Species Account: Juncus regelii 2021-10-05

Species: Juncus regeliiBuchenau,
Regel’s rush

Photo Source: NRCS 2020, McDougall 2016, Barbara Ertter.

Photo Credits: Upper left, center, and lower right: Susan McDougall (with permission); upper
right: Barbara Ertter (with permission); lower left: Field Guide to Intermountain Rushes
available at NRCS 2020.

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 Regel’s rush

Entity Status Status Definition

NatureServe CA*? G4, S1 G4: Apparently Secure — Uncommon but not rare;
some cause for long-term concern due to declines or
other factors.
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S1: Critically Imperiled — Critically imperiled in the
state because of extreme rarity (often 5 or fewer
occurrences) or because of some factor(s) such as very
steep declines making it especially vulnerable to
extirpation from the nation or state/province.

California Rare Plant 2B.3 2B: Rare and endangered in California, more common

Rank® elsewhere.
0.3: Not very threatened in California (less than 20%
of occurrences threatened / low degree and immediacy
of threat or no current threats known).
This taxon was added to the CNPS Inventory of Rare
and Endangered Plants of California in 1974 and has
undergone no changes since 2001 (CNPS 2020).

California State Listing® | Not listed

USDA Forest Service® | Not listed

USDI FWS*¢ Not listed

USDI BLM* Not listed

NatureServe OR® Not listed

Oregon State Listing" Not listed

NatureServe NV! Not listed

Nevada State Listing’ Not listed

2020a]

# California Natural Diversity Database, California Dept. of Fish & Wildlife [CNDDB 2020,

b California Native Plant Society [CNPS 2020]

¢ California Department of Fish and Wildlife [CDFW 2020]

4US Forest Service Region 5 Forester’s List [USDA 2013] and Pacific NW Survey and
Manage [USDA & BLM 2014]
¢ US Department of Interior Fish and Wildlife Service [USFWS 2020]

fUS Department of Interior Bureau of Land Management [BLM 2020]

£ Oregon Biodiversity Information Center [ORBIC 2019]

P Oregon Department of Agriculture [ODA 2018]

! Nevada Natural Heritage Program [NNHP 2020]

I Nevada Division of Forestry [NDF 2012]

Note: Individual State Heritage Programs (CNDDB, ORBIC, NNHP) represent NatureServe
and contain more up-to-date ranks for their state than NatureServe Explorer.

Distribution, abundance, and population trend on the planning unit!

Table 2 summarizes the distribution and frequency of this species or subspecies/variety within
National Forest System Lands in California. Table 4 in Appendix 1 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 1/4 (0.25) of a mile apart from each other as defined by the CNDDB.

11909.12 Chapter 10, Section 12.53, components 2, 3, and 4.
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Table 2. Known Occurrence Frequency of Regel’s rush within the Planning Area (NRIS,
CNDDB, Calflora/CCH databases)

National Record #s | CNDDB Non- Recent Historical | Most Recent | Total
Forest System | (from EOs CNDDB (seen in (not seen | Obs. Date Records on
(NFS) lands Table 4) Records past 20 in past 20 NFS lands
in California years) years)

Klamath: 1 1 0 1 0 28-Jul-2010

Shasta-Trinity: 2,3 2 0 0 2 11-Jun-1992 2
Totals: N/A 3 0 1 2 N/A 3
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Sources: Distribution: Calflora 2020, CCH1 2020, CNDDB 2020. Baselayers: 2013 National
Geographic Society, i-cubed, Esri, Garmin, NOAA, NPS, USGS.
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Regel’s rush was last updated in the CNDDB on February 15, 2017 (CNDDB 2020), and
therefore all Calflora, CCH, and/or NRIS records prior to this date are assumed to have already
been reviewed and entered into the CNDDB for this plant. Accordingly, only records from
Calflora, CCH, and/or NRIS reported after this date have been reviewed for potential new or
updated occurrence information and are included in Table 4 in Appendix 1 as applicable.

In California, Regel’s rush is restricted to the Klamath Ranges bioregion (KR). It occurs in
Siskiyou County near Raspberry Lake in the Siskiyou Mountains and in several locations in
Trinity County in the Salmon and Trinity mountains. Outside of California, Regel’s rush occurs
in the western United States and Canada west of the Continental Divide (FNA 1993+, NRCS
2020). The closest record outside of California is from Eight Dollar Mountain in Josephine
County, Oregon. Three of the five California records are located on U.S. National Forest lands:
two are located in the Shasta-Trinity National Forest and one is in the Klamath National Forest.
The record in the Klamath National Forest (record #1) is within the Siskiyou Wilderness Area,
and Record #2 in the Shasta-Trinity National Forest is mapped on the border of the Trinity Alps
Wilderness Area. Out of the five records, three are historical and have not been visited in more
than 20 years, and two of those are solely based on museum specimens. Only one record (#1) has
been visited more than once, the first time in 1929 and the second time in 2010. A population
estimate has not been carried out at any of the locations.

Of the five California records of Regel’s rush, three are currently included in the CNDDB. The
two non-CNDDB records are located at least 6.5 miles from a known CNDDB occurrence. These
two records seem to represent new occurrences and should perhaps be evaluated for inclusion in
the CNDDB. Two specimen records available at online sources (CCH1 2020, CCH2 2020) were
examined but not included as a location for this species, because the location, habitat, and/or
elevation seemed out of range for Regel’s rush (pink highlighted rows in Table 4); these two
specimen records are questionable and should be examined by an expert in rush taxonomy.

Brief description of natural history and key ecological functions’

Regel’s rush is a perennial herb with long-creeping rhizomes (sometimes cespitose); the
flowering stems (culms) grow to 60 cm tall (FNA 1993+, JEPS 2020), producing flowers and
fruits from August to September (CNPS 2020, JEPS 2020). Plants are often found in moist
meadows and seeps in upper montane coniferous forest from 760-2045 m in elevation (CNDDB
2020, CNPS 2020). Habitats may also include floodplains, stream sides, creek bars and
riverbanks; substrates for this species are not often reported, but some of the locations where it
occurs are on gravelly or sandy soils, sometimes on granite or volcanic substrates (Peck 1915,
USDA 1983, CCH2, CPNWH 2020). Its southernmost known location in Oregon (on Eight
Dollar Mountain) is dominated by serpentine soils (CPNWH 2020, Nature Conservancy 2020);
this may also be true of the northernmost California location in the Siskiyou Mountains (Record
#1) and the Grader Gulch, Trinity County location (Record #5) (CDC 2020). Associates of this
species in California have not yet been recorded. Associates in Oregon include Pinus ponderosa,
P. contorta, Abies concolor, Pseudotsuga menziesii, Quercus garryana, Salix spp., Epilobium
spp., Poa pratensis, Glyceria striata, Deschampsia cespitosa, Agrostis spp., Carex spp.,
Eleocharis macrostachya, and Juncus spp. (Peck 1915, CCH2 2020, CPNWH 2020).

2 Basis for other 1909.12 Chapter 10, Section 12.53 components.
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Juncus is a genus of ca. 300 species found in temperate zones worldwide (FNA 1993+). In most
taxonomic works, Regel’s rush is placed either in subgenus Graminifolii or in subgenus Juncus
section Graminifolii (FNA 1993+, Drabkova et al. 2006). When placed in subgenus Graminifolii,
it is part of a group of 25 mostly North American, annual and perennial species (FNA 1993+). In
the phylogenetic analysis performed by Drabkova et al. (2006), Regel’s rush falls adjacent to
other species of subgenus Graminifolii, such as J. prominens, J. tiehmii, and J. uncialis. The
species in this group have flat leaves and terminal inflorescences with the flowers clustered
together in heads. Regel’s rush is distinguished by being perennial and having six stamens (with
the anthers longer than the filaments), slender seeds, and one to two very long seed appendages
that are longer than the seed body (FNA 1993+, JEPS 2020). Because identification of this
species is heavily dependent on seed characteristics, it is important that plants are identified
when they have mature fruits and seeds.

The pollination system of Regel’s rush has not yet been studied. Most Juncus are assumed to be
wind pollinated and the flowers are usually bisexual (having both pistil and stamens) (Michalski
and Durka 2007). In many species, the stigma of the pistil matures earlier in the day than the
anthers within the same flower (thus promoting outcrossing) (Michalski and Durka 2007). This
appears to be the case in at least some populations of Regel’s rush (Ertter 2020 pers. comm.). In
other rush species, such as the annual J. triformis (another member of subgenus Graminifolii),
flowers are primarily self-pollinating (Constanza 2002). In many Juncus, an individual flower is
open for less than 24 hours, and the opening of flowers within a population can be synchronized
(Constanza 2002, Michalski and Durka 2007).

The mode of seed dispersal in Regel’s rush is not known, and data are lacking on the purpose of
the very long appendages present on either end of the seeds (Ertter 2020 pers. comm.). Given the
wet and muddy habitat where this species grows, one can assume that the seeds are dispersed by
water, wind, and/or animals (Richards and Clapham 1941, Costanza 2002). The germination
ecology and early growth of Regel’s rush has not been studied, but many rushes are intolerant of
shade, and seedlings establish in open areas at the beginning of the growing season (Richards
and Clapham 1941). Rushes can also reproduce asexually via rhizomes, persisting without sexual
reproduction. The well-developed below-ground rhizomes and roots of some rushes can survive
fire, and, in some cases, fire may promote increased numbers of rush inflorescences (Clark and
Wilson 2001).

Overview of ecological conditions for recovery, conservation, and
viability? including Threats and Risk Factors

In California, this species is restricted to wetland habitats in the Klamath Ranges bioregion.
Many of the sites where Regel’s rush is located are relatively remote, with two found within or
on the boundary of Wilderness Areas. There are no current threats recorded for this species, none
of the records have site quality rankings in the CNDDB, and none of the populations have been
censused (CNDDB 2020). More information is needed for this species regarding population size,
habitat (and substrate) requirements, and habitat condition. Specimens collected from the known

31909.12 Chapter 10, Section 12.53, components 7, 9, 10, 11 and 12, as appropriate.
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populations should also be checked to make sure the species identification is correct; at this
writing, it is possible that only one population (Record #4) has been verified by an expert. The
likeliest future threat to Regel’s rush is climate change with its associated decreased precipitation
and increased fire incidence (Fried et al. 2004). As indicated above, Regel’s rush may be able to
survive low-intensity fire events, and these events could even promote increased floral
production. However, in order for populations of Regel’s rush to remain viable over time, the
water sources that feed its wetland habitats will also need to remain stable. The scale and speed
of anthropogenic climate change might exceed the capacity of the Klamath region to provide
refugia for wetand taxa with narrow ecological requirements, though careful management may
partially mitigate this risk (Olson et al. 2012).

Taxonomy*

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

Table 3. Name status of Regel’s rush

Entity Name Status
CNDDB and CNPS Juncus regelii Buch.
Jepson eFlora Juncus regelii Buchenau

Jepson Manual (1993) Juncus regelii Buchenau
Flora of North America | Juncus regelii Buchenau
USDA NRCS?* PLANTS | Juncus regelii Buchenau
? Natural Resources Conservation Service [NRCS 2020]

Synonymy: Juncus jonesii Rydberg (FNA 1993+, Tropicos 2020).
Jepson eFlora link (JEPS 2020): https://ucjeps.berkeley.edu/eflora/eflora_display.php?tid=29708

Type locality: Washington state. Mount Paddo [Mount Adams] (Suksdorf 678, W) (JSTOR
2020).

Key literature

Drébkova, L., J. Kirschner, and Cestmir VI¢ek. 2006. Phylogenetic relationships within Luzula
DC. and Juncus L. (Juncaceae): A comparison of phylogenetic signals of trnL-trnF intergenic
spacer, trnL intron and rbcL plastome sequence data. Cladistics 22: 132—-143.

Michalski, S. G. and W. Durka. 2007. Synchronous pulsed flowering: analysis of the flowering
in Juncus (Juncaceae). Annals of Botany 100: 1271-1285.

Richards, P. W. and A. R. Clapham. 1941. Juncus L. Journal of Ecology 29: 362—-368.

41909.12, Chapter 10, Section 12.53, component 1.
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Purpose: This is to maintain the best available science on a species that could be used by the
Forest Service in a variety of functions. Specifically, there would be additional steps and
evaluations to determine whether or not this species would be considered a Species of
Conservation Concern under the 2012 Planning Rule or a Sensitive Species under the 1982
Planning Rule.
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Table 4. Known Occurrences of Regel’s rush within California (NRIS, CNDDB, Calflora/CCH databases).

2021-10-05

Appendix 1: Known Occurrences

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 Last | Population Info Threats Land Elev.
# (Source) Obs’d Mgr. (ft.)
1 RASPBERRY Siskiyou | Preston CNDDB, 28-Jul- UNKNOWN NUMBER Klamath 5100
LAKE, NORTH Peak Dec 2020 2010 OF PLANTS OBSERVED NF in
OF PRESTON (4112375) (EO 2) IN 2010. A 1929 Siskiyou
PEAK. COLLECTION BY Wilderness
KILDALE FROM Area
"RASPBERRY LAKE,
SOUTH FORK OF
INDIAN CREEK, 6000
FEET" IS ALSO
ATTRIBUTED TO THIS
SITE. NEEDS
FIELDWORK.
2 WEAVER BALLY | Trinity Rush Creek | CNDDB, 29-Jun- ONLY SOURCE OF Shasta- 6700
ROAD. Lakes Dec 2020 1977 INFORMATION FOR Trinity NF,
(4012278) (EO 3) THIS SITE IS A 1977 on border
HOWE COLLECTION. with
NEEDS FIELDWORK. Trinity
Alps
Wilderness
Area

11
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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 Last | Population Info Threats Land Elev.
# (Source) Obs’d Mgr. (ft.)
3 IRONSIDE Trinity Ironside CNDDB, 11-Jun- SITE BASED ON A 1992 Shasta- 5000
MOUNTAIN, Mtn. Dec 2020 1992 TAYLOR RECORD IN Trinity NF
TRINITY RIVER (4012374) (EO 4) CALFLORA. SOURCE
WATERSHED, OF CALFLORA
ABOVE ZIEGLER RECORD IS GIVEN AS
SPRING. "DEAN W TAYLOR
HERBARIUM
SPECIMENS" BUT TYPE
OF CALFLORA
RECORD IS GIVEN AS
"CHECKLIST OF AN
AREA"; UNCLEAR IF A
COLLECTION EXISTS
FOR THIS SITE.
4 Stuart Creek near Trinity Rush Creek | CCHI, 23-Aug- Private 2500
Trinity Alps Lakes December | 1953
Resort. (4012278) 2020
(RSA9859
D
4 Trinity County: Trinity Rush Creek | CCHI, Dec | 23-Aug- Private 2500
Stuart Creek near Lakes 2020 1953
Trinity Alps Resort (4012278) (UCD1416
83)
5 Grader Gulch Trinity Seven Calflora 11-Jul- 1+ Private
Lakes Basin | 2020 2001
(4112224) (svy2852)
KOA Campground | Del Crescent CCH2, 25-May- Scrub and meadows with 82
on CA-Highway Norte City December | 1987 Malus and Rhamnus
101, about 4 miles (4112472) 2020
north of Crescent (SFV11473
City 5)
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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 Last Population Info Threats Land Elev.
# (Source) Obs’d Mgr. (ft.)
Kneeland, Barry Humbold | Taqua CCHI, Dec | 11-Jul- Oak woodland 2833
Ridge along private | t Buttes 2020 1974
road (4012368) (HSC4384
9]
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Appendix 2: Additional Considerations at the Forest Level

<This section, including the next 5 subheadings, would be filled out by Forest Service
botanists.>

<Forest Name>

Geographic distribution within the Forest
A. Scarce or isolated
B. Patchy or gaps
C. Contiguous

<Select a geographic distribution rank and provide references or cite ‘specialist expertise,
<name>’ where appropriate.>

Abundance of the species on the Forest

A. Rare — current abundance is low enough that stochastic and other factors could lead to
potential imperilment.

B. Uncommon — current abundance is large enough that demographic stochasticity is not
likely to lead to rapid local extinction, but, in combination with highly variable
environmental factors, could pose a threat.

C. Common — current abundance is large enough that species persistence is not threatened
by demographic stochasticity in combination with environmental variation.

D. Insufficient information to draw inferences about criterion.

<Select a species abundance rank and provide references or cite ‘specialist expertise, <name>’
where appropriate.>

Population trend on the Forest
A. Significant downward or suspected downward population trend.
B. Stable population.
C. Upward population trend.
D. Insufficient information to draw inferences about criterion.

<Select a population trend rank and provide references or cite ‘specialist expertise, <name>’
where appropriate.>

Habitat trend on the Forest
A. Decline in habitat quality or quantity.
B. Stable amounts of suitable or potential habitat, relatively unchanged habitat quality.
C. Improving habitat quality or increasing amounts of suitable or potential habitat.
D. Insufficient information to draw inferences about criterion.

<Select a habitat trend rank and provide references or cite ‘specialist expertise, <name>’where
appropriate.>

14
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Vulnerability of habitat on the Forest

A. Substantial modification of habitat has occurred or is anticipated with conditions
departing from expectations based on NRV, and/or habitat is impacted by modern
stressors such as drought, climate change, high intensity wildfire and wildfire suppression
disturbances, loss of natural openings due to historical wildfire suppression, nonnative
invasive species, water impoundments and diversions, and recreation, etc.

B. Habitat modification is likely to result in ecological patterns similar to the range of
historical conditions, but is being impacted by modern stressors.

C. Habitat resilient, changes are similar in frequency and intensity to those expected from
NRYV, and modern stressors not significant.

D. Insufficient information to draw inferences about criterion.

<Select a habitat vulnerability rank and provide references or cite ‘specialist expertise,
<name>’where appropriate.>

Additional Forest specific information related to the SCC determination

<This section is provided for Forest botanists to add additional Forest specific information that is
not captured in the section above, if necessary. Provide a narrative description here of the
additional relevant information. State “No additional information” if this section is not used.>
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