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Plant Species Evaluation Form

Viola primulifolia L. subsp. occidentalis (Gray) L.E. McKinney & R.J.
Little

WESTERN WHITE BOG VIOLET

Family: Violaceae PLANTS Symbol: VILAO Calif. Endemic: No
(CNPS 2018) (USDA 2018) (CNPS 2018)

Synonyms/Other Names: Gray (1886) described Viola primulifolia var. occidentalis from
material collected by T. Howell in Waldo, Oregon, because it was “much out of the ordinary
range” of the otherwise eastern species V. primulifolia. This taxon was raised to specific rank as
V. occidentalis by Howell (1897). Russell (1955) treated it as V. lanceolata subsp. occidentalis,
because although it shares similar leaf shape with V. primulifolia, it resembles V. lanceolata in
every other character. NatureServe (2018) uses Russell’s name. Little and McKinney (1992), in a
remarkably terse publication, raised Gray’s V. primulifolia var. occidentalis to subspecific rank
“in keeping with the use of subspecies in the Viola treatment for the Jepson Manual Project” and
this name was used in both the Flora of North America North of Mexico (Little and McKinney
2015) and Jepson Manual (Little 1993, Little 2012) treatments. This name is also accepted by
the Oregon Flora Project (2018), although some authorities (e.g. ITIS 2018) do not recognize
Little and McKinney’s 1992 change. Synonyms cited by online authorities (Tropicos 2018, The
Plant List 2013) are Viola lanceolata subsp. occidentalis and V. occidentalis (A. Gray) Howell.

Identification Issues: Viola as a genus is remarkably uniform and distinctive in its flower
structure worldwide and is therefore easily recognizable (Beattie and Lyons 1975). Viola species,
on the other hand, can be very difficult to distinguish from each other, in part because of the
proliferation of hybrid species, of which more than 100 occur in North America (Little and
McKinney 2015). In addition, phenotypic variation may contribute to confusion. For instance,
the dimensions of leaves and stems can shift substantially between early spring and late summer,
and stem, leaf, and flower size can vary with environmental factors such as aspect, light,
available soil moisture, and other edaphic conditions (Little and McKinney 2015).

Fortunately, V. primulifolia var. occidentalis is a distinctive plant occupying a distinctive habitat
and 1s therefore unlikely to be mistaken in the field. It has bright white flowers, the petals of the
lower lip also with purple venation at their base. The most distinctive feature is its tendency to
have erect petioles and erect leaf blades with a shiny surface (glabrous, but rarely pubescent), a
bright green color and a leathery texture (CalPhotos 2018). The leaf blade is entire (with few tiny
teeth), and can vary from elliptic to narrowly ovate, with the leaf base usually attenuate, or rarely
+ truncate (Little and McKinney 2015; Little 2012). The plant lacks vertical stems, spreading
instead by long filiform runners (Howell 1897), and its leaves, in mature plants, may therefore
appear to arise individually from the duff (CalPhotos 2018).

Taxonomy:
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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: +- 500 species: temperate, worldwide, Hawaii, Andes. Etymology: (Latin:
classical name). Note: Important ornamentals, including Viola odorata, Viola tricolor L.
(Johnny-jump-up, wild pansy), Viola xwittrockiana Gams (garden pansy).

Family Description — Habit: Annual, perennial herb, [small shrub, tree, vine], from caudices,
taproots, rhizomes, or stolons; hairs 0 or simple. Stem: 0 or prostrate to erect. Leaf: basal,
cauline, or both, alternate, [opposite], simple to compound, petioled; stipules generally small;
blade linear to round, entire to toothed or lobed. Inflorescence: flowers 1 [raceme], axillary or
scapose; peduncle bractlets 2, generally alternate. Flower: bisexual, bilateral [radial]; sepals 5,
free, basal lobes present [0], generally not prominent; petals 5, free, lowest often largest, base +-
elongated into a spur; stamens 5, alternate petals, filaments short, wide, with large in-pointing
hairs, lowest 2 anthers with basal nectaries extending into petal spur; ovary superior, chamber 1,
placentas parietal, 3, ovules [1] generally many, style 1, often enlarged distally, stigma often
oblique or hooked, hairy or not. Fruit: capsule [berry], 3-valved, loculicidal, explosively
dehiscent or not. Seed: generally with outgrowth, attractive to ants.

Genus Description (1 genus in California) — Leaf: generally deciduous. Flower: sepals +- equal,
entire; petals unequal, lowest generally largest, with spur generally < 3 [20] mm, lateral 2 equal,
generally spreading, upper 2 equal, erect or reflexed, overlapped or not, lateral 2 generally,
others sometimes with beard of variously shaped hairs basally; cleistogamous flowers generally
present, petals 0. Fruit: ovoid to oblong, hairy or not. Seed: 8--75.

Species Description — Habit: Perennial herb to 20 cm, from thin rhizomes, stoloned in summer,
generally glabrous or sparsely hairy on petioles, leaf bases, or peduncles. Stem: 0. Leaf: simple,
basal, prostrate to ascending, petiole 1--10 cm, blade 1.5--7 cm, 1--3 cm wide, lanceolate,
narrowly ovate, or elliptic, crenate to serrate, generally not ciliate, base generally tapered, tip
acute or rounded. Inflorescence: scapose; peduncle 3--12 cm. Flower: sepals ovate to lanceolate,
not ciliate, often purple-spotted; petals white, lower 3 veined purple, lateral 2 bearded with
cylindric or club-shaped hairs, lowest 10--14 mm; cleistogamous flowers 0. Fruit: 5--8 mm,
elliptic, glabrous. Seed: 1.5--2 mm, beige to bronze. Chromosomes: 2n=24. In cultivation. eFlora
Treatment Author: R. John Little.
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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 | R5FSS NFP SM CA BLM

CA: Not listed | G5T2 CA: S2 1B.2 Sensitive | Not listed | Not listed

NV: Not listed NV: Not listed

OR: Candidate OR: S2

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

Not listed | Not listed | Not listed | 1: Threatened or Endangered | Not listed Not listed
Throughout Range

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); RS 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).

Distribution: Viola primulifolia subsp. occidentalis is endemic to the Josephine Ophiolite
substrates of the northwest portion of the Klamath Ranges bioregion (Del Norte County) and
southwestern Oregon (Josephine and Curry counties primarily, with one disjunct collection
[verified by R. Little] in Douglas County) (CCH 2018; CNDDB 2018; CNPS 2018; CPNWH
2018). Within California it has been described as restricted to the North Fork Smith River
watershed (Carothers and Frost 2006). Within this restricted area, and on its preferred substrate,
it appears to be reasonably frequently observed, although serpentine fens, its preferred habitat,
are small in area, cover a small acreage in total, and are patchily distributed. This distinctive but
highly specialized local species appears to have originated in this region relatively recently
(Marcussen et al. 2012).




Viola primulifolia L. subsp. occidentalis (Gray) L.E. McKinney & R.J. Little

P #57 ot AV - . LV > W » 7
Sources: Distribution: Calflora 2017, CCH 2017, CNDDB 2017, NRIS 2017. 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 % 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 STONY CREEK Del Gasquet CNDDB, 18-Jun- NPOLY: 100+ PLANTS IN | TRAMPLING - | Six Rivers | 400
BOG, ABOUT 1 Norte (4112378) May 2017 | 2014 1988 WITHIN DFG STONY | TRAIL NF, DFG
MILE NORTH OF (EO2) CREEK ER. S POLY: 423 THROUGH
GASQUET AT PLANTS IN 1995, 809 IN OCCURRENCE,
CONFLUENCE OF 2014. 2005 GREENHOUSE | BUT VISITORS
NORTH FORK OBS FROM "STONY LIKELY TO BE
SMITH RIVER CREEK TRAIL" AND BOTANICAL-
AND STONY VAGUE COLLECTIONS LY SENSITIVE.
CREEK. FROM "GASQUET"
ATTRIBUTED HERE.
INCLUDES FORMER
OCCURRENCE #6.
1 Along Stony Creek Del Gasquet CCH, Jan 9-Apr-1970
E from its junction Norte (4112378) 2017
with N Fork of the (HSC1910)
Smith River.
1 S side of Stony Del Gasquet CCH, Jan 8-Sep-1973
Creek, 1.5 mi. N of | Norte (4112378) 2017
Gasquet (HSC2743
0)
1 Six Rivers National | Del Gasquet CCH, Jan 23-May-
Forest, N of jct of Norte (4112378) 2017 1972
Stony Creek and N (RSA2326
Fork Smith River N 80)
of Gasquet.
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Rec. | Locality County | Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
1 Six Rivers National | Del Gasquet CCH, Jan 23-May-
Park, junction of Norte (4112378) 2017 1972
Stony Creek and (HSC3137
Smith River N Fork, 2)
N of Gasquet
1 Stony Creek Trail, I | Del Gasquet CCH, Jan 19-May- Six Rivers | 499
mi. N of Hwy. 199 Norte (4112378) 2017 1979 NF
off Middle Fork Rd., (HSC6275
Gasquet. 6)
1 Gasquet Del Gasquet CCH, Jan 1-May-
Norte (4112378) 2017 1907
(GH38196
8)
1 Stony Creek Tr Del Gasquet Calflora, 11-Jul- 1+ individuals Six Rivers | 787
Norte (4112378) May 2017 | 2005 NF
(jgr6376)
1 Stony Creek Bog, Del Gasquet CCH, Jan 4-May- Six Rivers | 400
Gasquet Norte (4112378) 2017 1979 NF
(CHSC329
74)
1 Stony Creek Bog, Del Gasquet CCH, Jan 4-May- 400
Gasquet Norte (4112378) 2017 1979
(HSC6648
1)
1 Stony Creek Bog Del Gasquet CCH, Jan 11-Apr-
Norte (4112378) 2017 1979
(HSC6520
6)




Viola primulifolia L. subsp. occidentalis (Gray) L.E. McKinney & R.J. Little

Rec. | Locality County | Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
1 Gasquet Del Gasquet CCH, Jan 17-Jun- Six Rivers
Norte (4112378) 2017 1903 NF
(UC176173
6)
1 Stony Creek bog Del Gasquet CCH, Jan 13-May- 600
near Gasquet. Norte (4112378) 2017 1973
(HSC2775
3)
1 Stony Creek Bog Del Gasquet CCH, Jan 19-May- 650
near Gasquet Norte (4112378) 2017 1973
(HSC3882
3)
1 Stony Creek Bog; Del Gasquet CCH, Jan 19-May-
along the right fork Norte (4112378) 2017 1979
of Stony Creek (HSC6306
1y
1 above Gasquet Del Gasquet CCH, Jan 30-Apr- Six Rivers
Norte (4112378) 2017 1905 NF
(UC140858
)
1 Six Rivers National | Del Gasquet CCH, Jan 3-May- Six Rivers
Forest Norte (4112378) 2017 1984 NF
(HSC7906
0)
1 old stage rd, Smith Del Gasquet CCH, Jan 30-May- Six Rivers
River Cyn Norte (4112378) 2017 1939 NF
(SBBG481
9)
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Rec. | Locality County | Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
1 ; Del Gasquet NRIS, Feb | 31-May- 423 individuals Six Rivers
Norte (4112378) 2017 1995 NF
(0510VIPR
02 51 LE
GACY95
1)
1 ; Del Gasquet NRIS, Feb | 18-Jun- 809 individuals Six Rivers
Norte (4112378) 2017 2014 NF
(0510VIPR
02 51 LE
GACY95
11)
1 ; Del Gasquet NRIS, Feb | 1-Jan-1903 individuals Six Rivers
Norte (4112378) 2017 NF
(0510_VIP
RO2 5100
60038)
2 GASQUET TOLL Del Gasquet CNDDB, 18-Jun- 79 AND 30 PLANTS Six Rivers | 2300
ROAD BETWEEN | Norte (4112378) May 2017 | 2014 OBSERVED IN 1995 IN NF
ELK CAMP RIDGE (EO 3) TWO COLONIES. SITE
AND MIDDLE VISITED IN 1997 BUT NO
FORK SMITH PLANTS FOUND; MAY
RIVER, ABOUT 5 NOT HAVE BEEN IN
AIR MILES ENE RIGHT PLACE. AN
OF GASQUET. ESTIMATED 300 PLANTS
OBSERVED IN 2014.
2 Six Rivers NF Del Gasquet NRIS, Feb | 17-Jun- 30 individuals Six Rivers
Norte (4112378) 2017 1995 NF
(51006003
5)
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Rec. | Locality County | Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
2 Six Rivers NF Del Gasquet NRIS, Feb | 17-Jun- 79 individuals Six Rivers
Norte (4112378) 2017 1995 NF
(0510_VIP
RO2 5100
60034)
2 Six Rivers NF Del Gasquet NRIS, Feb | 18-Jun- 300 individuals Six Rivers
Norte (4112378) 2017 2014 NF
(51006003
5)
3 GASQUET Del Gasquet CNDDB, 16-Jul- 215 PLANTS OBSERVED ABOUT HALF | Six Rivers | 1950
MOUNTALIN, Norte (4112378) May 2017 | 2014 IN 1995, ABOUT 90 OF OF THIS NF
ABOUT 2 MILES (EO 4) THESE PLANTS WERE ON | POPULATION
NNW OF ROADCUT BANK AND IN | IS NEAR THE
GASQUET. GULLY NEXT TO ROAD. ROAD OR
500 PLANTS ESTIMATED | ROADCUT.
IN 2014. 1979 CLIFTON
COLLECTION FROM
"NEAR GASQUET MTN"
AT 2000 FEET IN
ELEVATION IS ALSO
ATTRIBUTED HERE.
3 Near Gasquet Mtn., | Del Gasquet CCH, Jan 18-Jun- Six Rivers | 2001
close to the town of | Norte (4112378) 2017 1979 NF
Gasquet (HSC5214
9)
3 Six Rivers NF Del Gasquet NRIS, Feb | 16-Jun- 215 individuals Six Rivers
Norte (4112378) 2017 1995 NF
(51006000

1)
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Rec. | Locality County | Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
3 Six Rivers NF Del Gasquet NRIS, Feb | 16-Jul- 500 individuals Six Rivers
Norte (4112378) 2017 2014 NF
(51006000
1y
4 GASQUET TOLL Del Gasquet CNDDB, 19-Jun- 320 PLANTS OBSERVED ADJACENT Six Rivers | 1650
ROAD EAST OF Norte (4112378) May 2017 | 2015 IN 1995. ABOUT 2,000 ROAD CUT, NF
EIGHTEEN MILE (EO 5) PLANTS ESTIMATED IN EROSION OF
CREEK, ABOUT 4 2014. 100+ PLANTS SEEN | UNSTABLE
AIR MILES EAST IN 2015. THE RARE ROAD BANK.
OF GASQUET. CYPRIPEDIUM
CALIFORNICUM ALSO
PRESENT AT THIS SITE.
4 Old Gasquet Toll Del Gasquet CCH, Jan 8-Aug- Six Rivers | 2001
Rd., 6.3 mi. N of the | Norte (4112378) 2017 1975 NF
southern entrance (HSC4942
5)
4 Along Old Gasquet | Del Gasquet CCH, Jan 20-Sep- Six Rivers | 2001
Toll Road, 5 miles Norte (4112378) 2017 1965 NF
ENE of Gasquet. (RSA2468
21)
4 Along Old Gasquet | Del Gasquet CCH, Jan 20-Sep- Six Rivers | 2100
Toll Road, ¢. 5.5 Norte (4112378) 2017 1965 NF
miles ENE of (RSA2468
Gasquet. 23)
4 Six Rivers NF Del Gasquet NRIS, Feb | 17-Jun- 0 individuals Six Rivers
Norte (4112378) 2017 1995 NF
(51006003
9)

10
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Rec. | Locality County | Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
4 Six Rivers NF Del Gasquet NRIS, Feb | 18-Jun- 2000 individuals Six Rivers
Norte (4112378) 2017 2014 NF
(51006003
9)
5 NORTH OF Del Gasquet CNDDB, 30-Jun- 120 PLANTS OBSERVED Six Rivers | 1400
MIDDLE FORK Norte (4112378) May 2017 | 1984 IN 1984. 1933 TRACY NF
SMITH RIVER (EO7) COLLECTION FROM "3 MI
NEAR E OF GASQUET" AND
EIGHTEENMILE 1935 TRACY
CREEK, ABOUT 3 COLLECTION FROM
MILES EAST OF "NEAR 18-MILE CREEK, N
GASQUET. SIDE OF MIDDLE FORK
SMITH RIVER, ON OLD
GASQUET TOLL ROAD"
ATTRIBUTED TO THIS
SITE.
5 3 mi e of Gasquet Del Gasquet CCH, Jan 8-Apr-1933 Six Rivers | 400
(Darlongtonia Norte (4112378) 2017 NF
Swamp); (UC119843
Darlongtonia 3)
Swamp
5 near Gasquet (near Del Gasquet CCH, Jan 1-Jun-1935 Six Rivers | 1401
18-Mile Creek, n Norte (4112378) 2017 NF
side of Middle Fork (UC119846
of Smith River, on 1)
old Gasquet Toll

Road); Middle Fork
of Smith River

11
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Rec. | Locality County | Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
6 PATRICK CREEK, | Del Shelly CNDDB, 11-Jun- ONLY SOURCE OF Six Rivers | 1900
VICINITY OF Norte Creek May 2017 1945 INFORMATION FOR THIS NF
HIGH DOME. Ridge (EO 8) SITE IS 1945 COLLECTION
(4112387) BY RIPLEY AND
BARNEBY. NEEDS
FIELDWORK; EXACT
LOCATION UNKNOWN.
7 ALONG WIMER Del High CNDDB, 7-Aug- 60 PLANTS ESTIMATED Six Rivers | 2200
CREEK JUST Norte Plateau May 2017 2014 IN 1995. UNKNOWN NF
SOUTH OF CA-OR Mtn. (E0O9) NUMBER OF PLANTS
BORDER, SIX (4112388) OBSERVED DURING 1997
RIVERS REVISIT (MENTIONED ON
NATIONAL 1995 THOELE SURVEY
FOREST. FORM). 262 PLANTS
ESTIMATED IN 2014.
7 Six Rivers NF Del High NRIS, Feb | 27-Jul- 124 individuals Six Rivers
Norte Plateau 2017 2004 NF
Mtn. (51003024
(4112388) | 9)
7 Six Rivers NF Del High NRIS, Feb | 7-Aug- 262 individuals Six Rivers
Norte Plateau 2017 2014 NF
Mitn. (51003024
(4112388) | 9)
7 Six Rivers NF Del High NRIS, Feb | 5-Jun-1995 | 60 individuals Six Rivers
Norte Plateau 2017 NF
Mitn. (51003024
(4112388) | 9)
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Rec. | Locality County | Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
8 NORTH SLOPE Del High CNDDB, 17-Jul- 1120 PLANTS ESTIMATED | UNUSED Six Rivers | 1680
GASQUET Norte Plateau May 2017 2014 IN 1995. 6000 PLANTS MINING ROAD | NF
MOUNTAIN Mtn. (EO 10) ESTIMATED IN 2014; 0.25 MILE
ABOVE NORTH (4112388) PLANTS MORE AWAY,
FORK SMITH ABUNDANT AT TOP OF CLOSED TO
RIVER, SIX FEN. CARS.
RIVERS
NATIONAL
FOREST.
8 Six Rivers NF Del High NRIS, Feb | 13-Jun- 1120 individuals Six Rivers
Norte Plateau 2017 1995 NF
Mitn. (0510VIPR
(4112388) | 02 51 LE
GACY95_
09)
8 Six Rivers NF Del High NRIS, Feb | 16-Jul- 7500 individuals Six Rivers
Norte Plateau 2017 2004 NF
Mtn. (0510VIPR
(4112388) | 02 51 LE
GACY95
09)
8 Six Rivers NF Del High NRIS, Feb | 17-Jul- 6000 individuals Six Rivers
Norte Plateau 2017 2014 NF
Mtn. (0510VIPR
(4112388) | 02 51 LE
GACY95_
09)

13
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Rec. | Locality County | Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
9 ALONG STONY Del High CNDDB, 8-Jul-1982 | 1-10 PLANTS REPORTED Six Rivers | 2100
CREEK, Norte Plateau May 2017 IN A 1982 COLLECTION NF
APPROXIMATELY Mitn. (EO 11) (OBSERVATION?) BY
1 AIR MILE NNW (4112388) BECKING IN SECTION 35
OF COLD SPRING (CITED BY RENNER).
MOUNTAIN, EAST UNKNOWN WHEN
OF HIGH PLANTS WERE SEEN AT
PLATEAU MAPPED SITES (1995?).
MOUNTALIN. NEEDS MORE
FIELDWORK.
9 Six Rivers NF Del High NRIS, Feb | 1-Jan-1903 | individuals Six Rivers
Norte Plateau 2017 NF
Mtn. (51003006
(4112388) | 6 VIPRO2
)
9 Six Rivers NF Del High NRIS, Feb | 1-Jan-1903 | individuals Six Rivers
Norte Plateau 2017 NF
Mtn. (51003006
(4112388) | 7 VIPRO2
)
10 ALONG ROAD 305 | Del High CNDDB, 7-Aug- <170 PLANTS REPORTED | FIRE AND Six Rivers | 1500
ABOUT 1 MILE Norte Plateau May 2017 2014 BY BECKING IN 1982 EVIDENCE OF | NF
NORTH TO NNE Mtn. (EO 13) (RENNER 1985), MAY PAST
OF THE (4112388) EXTEND INTO SEC 3. MARIJUANA
CONFLUENCE OF 1995: 198 PLANTS IN W CULTIVATION
N FORK SMITH POLYGON, 121 IN LISTED AS
RIVER AND CENTER POLY, 141 IN SE | DISTURB-
DIAMOND POLY. 2014: 1780 IN NW ANCES.
CREEK, SIX POLY, 1445 IN TWO
RIVERS NF. MIDDLE POLYS, 1500 IN

SE POLY. INCL FORMER
OCCS #14 & #15.
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Rec. | Locality County | Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
10 Near Wimer Rd. Del High CCH, Jan 30-Jun- Six Rivers | 1827
Norte Plateau 2017 1982 NF
Mtn. (HSC7784
(4112388) | 9)
10 Six Rivers NF Del High NRIS, Feb | 14-Jul- 750 individuals Six Rivers
Norte Plateau 2017 2004 NF
Mtn. (0510VIPR
(4112388) | 02 51 LE
GACY95
06)
10 Six Rivers NF Del High NRIS, Feb | 6-Jun-1995 | 194 individuals Six Rivers
Norte Plateau 2017 NF
Mitn. (0510VIPR
(4112388) | 02 51 LE
GACY95
06)
10 Six Rivers NF Del High NRIS, Feb | 6-Jun-1995 | 121 individuals Six Rivers
Norte Plateau 2017 NF
Mitn. (0510VIPR
(4112388) 02 51 LE
GACY95
08)
10 Six Rivers NF Del High NRIS, Feb | 1-Jan-1903 | individuals Six Rivers
Norte Plateau 2017 NF
Mtn. (51003001
(4112388) | 6 _VIPRO2
)
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Rec. | Locality County | Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
10 Six Rivers NF Del High NRIS, Feb | 1-Jan-1903 | individuals Six Rivers
Norte Plateau 2017 NF
Mtn. (51003001
(4112388) 8 VIPRO2
)
10 Six Rivers NF Del High NRIS, Feb | 1-Jan-1903 | individuals Six Rivers
Norte Plateau 2017 NF
Mtn. (51003002
(4112388) 2 VIPRO2
)
10 Six Rivers NF Del High NRIS, Feb | 7-Jul-2004 | 1750 individuals Six Rivers
Norte Plateau 2017 NF
Mtn. (51003000
(4112388) | 3)
10 Six Rivers NF Del High NRIS, Feb | 6-Jun-1995 | 141 individuals Six Rivers
Norte Plateau 2017 NF
Mtn. (51003000
(4112388) | 3)
10 Six Rivers NF Del High NRIS, Feb | 19-Jun- 615 individuals Six Rivers
Norte Plateau 2017 2014 NF
Mtn. (0510 _51_
(4112388) VIPRO2 1
4JDMO1)
10 Six Rivers NF Del High NRIS, Feb | 7-Aug- 1080 individuals Six Rivers
Norte Plateau 2017 2014 NF
Mtn. (0510 _51_
(4112388) VIPRO2
MON14JD
MO1)

16




Viola primulifolia L. subsp. occidentalis (Gray) L.E. McKinney & R.J. Little

Rec. | Locality County | Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
10 Six Rivers NF Del High NRIS, Feb | 19-Jun- 1500 individuals Six Rivers
Norte Plateau 2017 2014 NF
Mitn. (51003000
(4112388) | 3)
10 Six Rivers NF Del High NRIS, Feb | 24-Jul- 700 individuals Six Rivers
Norte Plateau 2017 2014 NF
Mitn. (0510 51
(4112388) | VIPRO2
MON14JM
001)
10 Six Rivers NF Del High NRIS, Feb | 19-Jun- 830 individuals Six Rivers
Norte Plateau 2017 2014 NF
Mitn. (0510VIPR
(4112388) | 02 51 LE
GACY95_
08)
11 EAST OF Del High Divide | CNDDB, 16-Jul- 903 PLANTS OBSERVED Six Rivers | 1550
HARDSCRABBLE | Norte (4112481) May 2017 2014 IN 1995. 1995 FORM HAS NF
CREEK ABOUT 2.4 (EO 16) NOTES FROM 1997 IN

AIR MILES SSE OF
LOW DIVIDE, SIX
RIVERS
NATIONAL
FOREST.

MARGINS; SITE MAY
HAVE ALSO BEEN SEEN
IN 1997. 2125 PLANTS
SEEN IN 2004, 980 PLANTS
SEEN IN 2014; ACCURATE
COUNTS UNLIKELY DUE
TO DENSE VEGETATION.
INCLUDES FORMER OCC
#12.
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Rec.

Locality

County

Quad

Reference
(Source)

Date Last
Observed

Population Info

Threats

Land
Manager

Elev.
(ft.)

11

Six Rivers NF

Del
Norte

High Divide
(4112481)

NRIS, Feb
2017
(0510VIPR
02 51 LE
GACY95_
04)

16-Jul-
2014

980 individuals

Six Rivers
NF

11

Six Rivers NF

Del
Norte

High Divide
(4112481)

NRIS, Feb
2017

(51004000
7_VIPRO2

)

1-Jan-1903

individuals

Six Rivers
NF

11

Six Rivers NF

Del
Norte

High Divide
(4112481)

NRIS, Feb
2017
(0510VIPR
02 51 LE
GACY95
04)

16-Jun-
1995

903 individuals

Six Rivers
NF

11

Six Rivers NF

Del
Norte

High Divide
(4112481)

NRIS, Feb
2017
(0510VIPR
02 51 LE
GACY95
04)

15-Jul-
2004

2125 individuals

Six Rivers
NF
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Viola primulifolia L. subsp. occidentalis (Gray) L.E. McKinney & R.J. Little
Rec. | Locality County | Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
12 NORTHWEST OF Del High Divide | CNDDB, 6-Aug- 500-1000 PLANTS MARIJUANA Six Rivers | 1700
THE NORTH Norte (4112481) May 2017 2014 ROUGHLY ESTIMATED CULTIVATION | NF
FORK SMITH (EO 17) IN 1995. 4340 PLANTS
RIVER, ABOUT 2.3 ESTIMATED IN 2014. 2004
MILES NNE OF HOOVER COLLECTION
LOW DIVIDE, SIX FROM LE HORTON RNA
RIVERS ATTRIBUTED HERE.
NATIONAL
FOREST.
12 Six Rivers NF Del High Divide | NRIS, Feb | 28-Jul- 750 individuals Six Rivers
Norte (4112481) 2017 1995 NF
(51004000
1y
12 Six Rivers NF Del High Divide | NRIS, Feb | 23-Jun- 573 individuals Six Rivers
Norte (4112481) 2017 2004 NF
(51004000
1)
12 Six Rivers NF Del High Divide | NRIS, Feb | 1-Jan-1903 | individuals Six Rivers
Norte (4112481) 2017 NF
(51004000
1_VIPRO2
)
12 Six Rivers NF Del High Divide | NRIS, Feb | 6-Aug- 1096 individuals Six Rivers
Norte (4112481) 2017 2014 NF
(51004000
1)
12 Six Rivers NF Del High Divide | NRIS, Feb | 6-Aug- 4340 individuals Six Rivers
Norte (4112481) 2017 2014 NF
(51004000
1)
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Rec. | Locality County | Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
13 SOUTHWEST OF Del High Divide | CNDDB, 20-Jun- 361 PLANTS OBSERVED PAST Six Rivers | 1600
THE NORTH Norte (4112481) May 2017 2014 IN 1995. AN ESTIMATED DISTURBANCE | NF
FORK SMITH (EO 18) 500-10,000 PLANTS FROM ORYVS,
RIVER, ABOUT 1.8 OBSERVED IN 2014. FIRE.
MILES DEFUNCT
SOUTHEAST OF JEEP ROAD
LOW DIVIDE, SIX RUNS
RIVERS THROUGH
NATIONAL SITE.
FOREST.
13 Six Rivers NF Del High Divide | NRIS, Feb | 14-Jun- 361 individuals Six Rivers
Norte (4112481) | 2017 1995 NF
(0510VIPR
02 51 LE
GACY95
03)
13 Six Rivers NF Del High Divide | NRIS, Feb | 20-Jun- 8000 individuals Six Rivers
Norte (4112481) 2017 2014 NF
(0510VIPR
02 51 LE
GACY95
03)
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Rec. | Locality County | Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
14 VICINITY OF Del High Divide | CNDDB, 21-Jun- MAIN SOURCE OF Six Rivers | 1700
LOW DIVIDE. Norte (4112481) May 2017 1979 INFORMATION FOR THIS NF,
(EO 19) OCCURRENCE IS A 1967 Unknown
COLLECTION BY
RENNER. A 1979 CLIFTON
& OVERTON
COLLECTION FROM
"NEAR WIMER RD,
CLOSE TO THE TOWN OF
GASQUET" IS ALSO
ATTRIBUTED TO THIS
OCCURRENCE. NEEDS
FIELDWORK.
14 Near Wimer Rd., Del High CCH, Jan 21-Jun- Six Rivers | 1401
close to the town of | Norte Plateau 2017 1979 NF
Gasquet Mtn. (HSC5087
(4112388) | 4)
14 Low Divide Del High Divide | CCH, Jan 25-May- Six Rivers | 1706
Norte (4112481) 2017 1967 NF
(HSC6221
4)
14 Six Rivers NF Del High Divide | NRIS, Feb | 1-Jan-1903 | individuals Six Rivers
Norte | (4112481) | 2017 NF
(51004013
6_VIPRO2

)
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Rec. | Locality County | Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
15 PIONEER Del Gasquet CNDDB, 20-Jun- 650 PLANTS OBSERVED RIPARIAN Six Rivers | 700
VILLAGE RV Norte (4112378) May 2017 2014 IN 2002. 400 PLANTS AREA NF,
PARK, SOUTH OF (EO 20) ESTIMATED IN 2014. SUBJECT TO Unknown
HIGHWAY 199 TO "PONDING"
EAST OF AND HOSE
GASQUET. PLACEMENT
OF H20
SUPPLY FOR
NEARBY
HOUSES.
15 Six Rivers NF Del Gasquet NRIS, Feb | 25-Apr- 650 individuals Six Rivers
Norte (4112378) 2017 2002 NF
(51006901
2)
15 Six Rivers NF Del Gasquet NRIS, Feb | 20-Jun- 400 individuals Six Rivers
Norte (4112378) 2017 2014 NF
(51006901
2)
15 ; Del Gasquet NRIS, Feb | 25-Apr- 650 individuals Six Rivers
Norte (4112378) 2017 2002 NF
(0510 VIP
RO2_5100
69002)
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Rec. | Locality County | Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
16 ALONG SHELLY Del Shelly CNDDB, Unknown UNKNOWN WHEN SEEN POSSIBLE Six Rivers | 2800
CREEK, Norte Creek May 2017 IN EITHER POLYGON. THAT NF,
APPROXIMATELY Ridge (EO 21) NORTH POLYGON DOWNED Unknown
0.7 AND 1.1 AIR (4112387) HIGHLIGHTED ON MAP PINUS COULD
MI NORTHEAST AND VIOLA MENTIONED | LEAD TO
OF AS A NEGATIVE DRIER
MONUMENTAL SIGHTING ON SURVEY HABITAT.
(SITE) AND 0.5 FORM WITH AUGUST 17,
MILE SOUTH OF 1995 AS THE DATE LAST
CA/OR BORDER. OBSERVED FOR
CASTILLEJA MINIATA
ELATA; UNKNOWN
WHEN FIRST SEEN.
17 WEST OF Del High Divide | CNDDB, 16-Jul- 450 PLANTS OBSERVED CONCENT- Six Rivers | 1650
GASQUET MTN Norte (4112481) May 2017 2014 IN 1995, 2300 ESTIMATED | RATION OF NF
AND EAST OF (EO 22) IN 2014. 1995 FORM HAS WATER DUE
HARDSCRABBLE NOTES FROM 1997 IN TO UPSLOPE
CREEK, ABOUT MARGINS; SITE MAY ROAD
2.1 AIR MILES SSE HAVE ALSO BEEN SEEN RUNOFF.
OF LOW DIVIDE. IN 1997. POOR
DRAINAGE
MAY AFFECT
HYDROLOGY.
17 Six Rivers NF Del High Divide | NRIS, Feb | 16-Jul- 2300 individuals Six Rivers
Norte (4112481) 2017 2014 NF
(51004000
3)
17 Six Rivers NF Del High Divide | NRIS, Feb | 16-Jun- 450 individuals Six Rivers
Norte (4112481) | 2017 1995 NF
(51004000
3)
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Rec. | Locality County | Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
17 1957 burn area Del High Divide | CCH, Jan 25-May- Six Rivers
Norte (4112481) 2017 1978 NF
(HSC4826
0)
18 ALONG HIGH- Del Hiouchi CNDDB, 25-May- ONLY SOURCE OF Unknown | 1300
LOW DIVIDE RD, | Norte (4112471) May 2017 | 1991 INFORMATION FOR THIS
2.9 MILES NORTH (EO 23) SITE IS A 1991 NELSON
OF JUNCTION COLLECTION.
WITH NORTH
BANK ROAD.
18 Along High-Low Del Hiouchi CCH, Jan 25-May- 1299
Divide Rd., 2.9 mi. Norte (4112471) 2017 1991
N of junction with (HSC1034
North Bank Road. 93)
19 NORTHEAST Del High CNDDB, 25-Jul- ONLY SOURCE OF Six Rivers | 1640
SLOPE OF Norte Plateau May 2017 | 2014 INFORMATION FOR THIS NF
GASQUET Mtn. (EO 24) SITE IS A 2014 MCRAE
MOUNTAIN, SIX (4112388) COLLECTION. NEEDS
RIVERS FIELDWORK.
NATIONAL
FOREST.
19 Six Rivers National | Del High CCH, Jan 25-Jul- Six Rivers | 1640
Forest, High Plateau | Norte Plateau 2017 2014 NF
Mountain Quad, Mtn. (HSC1032
northeast slope of (4112388) 77)
Gasquet Mtn.
20 Jedediah Smith Del Hiouchi Calflora, 1-Jan-1983 | 1+ individuals Jedediah
Redwoods SP Norte (4112471) May 2017 Smith
(casp67) Redwoods
SP
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Rec. | Locality County | Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
21 Darlingtonia; Smith | Del Gasquet CCH, Jan 31-May-
River, Darlingtonia | Norte (4112378) 2017 1936
(UC105246
5)
22 Six Rivers NF Del High NRIS, Feb | 1-Jan-1903 | individuals Six Rivers
Norte Plateau 2017 NF
Mtn. (51003006
(4112388) 8 VIPRO2
)
23 Six Rivers NF Del Gasquet NRIS, Feb | 17-Jun- 553 individuals Six Rivers
Norte (4112378) 2017 1995 NF
(0510_VIP
RO2 5100
60036)
24 Six Rivers NF Del High NRIS, Feb | 1-Jan-1903 | individuals Six Rivers
Norte Plateau 2017 NF
Mtn. (51003001
(4112388) 1_VIPRO2
)
25 Six Rivers NF Del High NRIS, Feb | 1-Jan-1903 | individuals Six Rivers
Norte Plateau 2017 NF
Mtn. (51003002
(4112388) 6_VIPRO2
)
26 Six Rivers NF Del Shelly NRIS, Feb | 1-Jan-1903 | individuals Six Rivers
Norte Creek 2017 NF
Ridge (51002002
(4112387) 8 VIPRO2
)
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Rec. | Locality County | Quad Reference | Date Last | Population Info Threats Land Elev.
# (Source) | Observed Manager | (ft.)
1 STONY CREEK Del Gasquet CNDDB, 18-Jun- NPOLY: 100+ PLANTSIN | TRAMPLING - Six Rivers | 400
BOG, ABOUT 1 Norte (4112378) May 2017 2014 1988 WITHIN DFG STONY | TRAIL NF, DFG
MILE NORTH OF (E02) CREEK ER. S POLY: 423 THROUGH
GASQUET AT PLANTS IN 1995, 809 IN OCCURRENCE,
CONFLUENCE OF 2014. 2005 GREENHOUSE BUT VISITORS
NORTH FORK OBS FROM "STONY LIKELY TO BE
SMITH RIVER CREEK TRAIL" AND BOTANICAL-
AND STONY VAGUE COLLECTIONS LY SENSITIVE.
CREEK. FROM "GASQUET"
ATTRIBUTED HERE.
INCLUDES FORMER
OCCURRENCE #6.
1 Along Stony Creek Del Gasquet CCH, Jan 9-Apr-1970
E from its junction Norte (4112378) 2017
with N Fork of the (HSC1910)
Smith River.
1 S side of Stony Del Gasquet CCH, Jan 8-Sep-1973
Creek, 1.5 mi. N of | Norte (4112378) 2017
Gasquet (HSC2743
0)
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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 | (seenin (notseen | Recent | Recs. Records
System Locations Records | Past20 inpast 20 | gpg, (5 mile on NFS
(NFS) lands | table yrs) yrs) buffer) | 1ands
above)
Angeles: - ) ) ) ) B B 0
Cleveland: - B - - - - - 0
Eldorado: - B B B B - - 0
Inyo: B ) ) ) ) B B 0
Klamath: - B B B B - - 0
Lake Tahoe - - - - - - - 0
Basin MU:
Lassen: - B B B B - - 0
Los Padres: - B B B B - - 0
Mendocino: - B B B B - - 0
Modoc: B ) ) ) ) B B 0
Plumas: - B B B B - - 0
San - - - - - - - 0
Bernardino:
Sequoia: B ) ) ) ) B B 0
Shasta- - - - - - - - 0
Trinity:
Sierra: B ) ) ) ) B B 0
1,2,3,4,
5,6,7,8,
9,10, 11,
12, 13,
14, 15,
Six Rivers: 16,17, 19 7 13 13 19-Jun- 7 26
2015
18,19,
20, 21,
22,23,
24,25,
26
Stanislaus: - B B B B - - 0
Tahoe: B ) ) ) ) B B 0
Totals: N/A 19 7 13 13 N/A 7 26

Demographic and Population Trends: Viola primulifolia subsp. occidentalis is known from
approximately 26 occurrences in California, 19 of which are included as Element Occurrences
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(EOs) in the CNDDB database (2018). The seven occurrences not in CNDDB are mostly
represented from NRIS (2017) (five occurrences), with one occurrence represented only by CCH
(2017) and another represented only by Calflora (2017). Of the 19 EOs, 18 occur on the Six
Rivers NF, and one (EO 23) is listed as having an unknown land ownership. All EOs are listed as
extant, with 13 EOs having been visited in the last 20 years, in 2014-2015, and 6 have not been
visited since 1995 or earlier. Of the EO site quality rankings, 1 is listed as Excellent, 11 as Good
and 7 as unknown (CNDDB 2018).

Population sizes have been estimated for 13 EOs, and for one NRIS record. Of these, five
occurrences have been estimated in at least one year to be over 1,000 individuals, four have
between 500 and 1,000 individuals, another four have between 100 and 500 individuals, and one
was estimated in 1982 at 1-10 individuals.

It should be noted that this plant is a perennial, so its population numbers are not expected to
fluctuate greatly. However, it spreads by rhizomes and stolons, and thus individuals may easily
intercalate, or young individuals may occur within a larger patch, so if census-takers utilize
different definitions of what is identified as one individual, then significant variation in counts
may be introduced to the record. Carothers and Frost (2006) asserted that this condition makes it
very difficult to delineate individuals or establish demographics, and so they defined a cluster of
leaves and stems arising from the same node as a “stem” and equivalent to an individual. A
second source of error is detectability, as pointed out in the notes for EO 16: “accurate counts
unlikely due to dense vegetation”. This species will be most detectable during its flowering
season, when large individuals may have several bright white, easily recognizable flowers. It is
not recorded in CNDDB whether any population was affected by the 2002 Biscuit Fire which
burned several Darlingtonia fens where this plant occurs (Ratchford et al. 2005; Kagan et al.
2006; Jules et al. 2011).

Although all of the EOs have their trend listed as unknown, eleven of them have been censused
in more than one year. Censusing efforts were concentrated in the years 1995, 2004, and 2014.
Trends from these censuses indicate a dramatic increase in population size over time, but
Carothers and Frost (2006) attribute part of this shift to changes in estimation protocols after
2004. Ten of the EOs were censused in both 1995 and 2014. All ten populations increased
between 8% and 1,027%, with a mean increase of 406%. One population was censused in the
years 2002 and 2014 instead, and that population decreased 64% in size.

Life History: Viola primulifolia subsp. occidentalis is a perennial rhizomatous herb, of
unknown lifespan. It blooms from April to September (Little and McKinney 2015; CNPS 2018).

Seed dispersal in this species is likely diplochorous (ballistic dispersal from mature capsules over
short distances, followed by dispersal by ants attracted to an oil body on the seed), and this form
of seed dispersal is thought to have evolved to avoid seed predators such as slugs, mice, voles,
and birds (Beattie and Lyons 1975). Several species of ants are known to occur in Darlingtonia-
dominated serpentine fens (Ratchford et al. 2005), a preferred habitat of V. primulifolia subsp.
occidentalis (Kagan et al. 2006).
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Pollinator rewards available in most Viola flowers include nectar and pollen. An extensive
literature on violets have reported bumblebees, honeybees, solitary bees, syrphid flies,
butterflies, skippers, hawkmoths, moths, and beeflies as pollinators (Little and McKinney 2015).

Thrips are often observed with Viola pollen attached to their bodies, there is currently no
evidence they play a role in pollination of Viola. However, due to the high frequency that thrips,
aphids, and other minute insects with pollen on their bodies have been observed in Viola flowers,
it seems probable that these insects sometimes effect pollination (Little and McKinney 2015).

Diversity: According to Clausen (1964) and Marcussen et al. (2012), the genus Viola, with a
base chromosome number of X=6 or 7, originated in South America and dispersed into North
American in the early Miocene (ca 18 Ma) where it evolved into about 100 species belonging to
two diploid sections, four tetraploid sections, and five high-polyploid species clusters. Viola
primulifolia subsp. occidentalis belongs to the tetraploid Section Plagiostigma, and has a
chromosome number 2n = 24. This section is descended from an ancient allotetraploid hybrid of
a member of the diploid Section Chamaemelanium and another unidentified diploid lineage.
Members of Sect. Plagiostigma have since spread circumboreally beyond North America. Using
clones of the low copy number nuclear gene glucose-6-phosphate isomerase (GPI), coupled with
phylogeny reconstruction techniques specialized for elucidation of allopolyploid species
networks, Marcussen et al. (2012) were able to identify and pinpoint instances of hybridization
among North American Viola species. They found that V. primulifolia subsp. occidentalis
(named V. occidentalis in their paper) is most closely related to another west coast species, V.
macloskeyi (from which it is estimated to have diverged approximately 3.4 million years ago).
This species pair also appears to have served as one parent in an Alaskan accession of the
octoploid circumboreal species V. palustris (whose other parent is the tetraploid V. repens). From
this analysis, it appears that that V. primulifolia subsp. occidentalis is not closely related to the
eastern North American V. primulifolia.

No population level studies of V. primulifolia subsp. occidentalis have come to light in the
research for this profile, and in none of the studies reviewed has there been a suggestion that any
significant within-species variation occurs.

Habitat: Viola primulifolia subsp. occidentalis occurs in wetlands associated with perennial
seeps and on streamsides, especially Darlingtonia californica wetlands. It prefers microsites with
a prevalence of gravelly or rocky surface and coarse-textured soils, flowing water, moderate to
steep slopes, and open canopy (Carothers and Frost 2006). It is found at 100-900 meters
elevation (Little and McKinney 2015; CNPS 2018).

These wetlands tend to be small, averaging 1-1.5 acres, and they have strong perennial flows of
cold water averaging pH 8. The high water flow keeps soil nutrients low, inhibiting succession
and can shift due to subsurface changes, resulting in sudden shifts in the area or shape of the
wetlands (Tolman 2007; USDA 2018b). The high pH water flows out of fractures in serpentine
surficial geology, specifically the Josephine Ophiolite, which also creates a soil with an unusual
mineral composition that is toxic to many plant species; it is high in heavy metals such as nickel

29



Viola primulifolia L. subsp. occidentalis (Gray) L.E. McKinney & R.J. Little

and chromium, high in the light metal magnesium, and low in essential minerals such as calcium,
nitrogen and phosphorus (Kagan et al. 2006).

These wetlands are subject to natural fire on an 18-45-year return interval, and this reduces the
total vegetation cover of the wetland somewhat (but not species richness) for about five years,
but ultimately preserves the habitat by removing successional shrub cover and reducing the
accumulated soil nutrients that facilitate succession (Tolman 2007; Kagan et al. 20006).

In addition to Darlingtonia californica, serpentine fens are dominated by perennials such as
Narthecium californicum, Sanguisorba officinalis, Eviophorum criniger, Helenium bigelovii, and
other hydrophytic forbs and graminoids (Carothers and Frost 2006). The fens are surrounded by
several shrubs and trees, typically Chamaecyparis lawsoniana, Pinus monticola, P. jeffreyi,
Rhododendron occidentale, and Ledum glandulosum (Jules et al. 2011). Other rare species
restricted to serpentine fen habitat are Hastingsia bracteosa, H. atropurpurea, Gentiana
setigersa, and Epilobium oreganum (Kagan et al. 2006).

Habitat Status or Trend: Darlingtonia fens recover fairly quickly from fire (Tolman 2007,
Ratchford 2005; USDA 2018b) without significant loss in species richness. Indeed, these
wetlands may be fire dependent, as gradual accumulation of nitrogen and decrease in soil
moisture will drive succession to shrub to savanna over a long fire-free interval of 100 years
(Tolman 2007). The natural fire regime has been suppressed over the past 100-150 years
throughout this region, resulting in shrub encroachment and increased fuel loads, potentially
leading to hotter fires and consequent increased erosion (Kagan et al. 2006).

Darlingtonia fens occur on serpentine substrate which is high in metals, and large scale mining
operations for nickel, chromium, copper, and gold have affected this habitat in the past (Kagan et
al. 2006), likely responsible for the loss of a V. primulifolia subsp. occidentalis site in Douglas
County, Oregon. Impacts from road-building associated with mining are the most extensive
mining impact (Kagan et al. 2006). Carothers and Frost (2006) note that many occurrences are
located below roads and suffer effects on hydrology, especially shrinkage of the size of the fen
area.

Capacity for the Species to Disperse: This species does not have cleistogamous flowers
(Little 2012), but whether its chasmogamous flowers are outcrossed and/or selfed is not known.
The number of seeds per capsule is reported for Viola as 6-75 (Little and McKinney 2015). Total
seed production per year per plant depends on the number of flowers fertilized, but might be
expected to be a few hundred based on images of this species in CalPhotos (2018). This species
appears to have very low proportion of sexually reproductive individuals, with reproduction
highest in areas of high severity burning immediately after the Biscuit Fire, so this species may
rely on vegetative reproduction where vegetative cover is high (Carothers and Frost 2006).

Lengyel et al. (2010) estimated that over 70% of Violaceae species are myrmecochorous. Two
distinct seed dispersal syndromes are recognized in Viola (Beattie and Lyons 1975; Little and
Lieper 2012): 1) myrmechory (defined as passive release of seeds from capsules, followed by
dispersal by ants, and marked by the presence of key traits: mature capsule held on or near the
ground, a thin-walled capsule [usually annual species], seeds with a conspicuous elaiosome, and
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seeds dispersed passively below the plant), and 2) diplochory (defined as explosive ejection of
the seeds from the capsule, followed by dispersal by ants, with the presence of these key traits:
mature capsules held erect above the leaves, a capsule with thickened walls (usually perennial
species), seeds with a small elaiosome, and seeds ballistically dispersed 1-5 m away from the
parent plant). It has not been reported whether V. primulifolia subsp. occidentalis seed bears an
elaiosome, but imagery of this species (CalPhotos 2018) shows its flowers held well above the
leaves. The seed size of V. primulifolia subsp. occidentalis is 1.5-2 mm (Little and McKinney
2015), typical of diplochorus Viola spp. (Beattie and Lyons 1975). On this partial evidence, it
may be inferred that its seeds are dispersed by diplochory.

Little and Leiper (2012) made a case study of the capsule dehiscence of the diplochorous
Australian species V. betonicifolia. The capsules open by splitting along the sutures between the
valves, resulting in three V-shaped segments with seeds exposed on their upper surface. When
split apart, each valve contracts while drying and the two sides of each V put pressure on the
sides of the seeds, causing them to pop out. For this species, the process of capsule opening,
followed by drying and seed ejection, took a few hours. Little and Leiper measured the distance
the seeds were ejected from capsules of plants in cultivation and found the mean distance to be
149 cm, with two of the 85 seeds measured being flung more than 300 cm, consistent with the
findings of previous studies of Viola seed dispersal. Information on the distance that ants
disperse scavenged Viola seed is lacking. Little and Leiper (2012) speculate that dispersal by
flotation may be significant for species occupying wetland sites, but that this dispersal hypothesis
requires testing.

Viola primulifolia subsp. occidentalis appears to be primarily a poor disperser, utilizing a
combination of vegetative spread via its root system (rhizomatous) and, late in the season, via
specialized stems (stoloniferous) (Carothers and Frost 2006) and seed dispersal over short
distances to maintain its local populations.

Viola primulifolia subsp. occidentalis appears to have a habitat requirement for serpentine fens,
which can occur in a complex of adjacent sites connected by water flow, but in general are
isolated by patchiness of the serpentine distribution and by watershed divides, which distances
pose significant barriers to the movement of this species.

Threats: Kagan et al. (2006) identify several major threats to the serpentine fens habitats in
general. Alteration of hydrology is considered the primary threat, as this habitat depends on
perennial water flow from small sources. Identified causes of altered hydrology include: mining,
off-highway vehicle (OHV) use, road construction and maintenance (especially putting drainage
ditches along roads through populations, or where vehicle tracks intercept and divert stream
courses), fire suppression activities (hand line, dozer line and helispot construction), and rural
domestic water use and diverting water for agriculture, which is expanding in Del Norte County
and has reduced water in some fens. Road construction, primarily associated with mining, was
identified as extensive throughout the North Fork of the Smith River drainage, particularly at
Gasquet Mountain. The second threat they identify is altered fire cycles, resulting in shrub and
tree encroachment, leading to reduced water availability, increased cover, and reduced light.
Viola primulifolia subsp. occidentalis appears to prefer open habitats. A third, emerging threat, is
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invasive species, specifically Lythrum salicaria, Fallopia japonica, Conium maculatum, Rubus
armeniacus, and Centaurea diffusa. CNPS (2018) identifies mining, logging, road construction,
and vehicles as the primary threats to this species. NatureServe (2018) cites mining, prospecting,
and residential water diversion from springs as threats.

Threats specific to certain populations of this plant in California identified in CNDDB (2018)
are: effects related to roadbuilding, such as road through a population, or runoff or erosion from
adjacent roadcut (4 instances), disturbance from illegal marijuana cultivation (2 instances),
damage from ORVs (1 instance), ponding and hose placement for water supply for adjacent
residences (1), and trampling by visitors along a trail through a population in the Six Rivers NF

(1).

Fire as a disturbance was listed for one site in CNDDB (2018), but natural fire, as noted in
discussions above, appears to have little negative impact on the species occupying this
perpetually saturated habitat, and may be required to maintain the conditions this species needs
to survive.
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