Species Account: Clarkia borealis subsp. arida 2020-11-03

1. Species: Clarkia borealis E. Small subsp. arida E. Small, Shasta clarkia

Photo Credit: Steve Laymon, 2018 CC BY-NC 4.0
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2. Status: Table 1 summarizes the current status of this species or subspecies/variety by various
ranking entities and defines the meaning of the status.

Table 1. Current status of Shasta clarkia

Entity Status | Status Definition

NatureServe CA?* | G4T2 Global Rank: G4: Apparently Secure — Uncommon but not
rare; some cause for long-term concern due to declines or other
factors. T2: Subspecies is Imperiled — At high risk of
extinction due to very restricted range, very few populations
(often 20 or fewer), steep declines, or other factors.

S2 State Rank: S2: Imperiled in the state because of rarity due to
very restricted range, very few populations (often 20 or fewer),
steep declines, or other factors making it very vulnerable to
extirpation from the nation or state.

California Rare 1B.1 1B: Plants Rare, Threatened, or Endangered in California and
Plant Rank® Elsewhere;

0.1: Seriously threatened in California (over 80% of
occurrences threatened / high degree and immediacy of threat)

California State Not

Listing® listed
USDA Forest Not
Service! listed
USDI FWS¢ Not
listed
USDI BLM! BLMS | Sensitive

NatureServe OR® | Not

present
Oregon State Not
Listing" present
NatureServe NV' | Not

present
Nevada State Not
Listing’ present

# California Natural Diversity Database, California Dept. of Fish & Wildlife [CNDDB]
b California Native Plant Society [CNPS]

¢ California Department of Fish and Wildlife [CDFW]

4 US Forest Service Region 5 Forester’s List [USDA] and Pacific NW Survey and Manage
[USDA & BLM]

¢ US Department of Interior Fish and Wildlife Service [USFWS]

fUS Department of Interior Bureau of Land Management [BLM]

£ Oregon Biological Information Center [ORBIC]

B Oregon Department of Agriculture [ODA]

 Nevada Natural Heritage Program [NNHP]

J Nevada Division of Forestry [NDF]
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Note: Individual State Heritage Programs (CNDDB, ORBIC, NNHP) represent NatureServe
and contain more up-to-date ranks for their state than NatureServe Explorer.

Shasta clarkia was added to the CNPS Inventory of Rare and Endangered Plants of California in
1980 (CNPS 2020).

3. Taxonomy: Table 2 summarizes this species or subspecies/variety’s name status in key
literature.

Table 2. Name status of Shasta clarkia

Entity Name Status
CNDDB and CNPS Clarkia borealis E. Small ssp. arida E. Small
Jepson eFlora Clarkia borealis subsp. arida E. Small

Jepson Manual (1993) Clarkia borealis E. Small ssp. arida E. Small
Flora of North America | Not yet treated.

USDA NRCS? PLANTS | Clarkia borealis E. Small ssp. arida

? Natural Resources Conservation Service [NRCS]

Synonymy: No synonyms of Shasta clarkia are noted in Tropicos (2020) or IPNI (2020). The
Plant List (2013) does not recognize subspecies of Clarkia borealis.

Jepson eFlora link: https://ucjeps.berkeley.edu/eflora/eflora_display.php?tid=49893

Type locality: Shasta clarkia, when described by Edward Small (1971), was known only from the
type locality: Shasta County, California, State Route 44 east of Redding, 1.2 miles east of
intersection with County Road A-17, 7.7 miles west of Shingletown, 40° 30’ N, 122° 00’ E,
elevation 1700 ft. Collector E. Small, 206. The type specimen is at DAO, isotypes at MO, UTC
and likely additional herbaria. Of note about the type specimens: the sheets contain both leafless
stalks in full fruit collected July 21, 1967 at the type locality, as well as flowering plants pressed
April 20, 1971 which were grown in Ottawa, Canada from seed of the wild-collected plants (See
Small UTC00156540 specimen).

4. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]:
Table 3 summarizes the distribution and frequency of this species or subspecies/variety within
National Forest System Lands in California. Table 4 lists all known occurrences of this species
or subspecies/variety within California. Individual occurrences are defined as sites that contain
an individual, population, or groups of populations of the plant that are located more than 0.25
mile apart from each other as defined by the CNDDB.
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Table 3. Known Occurrence Frequency of Shasta clarkia within the Planning Area (NRIS,
CNDDB, Calflora/CCH databases)

National Record #s | CNDDB | Non- Recent | Historical | Most Recent | Total
Forest (from EOs CNDDB | (seen (not seen | Observation | Records
System Locations Records | in past | in past 20 | Date on NFS
(NFS) table 20 years) lands
lands below) years)

Shasta- 29 1 0 0 1| 15un1996 [
Trinity:

Totals: N/A 1 0 0 1 N/A 1




Species Account: Clarkia borealis subsp. arida 2020-11-03

Table 4. Known Occurrences of Shasta clarkia within California (NRIS, CNDDB, Calflora/CCH databases). Duplicate
records from the same site are given the same record number and are included in red. Rows containing questionable
records are highlighted in pink.

Rec. | Locality County | Quad Ref. Date Population Info Threats Land Elev.
# (Source) | Last Mgr. (ft.)
Obs’d
TYPE LOCALITY.
OFF SSP. SEEN IN 1967.
HIGHWAY 44 HARLON LEWIS
EAST OF NOT SURE OF
REDDING, 1.2 TAXONOMIC
MILES EAST STATUS, ID
OF JUNCTION Clough CNDDB, 21-Tul- DIFFICULT. D.
1 WITH Shasta | Gulch Feb 2020 1967 TAYLOR REPORTS Unknown | 1700
COUNTY (4012251) | (EO 1) OBSERVING 1
ROAD A17,7.7 PLANT IN A
MILES WEST RESIDENTIAL
OF AREA IN THIS
SHINGLETOW VICINITY IN 1993.
N. NEEDS
FIELDWORK.
CA State Hwy
4412mie
intersection
with County CCH,
Road A17 (e of Inwood Feb 2020 | 21-Jul-
I | Redding, 7.7 mi | SP35® | (4012158 | (UC1461 | 1967 1699
w of 636)
Shingletown); ;
E of Redding,
Shasta Co.
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Table 4. Known Occurrences of Shasta clarkia within California (NRIS, CNDDB, Calflora/CCH databases). Duplicate
records from the same site are given the same record number and are included in red. Rows containing questionable
records are highlighted in pink.

Rec. | Locality County | Quad Ref. Date Population Info Threats Land Elev.
# (Source) | Last Mgr. (ft.)
Obs’d
State Hwy 44 E
f Redding, 1.2
rReldne
1 intersection Shasta | [Wood Feb 2020 1 21-Jul- 1699
. (4012158) | (LA9737 | 1967
with county rd 5)
Al7,7.7mi W
of Shingletown




Species Account: Clarkia borealis subsp. arida 2020-11-03

Table 4. Known Occurrences of Shasta clarkia within California (NRIS, CNDDB, Calflora/CCH databases). Duplicate
records from the same site are given the same record number and are included in red. Rows containing questionable
records are highlighted in pink.

Rec. | Locality County | Quad Ref. Date Population Info Threats Land Elev.
# (Source) | Last Mgr. (ft.)
Obs’d

Specimens in
fruit were
collected July
21, 1967, from
Shasta County
California. State
Highway 44,
east of Redding
1.2 miles east of
intersection

with County CCH,

| |RoadA17.77 | | Inwood Fgg%ﬁg 21-Jul-
miles west of (4012158) 1967
. 1073901
Shingletown. 5)
Level terrain.
Flowering
specimens were
grown in lathe
house in
Ottawa, Canada,
April 20, 1971,
from seed from
fruiting
specimens.
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Table 4. Known Occurrences of Shasta clarkia within California (NRIS, CNDDB, Calflora/CCH databases). Duplicate
records from the same site are given the same record number and are included in red. Rows containing questionable
records are highlighted in pink.

Rec. | Locality County | Quad Ref. Date Population Info Threats Land Elev.
# (Source) | Last Mgr. (ft.)
Obs’d
ABOUT 0.9 BLM:
MILE 1000 PLANTS Redding
NORTHWEST OBSERVED IN ROAD Recreat-
CNDDB, 1996. SITE IS MAINTEN- .
OF HIGHWAY Oak Run 15-Jun- ional
2 299 AT Shasta (4012261) Feb 2020 1996 BEING ANCE Area: 1700
(EO2) CONSIDERED FOR | COULD )
INGOT, EAST Shasta-
BLM LAND THREATEN. .
OF SHASTA EXCHANGE Trinity
LAKE. ) NEF?
margin of
Sugarpine
Camp Road 1.6
miles north of CCH,
Highway 299 Oak Run | Feb 2020 | 15-Jun-
2| junction (ca. 15 | SP® | 4012261) | GEPSIT | 1996 1801
air miles east of 2907)
Redding and ca.
1 mile N of
Ingot)
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Table 4. Known Occurrences of Shasta clarkia within California (NRIS, CNDDB, Calflora/CCH databases). Duplicate
records from the same site are given the same record number and are included in red. Rows containing questionable
records are highlighted in pink.

LOCALITY OF SSP.
ARIDA.

Rec. | Locality County | Quad Ref. Date Population Info Threats Land Elev.
# (Source) | Last Mgr. (ft.)
Obs’d
margin of
Sugarpine
Camp Road 1.6
miles north of Calflora,
Highway 299 Oak Run | Feb 2020 | 15-Jun- e
2 jurigctiony(ca. 15 | Shast | 4610961) | (xr16896 | 1996 | [T individuals 1683
air miles east of 4)
Redding and ca.
1 mile N of
Ingot)
500 PLANTS
OBSERVED IN
1996. PLANTS IN
ABOUT 1 THIS POPULATION
MILE NORTH HAVE SEEDS
OF THE MIDPOINT OF THE
SSIE%ELEFE\I CE Devils CNDDB, 15-Jun- RANGE BETWEEN ggcll\(/{ing
3 COW CREEK Shasta | Rock Feb 2020 1996 SSP. BOREALIS ROADWAY. Recreat. 1950
(4012271) | (EO 3) AND SSP. ARIDA; .
& CEDAR ional Area
CREEK. EAST HABITAT AND
OF SHASTA ELEVATION ARE
LAKE. MORE SIMILAR
ECOLOGICALLY
TO TYPE
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Table 4. Known Occurrences of Shasta clarkia within California (NRIS, CNDDB, Calflora/CCH databases). Duplicate
records from the same site are given the same record number and are included in red. Rows containing questionable
records are highlighted in pink.
Rec. | Locality County | Quad Ref. Date Population Info Threats Land Elev.
# (Source) | Last Mgr. (ft.)
Obs’d

McCandless

Gulch; along

McCandless

Gglch Road 1.5 ' Calflora,

miles northwest Devils Feb 2020 | 15-Jun-
3 from Highway | Shasta | Rock (2r12428 | 1996 1+ individuals 1952

299 (about 16 (4012271) | \&

air miles NE of )

Redding);

Shasta-Trinity

National Forest

McCandless

Gulch; along

McCandless

Gglch Road 1.5 ‘ CCH,

miles northwest Devils Feb 2020 | 15-Tun-
3 from Highway | Shasta | Rock (JEPS11 | 1996 2001

299 (about 16 (4012271) 2809)

air miles NE of

Redding);

Shasta-Trinity

National Forest
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Table 4. Known Occurrences of Shasta clarkia within California (NRIS, CNDDB, Calflora/CCH databases). Duplicate
records from the same site are given the same record number and are included in red. Rows containing questionable
records are highlighted in pink.
Rec. | Locality County | Quad Ref. Date Population Info Threats Land Elev.
# (Source) | Last Mgr. (ft.)
Obs’d
500 PLANTS OBS
IN 1997. SITE WAS
IN
CONSIDERATION
FOR BLM LAND
NORTH OF EXCHANGE. OCC
IS AT THE LOWER
HIGHWAY 36,
ELEVATION/ARID
1.5 AIR MILES .
NW OF INSKIP Inskip CNDDB, 19-Jun- LIMIT OF C. BLM
4 |HIL | AlR | Tehama | Hill Feb 2020 | |oo0"" | BOREALIS RANGE, Prvare | 1800
MILE, ISW OF (4012138) | (EO 4) LIKELY SSP. v
ARIDA RATHER
LITTLE
INSKIP HILL THAN SSP.
' BOREALIS, NO
SEED AVAILABLE
AT OBS TIME.
FURTHER
EVALUATION
NEEDED.
west base of
Inskip Hill,
about 1 mile Tnskip Calflora,
g4 | Wwestofroadto o o | Hill Feb 2020 1 18-Jun- 1 4, 41 dividuals 1906
summit, at end (xr16887 | 1997
. (4012138)
of jeep road 1)
shown on USGS
quadrangle
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Table 4. Known Occurrences of Shasta clarkia within California (NRIS, CNDDB, Calflora/CCH databases). Duplicate
records from the same site are given the same record number and are included in red. Rows containing questionable

records are highlighted in pink.

Rec.
#

Locality

County

Quad

Ref.
(Source)

Date
Last
Obs’d

Population Info

Threats

Land
Mgr.

Elev.

(ft.)

NE SLOPE OF
INSKIP HILL.
ON GRIDLEY
PROPERTY.

Tehama

Inskip
Hill
(4012138)

CNDDB,
Feb 2020
(EO 5)

3-Jul-
1993

ONLY SOURCE OF
INFORMATION
FOR THIS SITE IS
1993 COLLECTION
BY PARKER &
CLARK
IDENTIFIED AS C.
MILDREDIAE.
IDENTIFIED AS C.
BOREALIS SSP.
ARIDA BY L.
JANEWAY, BUT
HE FEELS THE
SSP. MAY NOT
WARRANT
RECOGNITION.

Unknown

1400

Along Lane
Valley Rd.,
Tehama Co.

Tehama

Inskip
Hill
(4012138)

Calflora,
Feb 2020
(po89536

)

19-Jun-
2016

101-1000 individuals
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Table 4. Known Occurrences of Shasta clarkia within California (NRIS, CNDDB, Calflora/CCH databases). Duplicate
records from the same site are given the same record number and are included in red. Rows containing questionable
records are highlighted in pink.

Rec. | Locality County | Quad Ref. Date Population Info Threats Land Elev.
# (Source) | Last Mgr. (ft.)
Obs’d
ONLY SOURCE OF
INFORMATION
FOR THIS
OCCURRENCEIS A
1999 COLLECTION
BY JANEWAY. ID
ONLY
DETERMINED TO
1 AIR MILE SE Shingleto | CNDDB, 26-Tun- C. BOREALIS.
6 OF MACON Tehama | wn Feb 2020 1999 PRESUMED TO BE Unknown | 1425
SPRINGS. (4012148) | (EO 6) C. B. ARIDA,
BASED ON
RANGE, BUT
DIFFERENCES
BETWEEN THESE
TAXA APPEARS
UNCERTAIN,
ACCORDING TO
JANEWAY.
Lanes Valle ) CCH,
Road about 2.5 Shingleto | go 2020 | 18-Jun-
6 . Tehama | wn 1450
miles S of (4012148) (JEPS11 | 1997
Manton Road 2906)
Lanes Valley . Calflora,
Road about 2.5 Shingleto | k2020 | 18-Jun- |, . .. .
6 . Tehama | wn 1+ individuals 1378
miles S of (4012148) (xr16874 | 1997
Manton Road 9
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Table 4. Known Occurrences of Shasta clarkia within California (NRIS, CNDDB, Calflora/CCH databases). Duplicate
records from the same site are given the same record number and are included in red. Rows containing questionable
records are highlighted in pink.

Rec. | Locality County | Quad Ref. Date Population Info Threats Land Elev.
# (Source) | Last Mgr. (ft.)
Obs’d
Along Lane Shingleto g:]iﬂzo()r;b 25-
6 Valley Rd., Tehama | wn (p089535 May- 11-50 individuals
Tehama Co. (4012148) ) 2015

14
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Shasta clarkia occurs in the southeast portion of the Klamath Ranges bioregion and the adjacent
foothills of the Cascade Ranges (JEPS 2020). With only six occurrences distributed across a
north-south elevation band twenty miles long, it is a narrow endemic. Of the six occurrences,
three are listed as unknown ownership, two are in the Redding Recreation Area, BLM, one is
part on BLM/part on private land. One of the BLM occurrences (EO 2) was mapped adjacent to
Shasta-Trinity NF in 1996 and may be partly on Shasta-Trinity NF (CNDDB 2020, Calflora
2020, CCH 2020, CNDDB 2020, Aaron Sims pers. comm. 2020). EO 2 was in a parcel under
consideration for an unspecified land exchange in 1996 (CNDDB 2020).

The three BLM occurrences have census data: EO 2 in 1996 had 1,000 plants; EO 3 in 1996 had
500 plants and EO 4 in 1997 had 500 plants. None have resurvey data reported (CNDDB 2020).
Two of the BLM occurrences (EO 3 and EO 4) appear to have been identified to the Shasta
clarkia subspecies based on elevation and aridity of the habitat (CNDDB 2020).

5. Brief description of natural history and key ecological functions [basis for other 12.53
components|:
Shasta clarkia is an erect annual herb whose size varies with annual moisture, but which grows to
less than a meter tall (JEPS 2020; CNPS 2020). It blooms from June to July, depending on the
aridity of the year (the April date of flowering on the type specimens is due to having been
grown in cultivation) (Small 1971, CCH 2020). Shasta clarkia occurs in natural forest and
woodland openings, or on cut-and-fill slopes along roads at elevations from 1,400 to 1,950
meters (CNDDB 2020). The substrate is reported as volcanic loam and rubble, or basalt and
breccia deposits, on sloped or level terrain (CNDDB 2020, Lewis 1977). Known locations occur
on volcanic flow formations of various ages (USGS 2020).

Shasta clarkia was described by Ernest Small from a single collection of plants in mature fruit,
from which he cultivated specimens for experimental crossing and chromosome studies (Small
1971). Small recognized Shasta clarkia as one of two subspecies of C. borealis, the other being
Northern clarkia (Clarkia borealis subsp. borealis). Small segregated Clarkia borealis from
Clarkia mildrediae but acknowledged them to be closely related, as a crossing study found that
hybrids of both subspecies of C. borealis and C. mildrediae were partially fertile (with moderate
to good amount of viable seed set in all crosses) (Small 1971, Small 1971a). The two subspecies
of Clarkia borealis have adjacent ranges, the distribution of Shasta clarkia occurs at the lower
elevation range of northern Clarkia and at its southern and eastern periphery; Shasta clarkia is
also sympatric with the widespread polyploid Clarkia rhomboidea, also related, but from which
it differs in several minor traits (Janeway 1977).

Shasta clarkia belongs to Clarkia, a distinctive western North American genus of 44 annual
species in the Onagraceae that includes both diploid and polyploid hybrid species (Sytsma and
Smith 1992, Gottlieb 2004). It has consequently been the focus of repeated taxonomic revision.
It has also served as a model system for genetic study as its members are prone to dramatic
chromosome repatterning via reciprocal translocations and aneuploidy (Sytsma and Smith 1992,
Gottlieb 2004). In a few cases, the descendants of these chromosomal rearrangements have
perpetuated themselves to the extent that they have been recognized by morphological and/or
ecological distinctness to be new species by “quantum speciation,” e.g. rapidly evolved though
chromosomal changes rather than slow adaptive evolution (Lewis 1962, Small 1972, Small
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1972a, Gottlieb 2004, Crawford 2010). This may be the case with Shasta clarkia, which Small
(1972, 1972a) postulated to be derived from Northern clarkia and possessing an adaptation to a
more xeric environment: lower stomatal frequency and thus a putatively lower transpiration rate.
Small appears to have based his decision to recognize Shasta clarkia as distinct primarily on
interfertility rates with the Northern clarkia races he studied, and chromosomal behavior of F1
hybrids (Small 1971, 1971a, 1972, 1972a). Although Small alludes to the presence of additional
morphological differences between the two subspecies, such as sparser branching and fewer
capsules in Shasta clarkia, his primary key character to distinguish the two subspecies is seed
size (Small 1971).

Subsequent collectors have voiced skepticism of their ability to tell Shasta clarkia from Northern
clarkia (C. borealis subsp. borealis) (Janeway 1997, Hoch pers. comm. 2020, Lewis 1977). In
2019, Martin Lenz collected seeds of Clarkia borealis from a site in the Carr Fire [likely Clarkia
borealis subsp. borealis]. Lenz found the seed size measurements were “all well below the size
ranges given for either subspecies” indicating seed size to be either too variable to use as a trait
to distinguish the subspecies, or that there is yet a third entity, with even smaller seeds, in this
group (Lenz pers. comm. 2020). In summary, although Ernest Small’s work is suggestive of
potential distinctness of Shasta clarkia, not enough study of the range and limits of variation of
the two putative subspecies of Clarkia borealis has yet been done to be confident in this taxon.

Pollinators are not reported for Shasta clarkia or its closest relatives, but for several species of
Clarkia, a range of bee genera, longhorn beetles, birds, butterflies, moths, bee flies, and small-
headed flies have been reported as floral visitors; leaf-cutting bees (Megachile spp.) and
lepidoptera have been confirmed as pollinators (CPC 2020). Clarkia is thought to be generally
outcrossed by insect pollination although all species are also self-compatible (Gottlieb 2004).

Shasta clarkia is reported to be found in several semi-arid community types, specifically:
openings of Quercus kelloggii-Arctostaphylos viscida woodland, or of mixed conifer forest of
Pseudotsuga menziesii, Pinus ponderosa, and Quercus kelloggii, or in an open mosaic of Pinus
attenuata thickets, groves of Cupressus macnabiana, and low density chaparral of Ceanothus
lemmonii (CNDDB 2020).

6. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 92,
10, 11, 12] including Threats and Risk Factors:
Of the six element occurrences, only two have quality rankings, one is Excellent and one is
Good. Both ranked occurrences are on BLM land, both have reasonably large populations, and in
both sites, the plants occur on the ‘cut and fill slopes’ of a roadway. These are the only two
occurrences that mention a specific threat: road/trail construction and maintenance, although the
roadside disturbance is also clearly serving as a habitat-opening opportunity in these two sites for
which the adjacent habitat is described as “dense woodland” and “dense forest” (CNDDB 2020).
As is thought to be the case for Northern clarkia, this subspecies may depend on disturbance to
maintain forest openings. In this region, the disturbance would historically have been fire, but
may currently be largely generated by roadside disturbance (Nelson 2012).

There are no repeat census figures from which to interpret trends (CNDDB 2020). Lewis (1977)
states that low population numbers or total absence are expected in dry years, so repeat census
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data, when available, would be difficult to interpret. Few populations have been added since the
species was described and none have been added in the past 20 years. This may be in part due to
the insufficiency of published keys to distinguish the two subspecies of C. borealis and C.
rhomboidea, resulting in skepticism of professional botanists about this taxon (e.g. Lewis 1977,
Janeway 1997).

It is possible that Shasta clarkia is an edaphic specialist that has diverged somewhat from
Northern clarkia, as its occurrences appear to be congruent with volcanic substrate (USGS 2020),
and the two occurrences with substrate observations also report volcanic surficial features
(CNDDB 2020). In this way it appears to differ from Northern clarkia, whose occurrences are
primarily reported on metamorphic substrate (CNDDB 2020), and whose occurrence locations
appear to be congruent with metamorphic geologic formations (USGS 2020). A compilation of
edaphic observations from occurrences of both subspecies would be needed to confirm this.
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