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Horkelia bolanderi Gray

BOLANDER'S HORKELIA
Family: Rosaceae PLANTS Symbol: HOBO2 Calif. Endemic: Yes
(CNPS 2018) (USDA 2018) (CNPS 2018)

Synonyms/Other Names: Horkelia bolanderi has endured a crucible of nomenclatural
contention at both the inter- and intraspecific levels, begetting a welter of synonyms. Asa Gray
named Horkelia bolanderi (1868) from material Henry Bolander collected near Clear Lake in the
North Coast Ranges in January of 1863. Gray qualified his new name with a nod to the already
heating-up controversy surrounding the young western genera Horkelia and Ivesia: “This and the
following are among those species which go far to justify the views of Bentham and Hooker, and
now also of Engelmann, who would combine Horkelia and Ivesia with Potentilla. 1 am reluctant
to adopt this conclusion, but have chosen a specific name which is not preoccupied in the latter
great genus.” In 1887, E.L. Greene went against the “American authority” of Gray, and placed
Horkelia under Potentilla, asserting that their flowers did not differ sufficiently, while
discounting the “peculiarity of the leaflets” and other habit and behavior traits. A decade later,
Rydberg (1898) resurrected the genus Horkelia in print. However, Greene’s concept continued to
be accepted by some for a few more decades, as Horkelia bolanderi appeared as Potentilla in the
Manual of Flowering Plants of California (Jepson 1925) and in local floras (Munz and Johnston
1925).

At the subspecies level, varieties were added to H. bolanderi as new and similar-looking
collections were made around the state, but as the knowledge of the distribution and relationships
of the entity occupying each new area grew, they were each separated as distinct species and
their several iterations of subspecific names placed into synonymy. The 1993 monograph by
Ertter revised the “Horkelia bolanderi Species Complex™ concepts to align with current
knowledge of morphology, biogeography, and cytogenetics. Ertter revised the concept of H.
bolanderi to include only populations in Lake and adjacent portions of Mendocino and Colusa
counties, its original range in the inner North Coast Ranges. Ertter did not recognize any
subspecies within the Horkelia bolanderi Species Complex, although some online resources (The
Plant List 2013; Tropicos 2018) continue to report H. bolanderi as “unresolved”, as well as its
varieties var. parryi S. Watson and var. marinensis Elmer.

The variety H. bolanderi var. parryi was erected by Sereno Watson (Brewer and Watson 1876)
to accommodate similarly appressed-villose material collected by Parry in the mountains above
San Bernardino in 1875. The plants of this disjunct range later became H. bernardina Rydb.,
then subspecies parryi (Keck 1939), eventually being united with other southern California
collections as the distinct species H. rydbergii Elmer (Ertter 1993).

A second variety, H. bolanderi var. marinensis, was described by A.D.E. Elmer in 1906 from
material on the west side of the North Coast Ranges from Pt. Reyes, Marin County. Elmer placed
it in H. bolanderi due to the villose pubescence of its stems. This entity was raised to species
level as H. marinensis by Crum (1938), raised to subspecies by Keck (1939) and retained as a
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distinct species by Ertter (1993), is now a California Rare Plant Rank (CRPR) 1B.2 species
(CNPS 2018).

A third variety, H. bolanderi var. clevelandii, from the forests of San Diego County and Baja
Mexico, came into the picture when the species H. clevelandii (described as Potentilla
clevelandii by E.L. Greene in 1887) was reduced to variety P. bolanderi (A. Gray) E. Greene
var. clevelandii (E. Greene) Munz & .M. Johnston (1925). It was subsequently raised to
subspecies by David Keck (1939) as subsp. clevelandii (E. Greene (Keck) and eventually given
its species status back, as Horkelia clevelandii (Ertter 1993).

Identification Issues: Horkelia is a distinctive genus that is a close relative of both Potentilla
and Ivesia, both of which are sympatric and speciose within the range of Horkelia. Ertter (1993)
describes its hallmarks thus: members of Horkelia are perennial herbs with a distinct resinous
fragrance from abundant glands. Leaves, which are primarily basal, are pinnately compound with
indistinct terminal leaflets. In this regard they resemble many species of the related Ivesia, from
which they differ in their characteristic flower structure. The hypanthium of Horkelia forms a
flat-bottomed cup, generally about half as deep as wide, and the stamens are always 10 in
number. In most species, the filaments are somewhat flattened, wide at the base and form a tube
around the styles in early anthesis; anthers dehisce along their inner face. Petals are white and
usually oblanceolate-elliptic. Sepals, which alternate with smaller bractlets, are often sharply
reflexed at anthesis and purple-flecked.

Ertter (1993) goes on to contrast Horkelia and Ivesia flowers: Ivesia is more variable, with the
hypanthium often shallow and seldom flat-bottomed. The five to twenty stamens generally have
slender, spreading filaments and anthers that dehisce laterally. The linear to obovate petals are
white to yellow, and the sepals are generally spreading at anthesis and seldom purple-flecked.

Within Horkelia, H. bolanderi can currently be distinguished by its biogeography (inner North
Coast Ranges) and its habitat, which is margins of vernal wetlands. There it is sympatric only
with H. californica, which is a larger plant, green opposed to gray-hairy, more upright, as
opposed to forming matted lawns. Handlens features: appressed to ascending long hairs on its
stems and a hairy inner hypanthium wall.

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: 20 species: western North America. Etymology: (J. Horkel, German plant
physiologist, 1769--1846). Note: Many attractive to bees; data apply to basal leaves, pressed
hypanthia.

Genus Description — Habit: Perennial herb, generally +- glandular, generally resinous-smelling;
caudex generally branched. Stem: generally ascending to erect. Leaf: generally basal, odd-1-
pinnately compound, generally +- flat; cauline alternate, reduced upward; leaflets 2--15 per side,
uppermost lateral generally +- fused with terminal. Inflorescence: cyme; pedicels generally
straight, bractlets 0. Flower: hypanthium cup-like, +- flat-bottomed, width +- 2 X length,
bractlets 5, generally 2/3 sepals; sepals often reflexed; petals generally +- = sepal, blunt, white;
stamens 10, filaments +- flat, often forming a tube; pistils 2--many, ovary superior, style attached
below fruit tip, +- thicker at base. Fruit: achene.
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Species Description — Habit: Plant +- matted, +- gray. Stem: 10--30 cm; hairs ascending to
appressed. Leaf: 3--8 cmy; stipules entire; leaflets +- 7 per side, generally +- crowded, 4--10 mm,
wedge-shaped to obovate, +- 5-toothed +- 1/3 to base, densely hairy. Inflorescence: +- dense to
open, several to many-flowered; pedicels generally 2--4 mm. Flower: hypanthium width 2--4
mm, > 2 X length, inner wall +- hairy, bractlets 0.5--1 mm wide, +- elliptic; sepals +- 3--4 mm;
petals 3--5.5 mm, oblong to oblanceolate; filaments 0.5--2 mm, base 0.3--0.4 mm wide, anthers
+- 0.5 mm; pistils generally 10--20, style 1--2 mm. Fruit: +- 1.2 mm.

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 | RS FSS NFP SM CA BLM
CA: Not listed | G1 CA: S1 1B.2 Not listed | Not listed Sensitive
NV: Not listed NV: Not listed

OR: Not listed OR: Not listed

SWAP: NNHP: NNPS: ORBIC: OCS: IUCN:

Not listed Not listed Not listed Not listed Not listed 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 (JUCN 2017).

Horkelia bolanderi was added to the CNPS Inventory in 1988 (fourth edition) as H. bolanderi
Gray var. bolanderi. It was added to the equivelant of California Rare Plant Rank (CRPR) 3
(needs more information), with the note “Move to List 1B? Rarity and endangerment information
needed” (Smith and Berg 1988). After more information was obtained it was changed to CRPR
1B (Rare or Endangered in California and Elsewhere) in the sixth edition of the Inventory
(RPSAC and Tibor 2001).

Distribution: The genus Horkelia is endemic to California and northwest Mexico (Ertter and
Reveal 2014). Horkelia bolanderi, as strictly defined by Ertter (1993, 2012), is a California
endemic local to Lake County, the adjacent border of Mendocino County and the adjacent border
of Colusa County.

There are 13 occurrences of H. bolanderi confirmed in CNDDB (2018), 10 of which were
discovered between 1864 and 1950. The other six populations were discovered between 1994
and 2014. Of these, nine have been confirmed extant within the past 30 years, including one on
the Mendocino County border. Given the rough terrain with few roads that dominates within a
perimeter around the known locations, it is possible that additional populations will be found,
although the preferred habitat of H. bolanderi, drying lake margins and moist meadow margins,
is very limited in this fairly arid region.

There are nine records from CCH (2017) and Calflora (2017) that have been discounted as sites
of this species because they are from other parts of the state that belong to different taxa under
the current taxonomy (Ertter 1993, 2012; Ertter and Reveal 2014; Taylor, D. pers. comm. 2017).
One additional CCH record collected in the 1860°s from “Clear Lake region” (Bolander 2655;




Horkelia bolanderi Gray

UC12379, GH26518) was discounted because, although falling within the current species range,
the record is too vague to adequately map.
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Locations within California:

Record numbers indicate sites that contain an individual, population, or groups of populations located within % 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 | Date Last | Population Info Threats Land Elev.
# (Source) Observed Manager | (ft.)
1 ABOUT 1 MILE Lake Clearlake | CNDDB, 28-May- TENS OF THOUSANDS | NO PVT 2600
NORTH OF Highlands | May 2017 1989 OF PLANTS CONTINUOUS
SALMINAS (3812286) | (EO 1) OBSERVED IN 1989. LAND USE IN
RESORT OFF OF SEVERAL HISTORIC 1989, BUT
HIGHWAY 175. COLLECTIONS FROM DISTURBANCES
NEAR MOUNT THE VICINITY OF INCLUDE ORV
HANNAH MOUNT HANNAH AND | TRACKS AND
LODGE. SALMINAS RESORT SMALL DAM OR
ARE ALSO WATER
ATTRIBUTED TO THIS | DIVERSION AT
SITE. THE NORTH
END.
1 1 mi n Salmina's Lake Clearlake | CCH, Jan 2-Jul-1927
Resort; Cobb Mt. Highlands | 2017
(3812286) | (UC353911
)
1 Mount Hanna Lake Clearlake | CCH, Jan 19-Jun- 2500
Highlands | 2017 1932
(3812286) | (RSA4630
74)
1 Mount Hanna Lake Clearlake | CCH, Jan 19-Jun- 2500
Highlands | 2017 1932
(3812286) | (POM2752
59)
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
1 Salminas Resort Lake Clearlake | CCH, Jan 22-May- 3501
Highlands | 2017 1932
(3812286) | (JEPS4719
5)
1 w Salmina's Resort; | Lake Clearlake | CCH, Jan 22-May- 2598
Inner North Coast Highlands | 2017 1932
Ranges, Cobb (3812286) | (UC903103
Mountain )
1 1 mile west of Lake Clearlake | CCH, Jan 23-Jul-
Salmina&iacute;s Highlands | 2017 1933
Resort, Cobb (3812286) | (RSA8830)
Mountain
1 w Salmina's Resort; | Lake Clearlake | CCH, Jan 23-Jul- 2598
Cobb Mountain Highlands | 2017 1933
(3812286) | (UC525500
)
1 West of Salmina’s Lake Clearlake | CCH, Jan 23-Jul- 2602
Resort, Cobb Highlands | 2017 1933
Mountain (3812286) | (POM2243
99)
1 West of Salmina's Lake Clearlake | CCH, Jan 23-Jul- 2598
Resort, Cobb Highlands | 2017 1933
Mountain (3812286) | (CAS2419
32)
1 West of Salmina's Lake Clearlake | CCH, Jan 23-Jul- 2598
Resort, Cobb Highlands | 2017 1933
Mountain (3812286) | (DS250985
)
1 West of Salmina's Lake Clearlake | CCH, Jan 23-Jul-
Resort, Cobb Highlands | 2017 1933
Mountain (3812286) | (GH34560
8)
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
1 West of Salmina's Lake Clearlake | CCH, Jan 23-Jul- 2602
Resort, Cobb Highlands | 2017 1933
Mountain (3812286) | (HSC1877
7)
1 Cobb Mountain, W | Lake Clearlake | CCH, Jan 23-Jul- 2598
of Salmina's Resort Highlands | 2017 1933
(3812286) | (LA207991
)
1 W of Salmina's Lake Clearlake | CCH, Jan 23-Jul-
Resort Cobb Mt Highlands | 2017 1933
(3812286) | (SEINET1
82513)
1 West of Salmina’s Lake Clearlake | CCH, Jan 23-Jul- 2602
Resort, Cobb Highlands | 2017 1933
Mountain (3812286) | (RSA8523
1)
1 Mount Hanna Lake Clearlake | CCH, Jan 15-Jul-
Highlands | 2017 1897
(3812286) | (JEPS4452
8)
1 Mt. Hanna Lake Clearlake | CCH, Jan 15-Jul-
Highlands | 2017 1897
(3812286) | (GH34560
9)
1 Cold Brook Camp Lake Clearlake | CCH, Jan 31-May-
between Highlands | 2017 1926
Kelseyville & (3812286) | (DS160412
Lower Lake )
1 between Lake Clearlake | CCH, Jan 5-May-
Kelseyville and Highlands | 2017 1834
Lower Lake (3812286) | (GH34561
2)
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
1 between Lake Clearlake | CCH, Jan 5-May- Unknown
Kelseyville Lower Highlands | 2017 1934
Lake (Foot of (3812286) | (UC673309
obsidian covered )
hill just above a
meadow)
2 BOGGS LAKE, Lake Kelseyvill | CNDDB, 12-May- WESTERN POLYGON: | TRAMPLING TNC- 2800
WEST OF e May 2017 | 2015 APPROXIMATELY 5000 | FROM NEARBY | Boggs
MOUNT (3812287) | (EO2) PLANTS OBSERVED IN | TRAIL. Lake
HANNAH. 1989, UNKNOWN Preserve,
NUMBER SEEN IN DFG
2015. TENS OF
THOUSANDS OF
PLANTS IN EASTERN
POLYGON IN 2015.
SEVERAL
COLLECTIONS AND
OBSERVATIONS FROM
1911 THROUGH 2012
ARE ALSO
ATTRIBUTED HERE.
2 Boggs Lake, south | Lake Kelseyvill | CCH, Jan 23-Jul- 2999
side Boggs Lake e 2017 1948
(3812287) | (UC132627
6)
2 Dry bottom of Lake Kelseyvill | CCH, Jan 23-Jul- Boggs 3002
Bogg’s Lake at e 2017 1948 Lake ER
northern end near (3812287) | (RSA4515
small water hole 58)
2 Margin Bogg's Lake Kelseyvill | CCH, Jan 23-Jul- 2999
Lake, south side. e 2017 1948
(3812287) | (DS687623
)
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
2 South side of Lake Kelseyvill | CCH, Jan 30-Jun-
Bogg's Lake. e 2017 1972
(3812287) | (CDA2594
0)
2 Bogg’s Lake, west | Lake Kelseyvill | CCH, Jan 3-Jul-1948 Boggs 2802
of Mount Hanna. e 2017 Lake
(3812287) | (POM2965 Preserve
02)
2 Boggs Lake, west Lake Kelseyvill | CCH, Jan 3-Jul-1948 Boggs
of Mt. Hanna e 2017 Lake
(3812287) | (GH34561 Preserve
1)
2 Bogg&iacute;s Lake Kelseyvill | CCH, Jan 10-Sep- Boggs 2500
Lake, Mount e 2017 1928 Lake
Hannah (3812287) | (RSA2223) Preserve
2 Bogg's Lake, Mt. Lake Kelseyvill | CCH, Jan 10-Sep- Boggs 2999
Hannah e 2017 1928 Lake
(3812287) | (CAS1651 Preserve
83)
2 Bogg's Lake Lake Kelseyvill | CCH, Jan 1-Jul-1911 Boggs
e 2017 Lake
(3812287) | (UC185380 Preserve
)
2 North shore of Lake Kelseyvill | CCH, Jan 10-Jul-
Boggs Lake, ca. 7 e 2017 1962
miles southeast of (3812287) | (CDA25%4
Kelseyville. 1)
2 Boggs Lk Lake Kelseyvill | Calflora, 23-May- 1+ individuals Boggs 2785
e May 2017 1987 Lake
(3812287) | (jgr18599) Preserve
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
2 Bog Lake Lake Kelseyvill | CCH, Jan 6-Aug- Boggs
e 2017 1948 Lake
(3812287) | (RSA9689 Preserve
3)
2 edge of pine forest | Lake Kelseyvill | Calflora, 9-May- individuals Boggs 2795
and lake margin e May 2017 2015 Lake
(3812287) | (po2402) Preserve
2 Boggs Lake, on the | Lake Kelseyvill | CCH, Jan 23-Jun- 2799
northwestern shore e 2017 1998
(3812287) | (JEPS9693
6)
2 Boggs Lake north Lake Kelseyvill | CCH, Jan 27-Jul- Boggs 2999
of Harrington Flat e 2017 1974 Lake
Road. (3812287) | (RSA2862 Preserve
66)
2 Coast Range Boggs | Lake Kelseyvill | CCH, Jan 15-Aug- Boggs 2808
Lake, west of Mt. e 2017 1975 Lake
Hanah, c. 7.5 mi (3812287) | (UCRB695 Preserve
SSE of Kelseyville 5)
and 3 mi NNW of
Glenbrook Resort
2 Boggs Lake Lake Kelseyvill | Calflora, 1-Jan-1990 | 1+ individuals Boggs 2785
Preserve e May 2017 Lake
(3812287) | (grd4479) Preserve
2 Boggs Lake, on the | Lake Kelseyvill | Calflora, 23-Jun- 1+ individuals Boggs 2785
northwestern shore e May 2017 1998 Lake
(3812287) | (xr168432) Preserve
2 Boggs Lake Lake Kelseyvill | Calflora, 24-Jun- 1+ individuals Boggs 2799
Ecological Preserve e May 2017 1995 Lake
(3812287) | (ce245) Preserve

10
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
3 SNOW LAKE, Lake Whisperin | CNDDB, 21-Jun- SITE IS BASED ON A EDGE HABITAT, | PVT 2200
ABOUT 5 MILES g Pines May 2017 1951 1951 BAKER WHERE THIS
WEST OF (3812276) | (EO 3) COLLECTION. NOT PLANT
LOWER LAKE. FOUND IN 1989, BUT USUALLY
BETTER SURVEY IS OCCURS,
NEEDED. HEAVILY
DAMAGED BY
AGRICULTURAL
ACTIVITY &
EXOTIC
ENCROACH-
MENT.
3 ca 5 mi w Lower Lake Whisperin | CCH, Jan 21-Jun- 2001
Lake; Snow Lake, g Pines 2017 1951
w of Lower Lake (3812276) | (UC104469
0)
4 PINKEYE LAKE, | Lake Clearlake | CNDDB, 2-Aug- BASED ON 1938 PVT 1700
ABOUT 3 MILES Highlands | May 2017 1941 HOOVER COLLECTION
WEST OF (3812286) | (EO4) AND 1941 MCVAUGH
LOWER LAKE. COLLECTION. NO
PLANTS FOUND IN
VICINITY OF PINKEYE
LAKE IN 1989. NEEDS
FIELDWORK.
4 3 mi w Lower Lake | Lake Clearlake | CCH, Jan 5-Sep-
Highlands | 2017 1938
(3812286) | (UC763980
)
4 3 miles west of Lake Clearlake | CCH, Jan 5-Sep-
Lower Lake Highlands | 2017 1938
(3812286) | (DS318602

)

11
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
4 3 mi W of Lower Lake Clearlake | CCH, Jan 5-Sep-
Lake Highlands | 2017 1938
(3812286) | (SEINETI
96220)
4 ca 17 mi nw Lake Lower CCH, Jan 2-Aug-
Middletown (along Lake 2017 1941
route Cal. 29) (3812285) | (UC719817
)
4 Along route Cal. Lake Clearlake | CCH, Jan 2-Aug-
29, ca. 17 mi. n.w. Highlands | 2017 1941
of Middletown (3812286) | (DS687599
)

4 along route Cal. 29, | Lake Clearlake | CCH, Jan 2-Aug-
ca. 17 mi. n.w. of Highlands | 2017 1941
Middletown (3812286) | (GH34561

0)

5 MANNING FLAT, | Lake Clearlake | CNDDB, 19-Jul- SEVERAL 100 PLANTS | LARGE EROSION | PVT 1800
5 MILES WEST Highlands | May 2017 | 2011 SEEN IN NORTHERN CANYON
OF LOWER (3812286) | (EO5) POLYGON IN 1989. 500- | THREATENS
LAKE. 1000 PLANTS SEEN ON | SITE. STAR

SOUTH SIDE OF THISTLE

HIGHWAY IN 2003. ENCROACHING

~500 PLANTS FROM DIRT

OBSERVED IN 2011. ROAD ON WEST
SIDE.

6 1.2 MILES Lake Highland | CNDDB, 20-May- SITE IS BASED ON A Lake 1500
SOUTHWEST OF Springs May 2017 1950 1950 SWEENEY County?
HIGHLAND (3812288) | (EO 6) COLLECTION. NO
SPRINGS. PLANTS FOUND IN

1989. NEEDS
FIELDWORK.

12
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) Observed Manager | (ft.)
6 1.2 mi sw Highland | Lake Highland | CCH, Jan 20-May-
Springs (South Springs 2017 1950
facing slope) (3812288) | (UC128278
6)
7 4.1 AIR MILES Lake Potato CNDDB, 7-Nov- 500 PLANTS FIRE Mendocino | 2800
SOUTH OF Hill May 2017 1994 ESTIMATED IN 1994 IN | SUPPRESSION NF
POTATO HILL (3912237) | (EO7) 3 CLOSE CLUSTERS COULD
SUMMIT, EAST (POSSIBLY 1 THREATEN;
OF CRABTREE CONTIGUOUS CHAPARRAL IS
HOT SPRINGS, POPULATION, MORE BECOMING
ALONG SALT SEARCHES NEEDED). FOREST,
CREEK. THOUGH
MEADOW
SEEMS TO BE
STABLE FOR
THE TIME
BEING.
8 Ccow Lake | Purdys CNDDB, 1-Jun-2014 | 30+ PLANTS PROXIMITY TO PVT, BLM | 2350
MOUNTAIN Mendocino | Gardens May 2017 OBSERVED IN ROAD LEAVES
RIDGE NEAR (3912311) | (EO 8) NORTHWESTERN POPULATION
THE MEN/LAK POLYGON IN 1991. VULNERABLE
COUNTY LINE; UNKNOWN NUMBER DURING ROAD
ALONG MILL OF PLANTS SEEN IN MAINTENANCE/
CREEK RD SOUTHEASTERN IMPROVEMENT.
ABOUT 0.8 AND POLYGON IN 2014.
1 AIR MILE SSE
OF PURDYS
GARDEN.
8 Base of BLM Lake Purdys Calflora, 1-Jun-2014 | individuals BLM 2379
'Welcome to Gardens May 2017
SCMRA sign' -- S (3912311) | (wb1337-
Cow Mtn BLM 281)
Area

13
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) Observed Manager | (ft.)
9 EPPERSON'S Colusa | Leesville | CNDDB, XX-XX- ONLY SOURCE OF Unknown
RANCH. Lake (3912224) | May 2017 1884 INFORMATION FOR
(EO 9) THIS OCCURRENCE IS
AN 1884 COLLECTION
BY CURRAN. NEEDS
FIELDWORK.
10 ALONG THE Lake Clearlake | CNDDB, 20-Jul- 300 PLANTS DEVELOP-MENT | PVT 1960
NORTH SIDE OF Highlands | May 2017 2011 OBSERVED IN 2002. PLANNED FOR
HIGHWAY 29, (3812286) | (EO 10) ~50 PLANTS AREA AS OF
ABOUT 1 ROAD OBSERVED IN 2011. 2002, BUT
MILE SE OF PLANTS WERE
MANNING FLAT, TO BE AVOIDED.
SOUTH OF PLANTS ARE
THURSTON WITHIN 100 FT
LAKE. OF ROAD.
10 Highway 29 NW of | Lake Middleto | CCH, Jan 14-Jun- 1959
Middleton wn 2017 2002
(3812275) | (JEPS1022
73)
11 NORTHWEST Lake Clearlake | CNDDB, 1-Jun-2011 | APPROXIMATELY 15 COULD BE PVT 1865
EDGE OF HESSE Highlands | May 2017 PLANTS OBSERVED IN | AFFECTED BY
FLAT, ABOUT (3812286) | (EO 11) 2011. 1892 JEPSON ALTERED
0.25 MILE NE OF COLLECTION FROM HYDROLOGY IN
INTERSECTION "NEAR MT KONOCTI" THURSTON
OF HIGHWAY 29 AND 1966 HOOVER CREEK AND
AND SODA BAY COLLECTION FROM "8 | EXOTIC SPECIES
ROAD. MI W OF LOWER INVASION
LAKE, NEAR SOUTH (CENTAUREA
BASE OF MT SOLSTITIALIS).
KONOCTI" ARE ALSO
ATTRIBUTED TO THIS
SITE.

14
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
11 8 mi W of Lower Lake Kelseyvill | CCH, Jan 1966-08-
Lake, near south e 2017 23
base of Mt. Konocti (3812287) | (OBI10122
)
11 near Uncle Sam Lake Kelseyvill | CCH, Jan 1-Aug-
Mt.; Mt. Konocti e 2017 1892
(3812287) | (JEPS4452
9)
11 Ner Uncle Sam Mt. | Lake Kelseyvill | CCH, Jan 1-Aug-
e 2017 1892
(3812287) | (DS121723
)
11 Between Uncle Lake Kelseyvill | CCH, Jan 6-Aug- Unknown
Sam Mt. and Lower e 2017 1909
Lake (3812287) | (DS38958)
11 Between Uncle Lake Kelseyvill | CCH, Jan 6-Aug-
Sam Mt. and Lower e 2017 1909
Lake (3812287) | (DS562211
)
12 SOUTHEAST Lake Clearlake | CNDDB, 20-Jul- ~300 PLANTS COULD BE Unknown 1870
PORTION OF Highlands | May 2017 | 2011 OBSERVED IN 2011. AFFECTED BY
HESSE FLAT, (3812286) | (EO 12) ALTERED
ABOUT 0.4 MILE HYDROLOGY IN
EAST OF THURSTON
INTERSECTION CREEK AND
OF HIGHWAY 29 EXOTIC SPECIES
AND SODA BAY (CENTAUREA
ROAD. SOLSTITIALIS).
CLOSE TO HWY
29.
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Rec. | Locality County Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) Observed Manager | (ft.)
13 SMALL FLAT Lake Clearlake | CNDDB, 21-Jul- FEWER THAN 100 RECENT PVT 1900

BETWEEN Highlands | May 2017 2011 PLANTS OBSERVED IN | CLEARING FOR

MANNING FLAT (3812286) | (EO 13) 2003. ~400 PLANTS NEW ORCHARD

AND HESSE OBSERVED IN 2011. NEARBY.

FLAT ABOUT 6 HIGHWAY 29

MILES WEST OF WIDENING.

LOWER LAKE

ON HIGHWAY

29, NEAR

THURSTON

CREEK ROAD.
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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 Record | CNDDB | Non- Recent | Historic | Most EOs/ Total
Forest #s (from | EOs CNDDB | (seen in (notseen | Recent | Recs. Records
System Locations Records | Past20 | inpast20 | g, (5 mile on NFS
(NFS) lands | table yrs) yrs) buffer) | japnds
above)
Angeles: - ) ) ) ) B B 0
Cleveland: B ) ) ) ) B B 0
Eldorado: B ) ) ) ) B - 0
Inyo: B ) ) ) ) B B 0
Klamath: - B B B B - - 0
Lake Tahoe - - - - - - - 0
Basin MU:
Lassen: B ) ) ) ) B - 0
Los Padres: B ) ) ) B - B 0
. 7-Nov-
Mendocino: 7 1 - - 1 1994 1 1
Modoc: ) ) ) ) ) ) ) 0
Plumas: B ) ) ) ) - - 0
San - - - - - - - 0
Bernardino:
Sequoia: B ) ) ) ) B B 0
Shasta- - - - - - - - 0
Trinity:
Sierra: B ) ) ) ) B B 0
Six Rivers: B ) ) ) B - B 0
Stanislaus: B ) ) ) B - B 0
Tahoe: B ) ) ) ) B B 0
Totals: N/A 1 0 0 1 N/A 1 1

Demographic and Population Trends: The status and sizes of H. bolanderi populations are
relatively well known, with 10 of its 13 known occurrences having been searched for and
estimated in 1989 or more recently. Of the 13 occurrences, populations at two sites are very
large: occurrence one (EO 1) near Mount Hannah Lodge was estimated in 1989 to have plants in
the tens of thousands, and occurrence two (EO 2) at Boggs Lake was estimated in 1989 at 5,000
plants, and as tens of thousands in 2015. Numerous collections have been made at both of these
sites since the late 20th century, implying that these populations have been large enough over
this time to be frequently noticed by botanists. An additional two sites were estimated to contain
500 or more plants, three to contain 300-400, two to contain 50 or fewer plants, and four
occurrences have not been relocated since the original herbarium specimens were made. From
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these counts, a rough total estimate of 50,000-100,000 plants comprises this species (CNDDB
2018).

Population estimates are greatly qualified by the fact that H. bolanderi, a perennial, spreads
vegetatively to form mats to several decimeters in diameter, which often form a dense vegetation
band around the upper margins of vernal lakes, making population estimates difficult (Ertter
1993; Ertter and Reveal 2014), and none of the CNDDB entries mention how an individual plant
was defined. Population size estimates in multiple years have been made for only four
occurrences. For these, a pattern of relative stability in numbers predominates, which is expected
for a largely vegetatively spreading perennial: occurrence 2 (EO 2) was large in both 1989 (5,000
plants estimated) and in 2015 (tens of thousands of plants estimated); occurrence 5 (EO 5) was
medium-sized in all three years estimated, with “several hundred” plants reported in 1989, to
500-1000 reported in 2003, and 500 reported in 2013. Occurrence 13 (EO 13) apparently had a
small increase in number, as it had fewer than 100 plants noted in 2003, but estimated at
approximately 400 in 2011. Occurrence 10 (EO 10), on the other hand, appears to have declined:
300 individuals were estimated at occurrence ten in 2002, with a note that development was
planned for the area in 2002 and that plants located within 100 feet of a road were to be avoided;
however, only 50 plants were counted at the occurrence in 2011 (CNDDB 2018).

NatureServe (2018) considers there to be few (4-12) occurrences of H. bolanderi to have good
viability or integrity. According to the CNDDB (2018), three occurrences are in “Excellent”
condition, six are in “Good” condition, three are in “Unknown’ condition, and one occurrence
(EO 3) is considered to be possibly extirpated.

Life History: Horkelia bolanderi is a perennial, with ascending stems from a branched caudex.
The apices of the branches bear a tuft of spreading leaves at the ground surface that are pinnately
compound with overlapping leaflets. Its surfaces are both hairy and viscid glandular with a
distinct resinous odor (Ertter and Reveal 2014), which may act as an antiherbivory defense. It
spreads vegetatively, forming open, grayish mats several decimeters in diameter (Ertter 1993).

Horkelia bolanderi blooms over a long period, from late May to August (CNPS 2018). It
produces multi-flowered heads held on short peduncles above the foliage. The inflorescence
typically has one white-petaled flower open at a time, the flower opening flat and held erect
(CalPhotos 2018). According to Ertter and Reveal (2014), the primary unifying features of the
genus Horkelia result from a flower specifically adapted for bee pollination: a relatively deep,
flat-bottomed hypanthium containing abundant nectar, to which access is restricted by the
columnar arrangement of ten erect stamens with flattened filaments, at least in early flowering.
Anthers open introrsely by adaxial slits so that pollen is deposited on a visitor forcing its way
into the staminal column.

The seed of H. bolanderi is a small (1-1.3 mm) hard achene, individually deciduous from dried
carpels. In H. bolanderi, there are 10-20 carpels per flower, an unknown number of which
mature into seed (Ertter 2012; Ertter and Reveal 2014). The seed, lacking specific adaptations for
dispersal, presumably drop to the ground, or are flung short distances by the action of the
peduncle waving in wind.

Diversity: The resinously aromatic ivesioid genera Horkelia and Ivesia have been confirmed by
molecular analyses to be evolved from within a clade of western North American Potentilla
between 7.2 and 12.7 million years ago (Dobes and Paule 2010; Topel et al. 2012), and form a
monophyletic near-polytomy, indicating rapid morphologic radiation not matched by molecular
divergence. On the basis of morphology and biogeography, Horkelia itself is likely nested within
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Ivesia as the branch that has radiated primarily within the California Floristic Province (Ertter
and Reveal 2007). Although retention of both Horkelia and Ivesia results in a paraphyletic
Potentilla, Ertter does not find this “sufficient to dictate generic circumscriptions”, and both
Horkelia and Ivesia remain in the Flora of North America North of Mexico (Ertter and Reveal
2007) and The Jepson Manual (Ertter 2012). This concept is followed by CNPS (2018). The
conceptual support for retention is that the ivesiod genera represent a threshold-crossing
radiation in response to the late Tertiary development of xeric conditions in western North
America, with adaptations that allow drought-avoidance or minimize water loss (Ertter and
Reveal 2007; Topel et al. 2012). Much of this evolutionary radiation has occurred in the various
island-like habitats that characterize the arid West, with the result that the ivesioid genera include
a high percentage of narrowly endemic species. That these narrow endemics show less sharp
definition than species in the related /vesia and Potentilla (Ertter and Reveal 2007) has
contributed to a century and a half of a taxonomic frenzy of varieties and subspecies of known
species being named, which were subsequently split off as distinct species (see Synonyms/Other
Names section above for details).

Habitat: The known populations of Horkelia bolanderi occur between 450 and 1,100 meters in
elevation. This species prefers flat, vernally moist areas that dessicate in summer, such as swales,
meadow edges, along creeks and seeps. Horkelia bolanderi spreads vegetatively, often forming a
band at the ecotone between vernal inundation, such as at the upper margins of lakes, or around
meadows at the transition with more arid plant community types: chaparral, valley and foothill
grassland, black oak woodland, Pinus ponderosa-Quercus garryana woodland, and lower
montane coniferous forest (CNPS 2018; CCH 2017; Ertter 1993; Ertter and Reveal 2014).

From information on specimen labels (CCH 2017), H. bolanderi appears to occur on a variety of
substrates, often with low vegetation cover. For instance, at Boggs Lake, it occurs on red
volcanic clay soil, which may be covered with cobbles. At other sites, it has been found on soil
covered with obsidian pebbles, sandy soils in sandstone, or associated with volcanic ash deposits.

Species associates mentioned on specimen labels and observations (CCH 2017; CNDDB 2018)
are typically also those of mesic microhabitats at forest edges or bordering on wetlands: Achillea
millefolium, Adenostoma sp., Arctostaphylos sp., Asclepias fascicularis, Boisduvalia densiflora,
Ceanothus cuneatus, Cuscuta howellii, Epilobium sp., Gilia sp., Gnaphalium palustre,
Heterocodon rariflorum, Polygonum coccineum, Ranunculus uncinatus parviflorus, Rhus
trilobata, Verbena lasiostachys, etc. Around vernal pools, within grasslands or chaparral, H.
bolanderi has been associated with Antirrhinum virgata, Amoena huntiana, Arctostaphylos
manzanita subsp. elegans, A. stanfordiana subsp. raichei, Calochortus uniflorus, Chorizanthe
polygaloides, Downingia sp., Eryngium sp., Lasthenia burkei, Mimulus tricolor, Navarretia
plieantha, N. leucocephala subsp. pauciflora, and Polygonum sp.

Habitat Status or Trend: The habitat requirement of H. bolanderi is very narrow. It is a
specialist of a vernally moist soil band around the margin of seasonally wet or inundated sites, a
habitat type that is scarce within its range, and which has competing uses such as recreation,
development and agriculture (NatureServe 2018). Ten of the 13 documented occurrences of H.
bolanderi have some type of threat recorded (CNDDB 2018).

The habitat type of H. bolanderi is patchy, with small areas distributed across the landscape at
distances of a few miles. This habitat type is vulnerable to becoming destabilized by increasing
frequency of drought associated with climate drying (Burkett and Kussler 2000; Fay et al. 2016).
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Capacity for the Species to Disperse: Ertter and Reveal (2014) note a recurrent trend in the
progressive reduction in size and number of floral parts occurring independently in multiple
lineages within Potentilla. The end product is exemplified by the flower of Horkelia, in which
the nectariferous, patelliform hypanthium itself becomes the main pollinator attractor. The
flowers of H. bolanderi are typical of the genus and likely bee and butterfly pollinated, although
specific information about pollinators and reproductive strategy is lacking for this species.

The seed of H. bolanderi is a dry achene just over a millimeter in length, lacking elaborations for
wind or animal dispersal (Ertter 2012; Ertter and Reveal 2014), and thus presumably primarily
dispersed over very short distances by gravity and wind. On the other hand, as H. bolanderi
tends to be present in a ring around the high water margin of ponds, the seeds may float in dried
inflorescence material around the lake at high water, or stick, if wet or muddy, to the legs of
animals approaching the lake, and thus be dispersed outside of the maternal lake. Because of this
plant’s strongly resinous and densely hairy surfaces, it is probably unappetizing to birds, and its
extremely limited distribution contradicts a hypothesis of consumption and dispersal by
migrating waterfowl.

Threats: The overall threat impact for this species is relatively high in relation to only having
13 occurrences. Threats listed are: habitat destruction, erosion or hydrology changes,
development, agriculture activities, water diversion, ORV use, road widening, exotic species,
and possibly fire suppression (CNPS 2018; NatureServe 2018).

Of the 13 known occurrences, seven, including one of the largest, are on private property, one
occurrence is found partly on private property and partly on BLM land, one (that could not be
relocated in 1989) is presumed to be on recreation area managed by Lake County Water
Resources, one (second of two largest populations) is on The Nature Conservancy’s Boggs Lake
Preserve, one occurrence is on the Mendocino NF, and two occurrences have an unknown land
ownership. Of these last two, one is from an old herbarium specimen without enough specific
information to pinpoint ownership, and one is along State Route 29, 4 mile east of the
intersection with Soda Bay Road, and probably is a mix of Caltrans and private ownership
(CNDDB 2018).

Specific threats listed in for the occurrences of H. bolanderi are as follows: On public/protected
property, Boggs Lake Preserve has trampling from hikers walking off a nearby trail and on the
Mendocino NF site, fire suppression leading to conversion from chaparral to woodland is listed
as a potential future threat. On private land a variety of directly observed threats are mentioned:
one site had ORYV tracks; one site has a water diversion; one site has a severe erosion canyon;
two sites mention damage from agricultural activity (one of these specifies land clearing for an
orchard); three sites mention encroachment of exotic plant species (at two of the sites the threat
is specifically from Centaurea solstitialis). Potential threats mentioned for private land are
changed hydrology of Thurston Creek for one site, and three sites mention potential threats from
road maintenance or widening (CNDDB 2018).
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