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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 tree climacium moss.

Entity Status Status Definition
NatureServe CA? G5 G5: Secure — Common; widespread and abundant.
S1 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 state.

California Rare Plant 2B.1 2B: Plants rare, threatened, or endangered in

Rank® California, but more common elsewhere.

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

This species was added to the CNPS Inventory on
May 5, 2014 and has not undergone any subsequent
change in status.

California State Listing® | Not listed

USDA Forest Serviced | Not listed

USDI FWS* Not listed

USDI BLM' Not listed

NatureServe OR® SNR Not ranked in Oregon.
Oregon State Listing" Not listed

NatureServe NV' Not present

Nevada State Listing’ Not present

# California Natural Diversity Database, California Dept. of Fish & Wildlife [CNDDB 2021,
2021a]

b California Native Plant Society [CNPS 2021]

¢ California Department of Fish and Wildlife [CDFW 2021]

4 US 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 2021]

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

£ Oregon Biodiversity Information Center [ORBIC 2019]

B Oregon Department of Agriculture [ODA 2018]

i Nevada Natural Heritage Program [NNHP 2021]

J 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.
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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.

Table 2. Known occurrence frequency of tree climacium moss 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 - 1 - 17-Nov-2004 1

11909.12 Chapter 10, Section 12.53, components 2, 3, and 4.
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T 7
National Forest
System Lands

{:—‘ Wilderness
| Kiamath NF
' Shasta-Trinity NF

Sources: Distribution: CNDDB 2021. Baselayers: 2013 National Geographic Society, i-cubed,
Esri, Garmin, NOAA, NPS, USGS.
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Tree climacium moss was last updated in the CNDDB on June 10, 2014 (CNDDB 2021), and
therefore all Calflora, CCH, 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, 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.

Tree climacium moss has a circumboreal distribution with disjunct populations found in Mexico
(Veracruz), New Zealand, and Australia (Horton and Vitt 1976, Shaw et al. 2012, Eckel 2014,
CNABH 2021). In North America, it occurs from Alaska eastward across Canada to Greenland,
and extends southward to California, Arizona and New Mexico in the west, and to Illinois,
Michigan, Virginia, and North Carolina in the east (Shaw et al. 1994, Eckel 2014).

In California, this species was noted by Norris and Shevock (2004a) as possibly occurring “near
the Oregon border.” There is presently just one confirmed record within the state, based on a
2004 collection (Martin Lenz 802, CAS) from ca. 27 miles south of the Oregon line in the High
Cascade Range (CaRH) bioregion of Siskiyou Co. (CNDDB 2021; J. Shevock 2021, personal
communication). This occurrence is > 150 miles from the nearest known localities for C.
dendroides in central Oregon (CPNWH 2021).

The single Californian record is located on the Klamath National Forest and is not within a
designated Wilderness Area. The site has not been revisited, and there is no information on
population size or trends over time.

In the CNABH (2021) database there are three additional Californian records, including two with
vague locality information and a third record based on a 1986 collection (Thiers 49735, SFSU)
from Del Norte Co., Alder Camp Road near parking lot at bridge over Klamath River. The
identification of the Del Norte Co. material is doubtful (J. Shevock 2021, personal
communication).

Brief description of natural history and key ecological functions?

Climacium dendroides is a relatively large (ca. 7-9 cm high), pleurocarpous moss with costate,
ovate-lanceolate leaves; it is the only representative in California of the family Climaciaceae
(Grout 1901; Shaw et al. 1994; Norris and Shevock 2004a, 2004b; Eckel 2014). The common
name “tree moss” is in reference to the dendroid habit from a primary rhizome-like subterranean
stem. The stem grows horizontally for a short distance before turning upward to produce an
unbranched “trunk” terminated by a “canopy” of 5—15 horizontal branches. It can be readily
distinguished from other dendroid mosses (Thamnobryum, Leucolepis) by a dense coating of
paraphyllia-like outgrowths over the stems and branches (visible with a hand lens).

The habitat of C. dendroides has been generally described as “[w]et ground, borders of streams,
swamps and lakes, especially in the mountains” (Grout 1901). In Oregon, it is a plant of
occasionally flooded mineral soil, especially on lake and river margins (Norris and Shevock

2 Basis for other 1909.12 Chapter 10, Section 12.53 components.
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2004b). In California, it was found growing on soil of a grassy creek bank in a stand of Pinus
contorta subsp. murrayana at 4,865 feet in elevation (CNDDB 2021, CNABH 2021).

Reproduction of C. dendroides takes place both sexually (by spores) and asexually (by branching
of the “rhizome”). The sexual condition is dioicous (i.e., having archegonia and antheridia on
separate plants) (Grout 1901, Eckel 2014). Although this ensures cross-fertilization, abundant
free water is required for the sperm to swim to the archegonia, and this means that the male and
female gametophytes must be in close proximity for fertilization to take place (Mishler 2003,
Haig 2016). Sexual reproduction is rare but may lead to long-distance dispersal through the
release of spores (Norris 2003, Haig 2016). Each subterranean stem also produces a branch just
below the soil surface, and the plants can thus form extensive clones (Shaw et al. 1994).

Unlike vascular plants, mosses lack well-developed water-conducting tissues and must absorb
most or all of their water and nutrients through their leaves (Norris 2003). They also have a
remarkable ability to tolerate desiccation, which may help to explain their persistence over the
last 400 million years (Proctor 2000, Oliver et al. 2005, Liu et al. 2019).

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

Tree climacium moss is a widely distributed species that is extremely rare in California. The only
known locality is on the Klamath National Forest and was noted as “recently grazed by cattle” in
November 2004 (CNDDB 2021, CNABH 2021).

According to Shevock (2003), the greatest threat to mosses in California is the loss of often small
and highly isolated populations, which are vulnerable to extirpation by alteration of habitat or
loss of their specific microenvironments. In many cases, natural recolonization from such losses
would be extremely unlikely since available spore or plant fragments are so far away.

In order for populations of C. dendroides to remain viable over time, the water sources that feed
its wetland and streamside habitats would need to remain stable. Therefore, extended drought
due to climate change might be detrimental. Drier conditions are also likely to increase wildfire
risk in riparian areas by reducing fuel moisture.

Taxonomy*

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

Table 3. Name status of tree climacium moss.

Entity Name Status

CNDDB and CNPS Climacium dendroides (Hedwig) Weber & D. Mohr
Norris and Shevock (2004a, 2004b) | Climacium dendroides (Hedwig) Weber & D. Mohr
California Moss eFlora Climacium dendroides (Hedwig) Weber & D. Mohr

31909.12 Chapter 10, Section 12.53, components 7, 9, 10, 11 and 12, as appropriate.
41909.12, Chapter 10, Section 12.53, component 1.
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Flora of North America Climacium dendroides (Hedwig) F. Weber & D. Mohr
in F. Weber

USDA NRCS?* PLANTS Climacium dendroides (Hedw.) F. Weber & D. Mohr

 Natural Resources Conservation Service [NRCS 2021]

Synonymy: Leskea dendroides Hedwig, Climacium dendroides var. oregonense Renauld &
Cardot, Climacium europaeanum P. Beauv., Climacium novae-seelandiae Mill. Hal. ex Beckett,
Climacium epigaeum Stirt., Amblystegium solitarium H.A. Moller, Calliergon solitarium (H.A.
Moller) Broth. (Eckel 2014, TROPICOS 2021)

California Moss eFlora link: https://ucjeps.berkeley.edu/cgi-
bin/get moss_treatment.pl?taxon=Climacium%?20dendroides

Type locality: Europe, probably Sweden (Grout 1901). Johan Hedwig’s type specimens are now
kept in G (fide 7TL-2), but according to Hedenés and Geissler (1999) there is no supposedly
original Hedwig material of this species found in that herbarium.
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Formatting: Form is set up as 508 compliant. Please use the “styles” if further formatting is
necessary.

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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Appendix 1: Known Occurrences

2021-10-04

Table 4. Known occurrences of Climacium dendroides 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

THREATS.

highlighted in red.
Rec. | Locality County Quad Ref. Date Last | Population Info Threats Land Elev.
# (Source) Obs’d Mgr. (ft.)
1 CREEK BANK Siskiyou | West CNDDB, 17-Nov- SITE BASED ON A 2004 | RECENTLY Klamath 4865
ALONG BUTTE Haight Mtn. | February 2004 LENZ COLLECTION. GRAZED BY NF
CREEK, (4112251) 2021 (EO CATTLE
APPROXIMATEL 1) (2004). FUELS
Y 3 AIR MILES TREATMENTS
ENE OF DEER AND
MOUNTAIN. HYDROLOGIC
AL
ALTERATION
S ARE
POTENTIAL
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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.>

12
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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, 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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