All 

occurrences to date have been found on peridotite and serpentine substrates (CCH2 2022), so it is 

likely the distribution of this species will remain patchy with its potential range limited by its 

substrate preferences. 
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Sources: Distribution: Calflora 2022, CCH2 2022, CNDDB 2022, NRIS 2021. Baselayers: 2013 

National Geographic Society, i-cubed, Esri, Garmin, NOAA, NPS, USGS.
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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 SADDLE JUST 

EAST OF THE 

SUMMIT OF 

BULLY CHOOP 

MOUNTAIN, NEAR 

THE 

SHASTA/TRINITY 

COUNTY LINE. 

MAPPED IN THE 

SE 1/4 OF THE NE 

1/4 OF SECTION 9 

BASED ON 

COORDINATES ON 

A 2012 TAYLOR 

COLLECTION 

LABEL. 

Shasta Bully 

Choop 

Mtn. 

(4012257) 

CNDDB, 

Feb. 2022 

(EO 1) 

21-Jun-2012 UNKNOWN NUMBER OF 

PLANTS SEEN IN 1993 AND 

2012. NORTH-FACING SLOPE 

WITH SPARSE COVER. 

STONY BARREN 

PERIDOTITE SCREE WITH 

SPARSE HERBACEOUS 

COVER OF ERIOGONUM 

AND A FEW STUNTED 

PINUS MONTICOLA 

NEARBY. 

  BLM 6857 

1 North Coast Ranges, 

Bully Choop 

Mountain, near the 

summit Bully Choop 

Mountain; North 

Coast Ranges, Bully 

Choop Mountain 

Shasta Bully 

Choop 

Mtn. 

(4012257) 

CCH2, 

February 

2022 

(JEPS90963

) 

16-Jun-1993 near summit of mountain in 

serpentine talus; n-facing slope 

w/ sparse cover 

  BLM 6800 
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Rec. 

# 

Locality County Quad Reference 

(Source) 

Date Last 

Observed 

Population Info Threats Land 

Manager 

Elev. 

(ft.) 

1 Trinity Mountains. 

Bully Choop 

Mountain; saddle just 

east of the summit 

block (within Shasta 

County by virtue of 

feet). 

Shasta Bully 

Choop 

Mtn. 

(4012257) 

CCH2, 

February 

2022 

(UC208793

5) 

17-Jun-2012 Stony barren peridotite scree 

with sparse herbaceous cover of 

Eriogonum, with a few stunted 

Pinus monticola nearby. 

  BLM 6857 

2 ALONG HOBO 

GULCH ROAD AT 

BLUE RIDGE, 

NORTH FORK 

TRINITY RIVER, 

NW OF 

WEAVERVILLE. 

MAPPED ALONG 

HOBO GULCH 

ROAD NEAR BLUE 

RIDGE THROUGH 

SECTION 7 BASED 

ON TRS PROVIDED 

BY CARTER. 

Trinity Thurston 

Peaks 

(4012382) 

CNDDB, 

Feb. 2022 

(EO 2) 

8-Jun-1972 TYPE LOCALITY. 

UNKNOWN NUMBER OF 

PLANTS SEEN IN 1972. 

CARTER COLLECTION 

MENTIONS "HOBO GULCH 

CAMP AND VICINITY." 

UNSURE IF PRESENT AT 

CAMPGROUND. ALONG 

ROAD ON SERPENTINE 

RIDGE. ASSOCIATED WITH 

VIOLA SHELTONII AND 

CEANOTHUS CUNEATUS. 

  Shasta-

Trinity NF 

3700 

2 North Fork Trinity 

River, Hobo Gulch 

Camp and vicinity. 

(18 mi. NW of 

Weaverville). Along 

the Hobo Gulch Road 

at Blue Ridge. 

Trinity Thurston 

Peaks 

(4012382) 

CCH2, 

February 

2022 

(CAS27887) 

8-Jun-1972 Along the road on open 

serpentine ridge. With Viola 

sheltonii, Ceanothus cuneatus. 

  Shasta-

Trinity NF 

3700 
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Rec. 

# 

Locality County Quad Reference 

(Source) 

Date Last 

Observed 

Population Info Threats Land 

Manager 

Elev. 

(ft.) 

3 RATTLESNAKE 

RIDGE, ALONG 

USFS ROAD 29N58 

AT JUNCTION 

WITH USFS RD 

30N29 (BRAMLET 

ROAD), SHASTA-

TRINITY 

NATIONAL 

FOREST. MAPPED 

BY CNDDB AT THE 

JUNCTION OF 

USFS ROAD 29N58 

AND USFS ROAD 

30N29 NEAR THE 

CENTER OF THE 

SOUTH QUARTER 

OF SECTION 16. 

Trinity Smoky 

Creek 

(4012332) 

CNDDB, 

Feb. 2022 

(EO 3) 

7-May-1980 SITE BASED ON A 1980 

NELSON & NELSON 

COLLECTION. FORMER 

BOECHERA KOEHLERI 

OCCURRENCE #19; 

COLLECTION KEYS TO B. 

SERPENTICOLA IN THE 

SECOND EDITION OF THE 

JEPSON MANUAL. SCRUB 

AND JEFFREY PINE 

WOODLAND SERPENTINE. 

  Shasta-

Trinity NF 

4400 
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Rec. 

# 

Locality County Quad Reference 

(Source) 

Date Last 

Observed 

Population Info Threats Land 

Manager 

Elev. 

(ft.) 

4 BLUE POINT, 

APPROXIMATELY 

1 AIR MILE SSW 

OF JUNCTION OF 

HIGHWAY 3 AND 

HIGHWAY 36, 

SHASTA-TRINITY 

NATIONAL 

FOREST. 

LOCALITY ON 

PHOTO STATES: 

"BLUE POINT, S OF 

HWY 36W NEAR 

JUNCTION WITH 

HWY 3." MAPPED 

BY CNDDB 

AROUND BLUE 

POINT AND AN 

EXISTING SEDUM 

LAXUM SSP. 

FLAVIDUM 

OCCURRENCE 

WHICH IS 

MENTIONED AS 

AN ASSOCIATE AT 

THIS SITE. 

Trinity Dubakella 

Mtn. 

(4012342) 

CNDDB, 

Feb. 2022 

(EO 4) 

7-Jun-2012 OCCURRENCE KNOWN 

FROM 2012 COLLECTION 

AND SET OF 2012 PHOTOS 

BY NELSON. HEAVILY 

SERPENTINIZED GRAVEL 

ALONG ROADSIDE AT 

MARGIN OF PINUS 

JEFFREYI WOODLAND AND 

SERPENTINE ROCK 

OUTCROP WITH SEDUM 

LAXUM SSP. FLAVIDUM. 

  Shasta-

Trinity NF 

4000 

4 Blue Point 1/2 mile E 

of junction Hwy. 36 

W & Bramlet Road 

(County Rd. 29); 

UTM NAD83 MDM 

4472924N 484741E. 

USGS Quadrangle: 

Dubakella Mountain. 

Trinity Dubakella 

Mtn. 

(4012342) 

CCH2, 

February 

2022 

(CHSC1106

61, 

JEPS120237

) 

7-Jun-2012 Gravelly roadside & grassy 

slope under Jeffrey pine/incense-

cedar woodland on margin of 

shiny blue serpentine outcrop, 

with Pinus jeffreyi, Calocedrus 

decurrens, Antennaria dimorpha, 

Festuca roemeri, Elymus 

elymoides, Streptanthus 

drepanoides. Flowers purple; 

fairly common locally. 

  Shasta-

Trinity NF 

4295 
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Rec. 

# 

Locality County Quad Reference 

(Source) 

Date Last 

Observed 

Population Info Threats Land 

Manager 

Elev. 

(ft.) 

5 North Coast Ranges. 

Hull Mt., within 300 

m of summit along 

hogback ridge 

running NE of 

summit. Ca. 6 airline 

miles N of Lake 

Pillsbury. T19N 

R10W S02 & 11 

Lake Hull 

Mountain 

(3912258) 

CCH2, 

February 

2022 

(CHSC0343

49) 

10-Jul-1980 Along hogback ridge. Sub-alpine 

vegetation with Phacelia 

mutabilis, Arabis breweri, 

Galium grayanum. Note: siliques 

not erect and posses dendritic 

trichomes. 

  Mendocino 

NF 

 

6 Mt. Eddy. Siskiyou Mount 

Eddy 

(4112234) 

CCH2, 

February 

2022 

(CHSC0004

64) 

16-Jul-1939     Shasta-

Trinity NF 

 

7 High North Coast 

Ranges. W of Red 

Bluff and S of Platina 

on the summit of 

Tedoc Mtn. (end of 

Forest Road 28N60). 

T28N R09W S29 

NE1/4 

Tehama North 

Yolla Bolly 

(4012228) 

CCH2, 

February 

2022 

(CHSC0649

59) 

12-Jul-1995 Yellow Pine Forest, rocky 

serpentine soils. Tufted 

herbaceous perennial in open 

forest. 

  Shasta-

Trinity NF 

5300 

8 High North Coast 

Ranges. Deer Lick 

Knob Rd. (Forest 

Route 1) 7.1 mi 

(odometer) N of 

Hwy. 36 (via 

Harrison Gulch Rd.), 

NW of Platina. On a 

roadcut. T30N R10W 

S25 NW1/4 

Trinity Chanchelul

la Peak 

(4012248) 

CCH2, 

February 

2022 

(CHSC0663

24) 

1-Jul-1996 Yellow Pine Forest. Common in 

shaley soil on a roadcut through 

a +/- open metavolcanic outcrop 

in mixed coniferous forest. 

  Shasta-

Trinity NF 

4480 
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Rec. 

# 

Locality County Quad Reference 

(Source) 

Date Last 

Observed 

Population Info Threats Land 

Manager 

Elev. 

(ft.) 

9 Anthony Peak, 

ridgeline ca. 0.5 mi 

NW of summit. T23N 

R10W S16 SE1/4 of 

NE1/4 

Mendoci

no 

Mendocino 

Pass 

(3912278) 

CCH2, 

February 

2022 

(CHSC0676

44) 

22-Jun-1985 Ridgeline.   Unknown 6600 

10 Shasta-Trinity 

National Forests, 

Weaverville Ranger 

District, Road to 

Bonanza King 

Lookout, 2 miles 

north of Trinity Lake. 

T37N R07W S04 

SW1/4 

Trinity Carrville 

(4112216) 

CCH2, 

February 

2022 

(CHSC1145

78) 

24-Jun-1997 Ultramafic outcrop below road. 

Growing on north side of 

serpentinized ridgetop with 

Eriogonum congdonii. 

  Shasta-

Trinity NF 

3500 

11 Wild-Mad Road 

(County Road 30) 

southern Klamath 

Range, ca. 1 mile 

south of Hwy. 36W. 

UTM NAD 83 Zone 

10, 4470070m N, 

493725m E. 

Trinity Wildwood 

(4012341) 

CCH2, 

February 

2022 

(CHSC1186

53) 

6-May-2015 In full sun on reddish peridotite 

rock outcrop in Pinus jeffreyi- 

Calocedrus decurrens woodland. 

With Collinsia greenei, 

Epilobium brachycarpum, 

Aspidotis densa, Eriogonum 

strictum var. greenei.Note from 

Michael Windham, Sept. 30, 

2015, after microsite analysis of 

one sheet from this collection: 

2015- 035 definitely is not a 

hybrid. The 12 loci for which we 

have data are all homozygous for 

alleles previously found in B. 

serpenticola, with no apparent 

genetic contribution from B. 

subpinnatifida. Common. 

Flowers purple. 

  Shasta-

Trinity NF 

3383 
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Rec. 

# 

Locality County Quad Reference 

(Source) 

Date Last 

Observed 

Population Info Threats Land 

Manager 

Elev. 

(ft.) 

11 Wild-Mad Road 

(County Road 30) 

southern Klamath 

Range, ca. 1 mile 

south of Hwy. 36W. 

Trinity Wildwood 

(4012341) 

CCH2, 

February 

2022 

(RSA01646

64) 

6-May-2015 In full sun on reddish peridotite 

rock outcrop in Pinus jeffreyi- 

Calocedrus decurrens woodland. 

With Collinsia greenei, 

Epilobium brachycarpum, 

Aspidotis densa, Eriogonum 

strictum var. greenei. Note from 

Michael Windham, Sept. 30, 

2015, after microsite analysis of 

one sheet from this collection: 

2015- 035 definitely is not a 

hybrid. The 12 loci for which we 

have data are all homozygous for 

alleles previously found in B. 

serpenticola, with no apparent 

genetic contribution from B. 

subpinnatifida. Common. 

Flowers purple. 

  Shasta-

Trinity NF 

3383 

11 Wild Mad north Trinity Wildwood 

(4012341) 

NRIS, 2021 

(0514_BOS

E6_51_002) 

6-May-2015 200 individuals. Peridotite rock 

outcrop in Jeffrey pine-incense-

cedar woodland. Verified as 

Boechera serpenticola by 

Michael Windham following 

DNA analysis.  Common on 

outcrop; flowers purple, some 

leaves dentate and some entire.  

On first outcrop south of Hwy. 

36, east of the Wild Mad Road  

  Shasta-

Trinity NF 

3383 
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Rec. 

# 

Locality County Quad Reference 

(Source) 

Date Last 

Observed 

Population Info Threats Land 

Manager 

Elev. 

(ft.) 

12 7.6 mi SW of 

Paskenta, along 

Round Valley Rd, 0.1 

mi E of Bennett 

Creek. 

Tehama Hall Ridge 

(3912276) 

CCH2, 

February 

2022 

(DAV30098

5) 

18-Jun-2012 On steep, gravelly serpentine 

slope. With Silene campanulata, 

Eriophyllum lanatum, Aspidotis 

densa, Eriogonum nudum, 

Cryptantha intermedia, Elymus 

multisetus, Streptanthus 

drepanoides, Vulpia 

microstachys. 

  Mendocino 

NF 

2585 

13 Beegum Creek 

watershed at head of 

Little Red Mountain 

Creek, south of Hwy. 

36 ca. 35 miles west 

of Red Bluff, North 

of McGee Camp, 1/4 

mile N of Rd. 28N10 

Shasta Beegum 

West 

CCH2, 

February 

2022 

(JEPS12025

5); Kierstead 

2022 pers. 

comm 

9-Jun-2011 Growing on red ultramafic soil 

in open woodland. With Pinus 

jeffreyi; Calocedrus decurrens; 

Minuartia rosei; Eriogonum 

libertini; Quercus durata. 

Flowers purple 

  Shasta-

Trinity NF 

4035 

14 South Dubakella, 

Rattlesnake Creek 

Terrane serpentine 

Trinity Pony Buck 

Peak 

(4012331) 

Calflora, 

Feb 2022 

(gp15800) 

2-Jun-2011 51 - 100 individuals   Shasta-

Trinity NF 

4436 

15 Southern Klamath 

Ranges, east of 

Dubakella Mountain, 

south of Highway 

36W, east of Hayfork 

Creek, along Forest 

Service Road 29N28 

and Hayfork Creek. 

Trinity Pony Buck 

Peak 

(4012331) 

CCH2, 

February 

2022 

(JEPS12941

8) 

12-Jun-2018 Growing on reddish peridotite 

soil with some shiny blue 

surface serpentine rock in Pinus 

jeffrreyi/Calocedrus decurrens 

woodland. Associated Taxa: 

Arctostaphylos canescens; 

Quercus durata.; Garrya 

Douglas; Eriogonum libertini; 

Asclepias solanoana; Diplacus 

layneae. Local population on 

east side of knob. 

  Shasta-

Trinity NF 

4065 
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Rec. 

# 

Locality County Quad Reference 

(Source) 

Date Last 

Observed 

Population Info Threats Land 

Manager 

Elev. 

(ft.) 

16  Upper Hayfork 

Creek watershed, 

west of Wild-Mad 

Road, south of Hwy. 

36, ca. 45 miles west-

northwest of Red 

Bluff, junction of 

Forest Roads 29N33 

and 29N34 

Trinity Pony Buck 

Peak 

(4012331) 

CCH2, 

February 

2022 

(JEPS12025

3); Kierstead 

2022 pers. 

com. 

17-Jun-2013 Growing in openings, on 

ultramafic soil with shiny blue 

serpentine gravel pavement, also 

growing in gravel roadbed; 

associated with Ceanothus 

cuneatus x Ceanothus roderickii, 

Harmonia stebbinsii. 

  Shasta-

Trinity NF 

4593 

17 Horse Mountain, 

along Titlow Hill 

Road 0.4 miles north 

from the junction 

with the road to the 

mountain summit; 

Grouse Mountain. 

T06N R04E S32 

NE1/4 of NE1/4 

USGS Quadrangle: 

Grouse Mountain 

Humbold

t 

Grouse 

Mtn. 

(4012376) 

CCH2, 

February 

2022 

(CHSC1107

04) 

24-Jun-2004 Serpentine Pinus jeffreyi 

woodland 

  Six Rivers 

NF 

4301 

18 OHV Salt area Trinity Dubakella 

Mtn. 

(4012342) 

NRIS 2021 

(0514_BOS

E6_52_001) 

10-Jun-2014 4 individuals. Growing in 

serpentine barren; w/Eriogonum 

strictum var. greenei and 

Ceanothus cuneatus; Jeffrey pine 

forest. Barren ultramaphic; 

w/Eriogonum strictum var. 

greenei and Ceanothus cuneatus; 

Jeffrey pine forest.  

  Shasta-

Trinity NF 

4987 

19 Rocky knob below FS 

Road 29N28 

Trinity Pony Buck 

Peak 

(4012331) 

Calflora, 

Feb. 2022 

(po94774) 

15-Jun-2018 51 - 100 individuals   Shasta-

Trinity NF 

4150 

20 Headwaters of 

Beegum Creek 

watershed 

Trinity Pony Buck 

Peak 

(4012331) 

Calflora, 

Feb. 2022 

(po94775) 

12-Jun-2018 101 - 1000 individuals   Shasta-

Trinity NF 

4462 
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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: - - - - - - - 0 

Lake Tahoe 

Basin MU: 
- - - - - - - 0 

Lassen: - - - - - - - 0 

Los Padres: - - - - - - - 0 

Mendocino: 5, 12 0 2 1 1 
18-Jun-

2012 
- 2 

Modoc: - - - - - - - 0 

Plumas: - - - - - - - 0 

San 

Bernardino: 
- - - - - - - 0 

Sequoia: - - - - - - - 0 

Shasta-

Trinity: 

2, 3, 4, 6, 

7, 8, 10, 

11, 13, 

14, 15, 

16, 18, 

19, 20 

3 12 9 6 
15-Jun-

2018 
- 15 

Sierra: - - - - - - - 0 

Six Rivers: 17 0 1 1 0 
24-Jun-

2004 
- 1 

Stanislaus: - - - - - - - 0 

Tahoe: - - - - - - - 0 

Totals: N/A 3 15 11 7 N/A 0 18 

Demographic and Population Trends: Boechera serpenticola is known from approximately 

20 occurrences, four of which are included in the CNDDB (2022) as Element Occurrences 

(EOs). The 16 not in CNDDB are mapped more than 0.25 mi from existing occurrences and one 

another and should perhaps be evaluated for inclusion in the CNDDB. Eighteen occurrences are 

on National Forest lands, with 15 on the Shasta-Trinity NF, two on the Mendocino NF, and one 

on the Six Rivers NF. The remaining two occurrences are on BLM land and land of unknown 

ownership. Twelve of the occurrences are recent, having been documented within the last 20 
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years, and eight have not been documented since 1997 or earlier. All four EOs have an 

Occurrence Rank of Unknown.  

Population sizes have not been estimated for the CNDDB Element Occurrences. However, 

several of the other records have estimates: record #11 (200 individuals); #14 (51-100 

individuals); #18 (4 individuals); #19 (51-100 individuals); and #20 (101-1000 individuals) 

(Calflora 2022, NRIS 2021). It is not possible to estimate statewide numbers from these figures.  

It should be noted that this plant is a long-lived perennial (Windham and Al-Shehbaz 2006), so 

its population numbers are not expected to fluctuate greatly. This species is most detectable 

during March to August, when it is in flower, and especially in fruit, as the orientation of the 

mature fruits is diagnostic. It is easy to overlook when not in flower, because its blue-gray 

foliage blends in with the serpentine substrate on which it grows (Kierstead 2020 editorial 

comments). 

Life History: Very little is recorded about the life history of this recently described species. Its 

flowering time is reported as March through June (CNPS 2018). Its flowers are purple, with 

purplish sepals (Windham and Al-Shehbaz 2006; CCH 2018). An image of a plant in the Blue 

Point, Trinity County (EO 4) shows fully dehisced siliques on August 7 (CalPhotos 2018). It is 

described as a long-lived perennial from a branched caudex, with a strongly cespitose habit 

(Windham and Al-Shehbaz 2006). 

Diversity: The genus Boechera is an ecologically and morphologically diverse group that has 

mainly radiated in alpine, montane, and desert regions of western North America within the last 

two million years (Schranz et al. 2005; Koch et al. 2001; Mitchell-Olds et al. 2005; Bailey et al. 

2006). The taxa within Boechera are thus incompletely isolated genetically, and crossing studies 

and DNA sequence analysis within Boechera indicate high potential for hybridization among 

species within the genus, with hybrids often being triploid (sometimes diploid) and reproducing 

asexually by apomyxis (Al-Shehbaz and Windham 2010). Of the 110 recognized species in the 

genus, 72 are sexually reproducing diploid species and 38 are apomictic triploid species (Kiefer 

et al. 2009; Al-Shehbaz and Windham 2010). According to an analysis of cpDNA haplotypes, 

the Klamath-Siskiyou region is a center of genetic diversity for Boechera, both for lineages that 

appear to have survived there in glacial refugia but also to lineages that expanded there from the 

Sierra Nevada more recently, raising the potential for hybridization to have occurred in this 

region (Kiefer et al 2009).  

Boechera serpenticola specimens from Hobo Camp and Bully Choop area have sexual diploid 

pollen but no chromosome count has been made on this species (Windham and Al-Shehbaz 

2006). Microsatellite studies by Michael Windham have detected apomictic diploid hybrids 

between B. serpenticola and B. subpinnatifida (Kierstead Nelson, J. pers. comm. 2018). In 2015, 

a collection from a population that appeared intermediate between B. serpenticola and B. 

subpinnatifida (Nelson 2015-015, CHSC118653) was sent for genetic analysis to Windham, who 

found that it was clearly a diploid B. serpenticola (Kierstead Nelson, J. pers. comm. 2018). 

Perhaps because this species is only recently recognized and few specimens yet exist for 

comparison, no mention of ecological or morphological discontinuities have yet been made in 

the literature. 

Habitat: As new locations of B. serpenticola come to light, the known microhabitat preference 

of this species is broadening. It is now known to occur from 2585 to 6857 feet (788 to 2,090 

meters elevation (CNDDB 2022; CCH2 2022).  

As would be surmised from the species name, the substrate is almost universally described on 

herbarium specimens as red ultramafic-derived soil, or on serpentine talus, gravel, or outcrops. 
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At one site, a reddish, peridotite rock outcrop was specified. At another site it was reported from 

both natural serpentine gravel pavement and serpentine-influenced roadside gravel. Boechera 

serpenticola is reported from a variety of landforms: flats, ridges, steep and moderate slopes. In 

one site aspect was specified as a north-facing slope, and in another as a west-facing slope.  

Boechera serpenticola has been found in a suite of arid plant communities, such as openings 

among Ceanothus cuneatus, in Pinus jeffreyi/Calocedrus decurrens woodland at margin of 

serpentine outcrop, in an open woodland, and in one case on a grassy slope. In all habitat 

descriptions, variations on open, full sun, or sparse cover were used to describe the microhabitat.  

Associated species listed on CCH2 specimens (2022) are as follows: Antennaria dimorpha, 

Asclepias solanoana, Aspidotis densa, Collinsia greenei, Cryptantha intermedia, Elymus 

elymoides, E. multisetus, Epilobium brachycarpum, Eriodictyon sp., Eriogonum libertini, E. 

nudum, E. strictum var. greenei, Eriophyllum lanatum, Festuca roemeri, Gilia capitata cf., 

Harmonia stebbinsii, Sabulina rosei, Phacelia sp., Quercus durata, Sedum flavidum, Silene 

campanulata, Streptanthus drepanoides, Viola sheltonii, and Festuca microstachys.  

Habitat Status or Trend: The natural fire regime has been suppressed over the past 100-150 

years throughout the range of B. serpenticola, resulting in shrub encroachment, and increased 

fuel loads, potentially leading to hotter fires and consequently increased erosion (Kagan et al. 

2006).  

Boechera serpenticola occurs on serpentine substrate that is high in metals, and large scale 

mining operations for nickel, chromium, copper, and gold have affected this habitat in the past, 

with ongoing impacts from the roads thus created (Kagan et al. 2006). 

Capacity for the Species to Disperse: Pollen dispersal/pollinator studies do not exist for 

Boechera species (Waters, pers. comm. 2018). Boechera serpenticola is a sexual diploid 

(Windham and Al-Shehbaz 2006), but it is unknown whether it is outcrossing or selfing.  

Boechera serpenticola spreads outward from a branching caudex, but is not reported to root from 

broken parts, so the dispersal and spread of this plant occurs via seed (Al-Shehbaz and Windham 

2010; Windham and Al-Shehbaz 2012).  

Seed dispersal from Brassicaceae fruits occurs via splitting open of tissue on either side of the 

central axis (schizocarp) that can be explosive in some species (e.g. Cardamine), but is passive in 

Boechera (Bloom et al. 2002). Bloom et al. (2002) studied seed dispersal characteristics of B. 

laevigata, which has a similar seed size and shape to B. serpenticola. They found that most seed 

fall 0.25 meters from the parent plant, with far fewer seed dispersing between 0.5 and 3 meters, a 

typical leptokurtic pattern. Bloom et al. (2002) assert that the narrow peripheral wing (0.1 mm 

wide on the seeds of B. laevigata) does not have an effect on wind dispersal distances and 

speculate that short dispersal distance is advantageous for establishment in long-persisting 

habitats (such as rock outcrops) close to the parent plant. However, Burrows (1975) showed 

theoretically that flat seeds with a peripheral wing may travel significant distances with lift 

provided by even light horizontal winds.  

Bloom et al (2002) also measured the timing of seed dispersal, and found that onset of seed 

dispersal in B. laevigata occurred between June and November, and ranged from 14 to 586 days, 

with the mean of 202 +/- 12.8 days, and observed that longer seed retention tended to occur in 

wind-protected locations. Bloom et al. (2002) speculate that long seed retention may buffer 

against loss of seed bank by wash-off from the hard surfaces of the site, and that long seed 

retention has been documented in several rock outcrop species. As an occupant of serpentine 

sites with hard surfaces, which tend to be small and scattered as well as stable, B. serpenticola, 
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like B. laevigata, would have a need both to distribute its seed locally to its preferred habitat, and 

to disperse seed over significant distances, to colonize other such sites. 

Threats: There are no threats explicitly listed for the four CNDDB (2022) occurrences. Element 

Occurrences 2, 3, and 4 occur along roads and are thus vulnerable to road maintenance or 

improvement disturbances, introduction of invasive species via road corridors, and instability of 

the roadside habitat (CNDDB 2022). Historically, serpentine habitats have been treated as 

wastelands, useful for excavating road base, building roads through these already apparently 

barren areas, mining for minerals such as chromium, parking, and OHV recreational driving 

(Kierstead 2020 editorial comments). The naturally fragmented habitat, within the restricted 

range of this species in the southern Klamath Ranges, is a series of serpentine islands surrounded 

by more fertile forested habitats.  These serpentines have been further fragmented by the 

extensive road system built to log the forests on the more fertile sites, with the open serpentine 

habitats used as landings, staging areas, borrow pits, and road prisms; and once made accessible 

by the road system, they have been used for OHV recreational purposes.  Serpentine is no longer 

used as road base, because of the health hazard to humans from Naturally Occurring Asbestos 

(NOA) sometimes associated with ultramafic rock.  Mining will likely continue on a small scale. 

Road decommissioning will increase and may have negative effects on Boechera serpenticola 

unless pre-disturbance surveys are done and mitigations are instituted (Kierstead 2020 editorial 

comments). 

Climate change may affect this species, which has very restricted geographic range and 

pronounced fidelity to ultramafic substrates.  Increasing temperatures could affect the species 

negatively, as could changes in amount and type of precipitation; specific effects are not known.  

This plant grows in openings, barrens, and rock outcrops in moderate-elevation Jeffrey 

pine/incense-cedar forests on the Shasta-Trinity.  If average temperatures increase, there is not 

much higher ground with suitable substrate; these higher elevation serpentines are already 

occupied by the species and with migration upwards, available area shrinks drastically (Kierstead 

2020 editorial comments).   

Wildfire activities and management affects this species, although its natural habitat is open, not 

very vegetated and therefore not very flammable.  Still, firebreaks are often constructed by dozer 

line along ridgetops, a favored location of this plant.  Parking, staging vehicles and materials, 

decking of logs, also still use the serpentine openings that are habitat for Boechera serpenticola.  

Where Boechera serpenticola occurs in chaparral openings, it is vulnerable to fuels treatment of 

shrub mastication and pile burning.  Fire retardant drop on Boechera serpenticola is likely 

detrimental, as it is adapted to low nutrient soils (Kierstead 2020 editorial comments). 
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