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Species: Buxbaumia viridis (Moug. ex DC.) Brid. ex Moug. &
Nestl., green shield-moss

Photo Source: Wikimedia Commons

Photo Credits: Bernd Haynold (top left, immature sporophytes; bottom middle & bottom right,
mature sporophytes). Hermann Schachner (top right, immature capsules; bottom left, base of
sporophyte).
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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 Buxbaumia viridis.

Entity Status Status Definition
NatureServe CA*® G4G4 G3: Vulnerable — At moderate risk of extinction or
S2 elimination due to a restricted range, relatively few

populations (often 80 or fewer), recent and
widespread declines, or other factors.

G4: Apparently Secure — Uncommon but not rare;
some cause for long-term concern due to declines or
other factors.

S2: Imperiled — 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.

Range Rank — A numeric range rank (i.e., G3G4) is
used to indicate the range of uncertainty about the
exact status of this species.

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

Rank® California, but more common elsewhere.

0.2: Moderately threatened in California (20-80%
occurrences threatened / moderate degree and
immediacy of threat).

This species was added to the CNPS Inventory on 23
March 2011 and has undergone no subsequent
change in status.

California State Listing® | Not listed

USDA Forest Service! | S Sensitive
E Survey and Manage, Category E: Manage all known
sites, conduct strategic surveys (California only).
USDI FWS*® Not listed
USDI BLM' S Sensitive
NatureServe OR® SNR Unranked 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 [USFS 2013] and Pacific NW Survey and
Manage [USFS & BLM 2014]
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¢ 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.

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 Buxbaumia viridis within the planning area.

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: 10 - 1 1 - 16-Jul-2015 1
Modoc: 2,3,4,5 4 - 4 - 28-Jul-2009 4
Plumas: 1,6 2 - 2 - 20-Jul-2009 2
Shasta-Trinity: 9 1 - - 1 18-May-1999 1

Six Rivers: 7,11 1 1 2 - 28-Jun-2006 2
Rogue River-

Siskiyou: 8 1 - - 1 28-Sep-1999 1
Totals: N/A 9 2 9 2 N/A 11

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

|"_—| Wilderness
Eldorado NF
Humboldt Toiyabe NF
Inyo NF
Klamath NF
Lake Tahoe Basin MU
Lassen NF
© Mendocino NF
Modoc NF
Plumas NF
Rogue River-Siskiyou NF

Sequoia NF
| Shasta-Trinity NF
Sierra NF
Six Rivers NF
Stanislaus NF

Yosemite Yoy
National {e

“1' Liv§ngston™ ~Atwater

\ l’vlerc;&\ \

Pacific |Marina .
Crowve [T A

Sources: Distribution: Norris and Shevock (2004a), NRIS (2020), CNDDB (2021) CNABH
(2021), K. Green (2021, pers. comm.). Baselayers: 2013 National Geographic Society, i-cubed,
Esri, Garmin, NOAA, NPS, USGS.
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Green shield-moss was last updated in the CNDDB on 07 August 2015 (CNDDB 2021). Of the
13 locality records reported here, the first nine are from the CNDDB, and the remaining four are
from other sources (Norris and Shevock 2004a, NRIS 2020, CNABH 2021). Record # 10 is from
July 2015 and would seem to be new. Record #s 11-13 are older but presumed to be valid, even
though they are not yet entered in the CNDDB (K. Lazar 2021, pers. comm.).

Green shield-moss is a boreal and montane species that has a wide but interrupted distribution in
the Northern Hemisphere. It ranges through much of Europe and eastward to southwestern Asia
(reported also from China but needing confirmation). In North America, it is found from British
Columbia southward to Washington state, Oregon, and northern California and from Alberta
southward to Idaho, Montana, Wyoming, and Colorado (Christy and Wagner 1996, USFS and
BLM 1996, Schofield 2007, Hodgetts et al. 2019, CNABH 2021, NatureServe 2021). In
California, this species is known from scattered locations in the Klamath Ranges (KR), Outer
North Coast Ranges (NCoRO), Warner Mountains (Wrn), and northern High Sierra Nevada
(nSNH) bioregions (JEPS 2021) of Del Norte, Siskiyou, Humboldt, Trinity, Mendocino, Modoc,
Plumas, and Yuba counties (see distribution map and Table 4).

Eleven (85%) of the 13 locality records in California are on National Forest lands (Table 2),
including the Six Rivers NF (2 records), the Klamath NF (1 record), the Shasta-Trinity NF (1
record), and the Modoc NF (4 records). None of the Californian occurrences are in federally
designated Wilderness Areas. The two occurrences off National Forest lands are in the Prairie
Creek Redwoods and Navarro River Redwoods State Parks (record #s 12 and 13, managed by
the California Dept. of Parks & Recreation).

Population data have been recorded for seven (54%) of the Californian occurrences of green
shield-moss and indicate between one and 45 capsules (sporophytes) observed at any given site
(NRIS 2020, CNDDB 2021). Because the gametophytes are minute and virtually impossible to
find, field surveys need to be conducted when the sporophytes are visible (USFS and BLM
1999). The local distribution of this species is patchy and dependent on the availability of its
substrate (Wiklund 2002). In a four-year study in Sweden, both the number of occupied patches
and the number of formed sporophytes were seen to decrease dramatically during one unusually
dry year (Wiklund 2002). In addition, the capsules are often eaten by mice before they mature
(Norris and Shevock 2004b). In one recent study in France, masses of asexual propagules
(gemmae) were found more often than sporophytes (Guillet et al. 2021), leading these authors to
conclude that the distribution and abundance of this species had been underestimated based on
sporophyte counts alone.

Brief description of natural history and key ecological functions?

Unlike most other mosses that have a leafy, haploid gametophyte forming the main part of the
plant body, Buxbaumia viridis has a minute gametophyte, less than 1 mm in size, consisting of a
filamentous protonema that produces the male or female reproductive organs (antheridia,
archegonia) subtended by one to several tiny bracts (Wiklund 2002, Duckett et al. 2004, Norris

2 Basis for other 1909.12 Chapter 10, Section 12.53 components.
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and Shevock 2004b, Schofield 2007, Wolf 2015). The sporophyte is relatively large (7-25 mm
high) and consists of a papillose-roughened seta (sporophyte stalk) arising from a bulbous base
and topped by the spore-bearing, ovoid capsule 4.5-6 mm long x 2.5-3.5 mm wide. The young
capsules are asymmetrical in outline, green, * glossy, and pointed at about a 45° angle from the
seta. At maturity they gradually turn brownish, are orientated + horizontally, and become
dorsally flattened with the cuticle and epidermis characteristically split lengthwise and peeling
back towards the margins. The dry and empty capsules may persist after spore dispersal, so it is
possible to find sporophytes year-round (Christy and Wagner 1996, Wiklund 2002, Norris and
Shevock 2004b, Schofield 2007, Koch et al. 2009, Infante and Heras 2018). The protonemata of
green shield-moss also produce brood bodies (gemmae) that are involved in asexual
reproduction. The individual brood bodies are quite small (on the order of 40—70 um), but they
tend to form distinctive, chocolate-brown, granular aggregations that are relatively easy to spot
in the field (Wolf 2015, Guillet et al. 2021).

This species has rather narrow habitat requirements. In California it has been found on fallen
logs in densely shaded North Coast or montane coniferous forest, often in moist bottom land near
streams. The elevational range is from near sea level to 7,300 feet. Inhabited logs are generally in
the advanced stages of decay. Associated trees may include Abies concolor, A. magnifica, Acer
macrophyllum, Alnus rhombifolia, Calocedrus decurrens, Pinus contorta subsp. murrayana, P.
monticola, Pseudotsuga menziesii, Sequoia sempervirens, and Taxus brevifolia. Additional
associates may include the mosses Aulacomnium androgynum, Buxbaumia piperi, Dicranum
tauricum, Tetraphis pellucida, and Hypnum circinale as well as the leafy liverworts Ptilidium
californium and Lepidozia reptans (Christy and Wagner 1996, USFS and BLM 1999, Norris and
Shevock 2004b, Harpel and Hoover 2006, CNPS 2021, CNDDB 2021, CNABH 2021). In
Sweden, only a small proportion of suitable habitat patches were found to be occupied (Wiklund
2002), suggesting that green shield-moss may compete poorly with other bryophytes that grow
on wood or that poor dispersal or establishment may be limiting its distribution inside the forest.
Factors found to be important in predicting the occurrence and abundance of green shield-moss
include both local variables (i.e., patch size and degree of decomposition of the woody substrate,
proximity to a watercourse, northerly aspect, and canopy closure) as well as regional-scale
variables (i.e., consecutive days without precipitation, air temperature, and incidence of autumn
frosts) (Wiklund 2002, Ruete et al. 2012, Hol4 et al. 2014, Spitale and Mair 2017, Guillet et al.
2021, Kropik et al. 2021). A humid microclimate is an important habitat component, but there
have been no attempts to measure it directly. While late-mature and old-growth forests are
clearly important for green shield-moss, it may also be found in managed forests or older forestry
plantations, as long as deadwood is not removed or in short supply (USFS and BLM 1996,
Christy and Wagner 1996, Hola et al. 2014, Deme et al. 2020, Brewczynski et al. 2021, Deme
and Csiky 2021, Guillet et al. 2021, Kropik et al. 2021, Unan and Oren 2021). In Hungary, this
species prefers acidic soils and occurs infrequently on decaying wood (Deme et al. 2020). Very
recently, the existence of independent, persistent protonemal populations of green shield-moss
has been described for the first time (Guillet et al. 2021). These were found to occur at lower
elevations, in broad-leaved forests, and on wood in a less advanced state of decay, suggesting a
wider ecological range for green shield-moss than what is represented by sporophytic
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populations. The populations consisting of protonemata only (lacking sporophytes) are
presumably maintained by asexual reproduction (production of gemmae).

Buxbaumia has 12 species and is the only genus in the family Buxbaumiaceae, which occupies
an isolated position in moss evolution as the first-branching lineage of class Bryopsida (Chang
and Graham 2014, Liu et al. 2019, Bell et al. 2020). Three of the species occur in California (i.e.,
B. aphylla, B. piperi, and B. viridis). Buxbaumia piperi shares the same habitat as B. viridis but is
much more common. Its capsule is green to pale yellowish brown, not at all glossy, and notably
differs in having a cuticle that splits and peels back from the mouth (rather than longitudinally).
Californian populations of Buxbaumia aphylla occur mostly on organic soil (not on wood), and
its capsule is glossy reddish-brown when dry and has the cuticle peeling back from the mouth as
in B. piperi (Norris and Shevock 2004a, 2004b; Schofield 2007).

The highly reduced gametophytes of Buxbaumia are an example of neoteny (i.e., retention of
juvenile characteristics in the adult organism), a kind of short-cut in the life cycle allowing for
rapid maturation and reproduction in unstable or impermanent habitats (Gradstein and Wilson
2008). Despite their reduced habit, the gametophytes are photosynthetic and do not obtain their
nutrition through symbiosis with mycorrhizal fungi (Duckett et al. 2004, Merckx and
Freudenstein 2010, Wolf 2015, Bell et al. 2020). The sexual condition is dioicous (i.e., having
archegonia and antheridia on separate plants) (Schofield 2007). Although this ensures cross-
fertilization, the rate of fertilization may be low since abundant free water is required for the
sperm to swim to the archegonia, and the male and female gametophytes must therefore be in
close proximity (Wiklund 2002). In California, the sporophytes of B. viridis reportedly appear in
the late summer and autumn (Norris and Shevock 2004b), and it is still unknown if they
overwinter and then reach maturity the following spring or summer as seen in Europe (Wiklund
2002, Ruete et al. 2012, Wolf 2015, Callaghan and Taylor 2017, Infante and Heras 2018, Kropik
et al. 2020, Brewczynski et al. 2021, Deme and Csiky 2021). Critical stages in the life cycle are
in autumn when sudden freezing spells can cause high mortality of immature sporophytes, and in
springtime when water stress caused by high temperature and low precipitation conditions may
reduce sporophyte survival during maturation. Winter snow cover may be important for
insulating the immature capsules from damage by heavy frost (or by predators, see below).
Unusually hot and dry conditions in summer might cause death of the protonemata (which are
not desiccation tolerant) or negatively affect fertilization (which is water-dependent). Brood
bodies (gemmae) can germinate after long periods of desiccation and might rescue local
populations from extirpation during dry periods (Wiklund 2002; Ruete et al. 2012; Kropik et al.
2020, 2021; Deme and Csiky 2021). Dispersal and establishment in new areas is also critical
since the deadwood patches occupied by B. viridis are not permanent. The presence of suitable
but unoccupied habitat patches is not easy to explain, since this species has small spores in huge
numbers (averaging 6 million spores per sporophyte) that would seem to favor wind-dispersal
(Wiklund 2002, Kropik et al. 2020). Summer desiccation may limit the survival and germination
of B. viridis spores (Wiklund and Rydin 2004).

Herbivory on green shield-moss capsules has been observed. Norris and Shevock (2004b)
remarked that the seta may be the only part of the sporophyte remaining visible for much of the
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year because of the intensity of mouse predation. In Europe, one study in the Pyrenees Mts.
found that sporophytes were grazed in 70% of known localities, with slugs (genus Arion) causing
some but not all of the damage (Infante and Heras 2018). Several species of Arion are invasive in
California (McDonnell et al. 2009). Yet another study identified mice as likely the main culprits
accounting for 80% loss of B. viridis sporophytes during the summer at two sites in Austria
(Kropik et al. 2020). The same authors observed birds foraging for food in proximity to B. viridis
sporophytes. They further suggested that mice are both predators and possible dispersers of B.
viridis spores, while birds were considered to be chance dispersers but over longer distances.

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

Green shield-moss grows on decaying wood and has a circumboreal, disjunct distribution mainly
in late mature or old-growth coniferous forest. Its inherent vulnerability is attributable to its
rather narrow habitat requirements (Wiklund 2002, Kropik et al. 2021) and low numbers of
individuals per site (Ruete et al. 2012). It is currently identified as a Sensitive species in USDA
Forest Service Region 5 (Hoover et al. 2012, USFS 2013) and as a “Survey and Manage” species
under the Northwest Forest Plan, but only for the Californian part of its range (USFS and BLM
2014). In Oregon and Washington there are an estimated 800 occurrences (c. 367 site records) of
this species, including an estimated 100 occurrences with good viability (ORBIC 2004). Draft
management recommendations have been issued for green shield-moss (USFS & BLM 1996), a
conservation assessment has been prepared (Harpel and Hoover 2006), and CNPS has completed
a status review (Sims and Bittman 2011). Habitat quality has been noted for four of the nine
locality records for this species in the CNDDB (2021). Of these, two records were ranked as
“fair,” and the other two as “poor.” In Europe, B. viridis was previously considered rare and
declining mainly due to losses and fragmentation of primeval forests (e.g., Hallingbéack 2002).
However, recent field work has revealed large numbers of previously undocumented occurrences
in parts of Europe and in Turkey (Hola et al. 2014, Wolf 2015, Spitale and Mair 2017, Deme et
al. 2020, Brewczynski et al. 2021, Guillet et al. 2021, Kropik et al. 2021, Unan and Oren 2021).
The species was recently assessed by the [IUCN as “Least Concern” (Hodgetts et al. 2019).

The most immediate threat to this species is loss of local populations through timber harvest or
other actions (e.g., fuel reduction / tree thinning projects) that would alter the supply of
deadwood or the microclimatic conditions on the forest floor. Other noted threats to B. viridis
occurrences in California include cattle grazing and trampling, hydrologic alterations (indirectly
by decreasing the humidity of streamside habitats), and gold mining (CNDDB 2021). Species
like B. viridis that occur at or near their southern distributional limits are expected to be most
vulnerable to climatic warming and drying (Cabhill et al. 2014), and European studies have shown
that this species is extremely sensitive to desiccation (Wiklund 2002, Kropik et al. 2021).
Climatic effects are further expected to increase the frequency and severity of wildfires in

31909.12 Chapter 10, Section 12.53, components 7, 9, 10, 11 and 12, as appropriate.
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northern California (Fried et al. 2004, Jones et al. 2020, Smith et al. 2020), with potentially
devastating effects on this and other forest-dependent species.

Taxonomy*

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

Table 3. Name status of Buxbaumia viridis.

Entity Name Status
CNDDB and CNPS Buxbaumia viridis (DC.) Moug. & Nestl.
Norris and Shevock Buxbaumia viridis (A. P. de Candolle) Mougeot & Nestler

(2004a, 2004b)
California Moss eFlora | Buxbaumia viridis (A. P. de Candolle) Mougeot & Nestler

Flora of North America | Buxbaumia viridis (de Candolle) de Candolle in J. B. Mougeot et
al.

USDA NRCS?* PLANTS | Buxbaumia viridis (DC.) Moug. & Nestl.

? Natural Resources Conservation Service [NRCS 2021]

Synonymy: Buxbaumia aphylla var. viridis Moug. ex DC., Buxbaumia indusiata Brid. (Schofield
2007, Tropicos 2021).

California Moss eFlora link:
https://ucjeps.berkeley.edu/CA_moss_eflora/moss_eflora_display_sql.php?name=Buxbaumia%?2
Oviridis

Type locality: FRANCE. Vosges department: “dans les foréts autour de Bruyéres” (de Candolle
1815). Lectotype: Mougeot 30 (G00053982; isolectotype BM000674096), designated by Price
and Ellis (2015).
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Table 4. Known occurrences of Buxbaumia viridis within California (NRIS, CNDDB, Calflora/CCH databases).

2021-10-4

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 red.
Rec. | Locality County Quad Ref. Date Last | Population Info Threats Land Elev.
# (Source) Obs’d Mgr. (ft.)
1 BRUSHY CREEK, | Yuba Strawberry | CNDDB, | 12-May- 13 SPOROPHYTES ALTERATION | Plumas NF | 3200
ABOUT 0.3 MI Valley Jan. 2021 | 2005 SEEN IN 2005; 1 OF CREEK
FROM ITS (3912151) | (EO 1) SPOROPHYTE WAS FLOW.
JUNCTION WITH MATURE AND THE STRAWBERRY
SLATE CREEK, REMAINING 12 WERE ETALS DFPZ
PLUMAS IMMATURE. COULD
NATIONAL NUMEROUS LOGS IMPACT
FOREST. WERE EXAMINED POPULATION
BOTH UP AND DOWN IF SHADE IS
STREAM BUT NO REDUCED AT
OTHER BUXBAUMIA SITE.
WERE LOCATED.
1 STRAWBERRY Yuba Strawberry | NRIS 12-May- 25 individuals Plumas NF
ETALS Valley polys, 2005
(3912151) | Nov. 2020
(051103 _
BUVI2 0
01)
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2021-10-04

Duplicate records from the same site are given the same record number and are included in red. Rows containing questionable records are
highlighted in red.

Rec. | Locality County Quad Ref. Date Last | Population Info Threats Land Elev.
# (Source) Obs’d Mgr. (ft.)
2 MILL CREEK, Modoc Davis CNDDB, | 15-Aug- TWO MIDDLE CATTLE Modoc NF | 7080
WEST OF LITTLE Creek Jan. 2021 | 2007 POLYGONS HAD 14 TRAMPLING,
BALDY ALONG (4112063) | (EO2) CAPSULES IN 2004. HUNTER
FOREST SOUTH-MOST CAMP, AND
SERVICE ROAD POLYGON HAD 1 EXPOSURE OF
44N30, ABOUT 6 CAPSULE IN 2005. ORGANIC
AIR MILES NORTH-MOST SOILS
NORTH OF HWY POLYGON HAD 34 THREATEN. A
299, NORTH CAPSULES IN 2007. DEEP GULLY
WARNER MTNS. SITE IS ALSO ON A HAS FORMED
RANGE ALLOTMENT. & IS DE-
WATERING
THE FEN.
2 Mill Creek Modoc Davis NRIS 19-Aug- Modoc NF
Creek polys, 2005
(4112063) | Nov. 2020
(050900E
~BUVI20
03 53)
2 Modoc County, Modoc Davis NRIS 26-Sep- Modoc NF
North Warner Creek polys, 2004
Mountains, Mill (4112063) | Nov. 2020
Creek; Davis Creek (050900E
Quad; 1 38' 10"N _BUVI20
120 17" 11"W; 02 53)
UTM 10 726031N
4613014E
2 Mill Creek Modoc Davis NRIS 4-Sep-2003 Modoc NF
Creek polys,
(4112063) | Nov. 2020
(050900E
_BUVI20
01 53)
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2021-10-04

Duplicate records from the same site are given the same record number and are included in red. Rows containing questionable records are
highlighted in red.

Rec. | Locality County Quad Ref. Date Last | Population Info Threats Land Elev.
# (Source) Obs’d Mgr. (ft.)
2 Mill Creek Modoc Davis NRIS 26-Sep- 12 individuals Modoc NF
Creek polys, 2004
(4112063) | Nov. 2020
(050900E
_BUVI20
01 53)
2 Modoc County, Modoc Davis NRIS 26-Sep- 2 individuals Modoc NF
North Warner Creek polys, 2004
Mountains, Mill (4112063) | Nov. 2020
Creek; Davis Creek (050900E
Quad; 1 38' 10"N _BUVI20
120 17" 11"W; 02 53)
UTM 10 726031N
4613014E
2 Mill Creek Modoc Davis NRIS 23-Aug- 1 individuals Modoc NF
Creek polys, 2005
(4112063) | Nov. 2020
(050900E
_BUVI20
03 53)
2 PLATEAU, Modoc CNABH, | 19-Aug- Modoc NF | 7000
MODOC August 2005
NATIONAL 2021
FOREST. North (CAS108
Warner Mountains. 0324)

Mill Creek west of
Little Baldy at end
of Forest Service
Road 44N36 about
6 airmiles north of
Highway 299.
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2021-10-04

Duplicate records from the same site are given the same record number and are included in red. Rows containing questionable records are

highlighted in red.
Rec. | Locality County Quad Ref. Date Last | Population Info Threats Land Elev.
# (Source) Obs’d Mgr. (ft.)
2 Warner Mountians, | Modoc CNABH, | 5-Sep-2004 | 12 capsules found. Modoc NF
Upper Mill Creek August
Drainage, off 2021
44N30 Rd, USGS (CAS118
Quad Davis Creek 1517)
CA. In upper Mill
Creek.
3 GOOSE CREEK; Modoc Davis CNDDB, | 20-Aug- 2 CAPSULES SEEN AT ON A RANGE | Modoc NF | 7300
APPROXIMATEL Creek Jan. 2021 | 2005 THIS POINT IN 2005 ALLOTMENT.
Y 0.5 MILE EAST (4112063) | (EO3) WITH AN ADDITIONAL | TIMBER
OF BUCK 13 CAPSULES HARVEST
MOUNTAIN, LOCATED "FURTHER AND LACK OF
NORTH UPSTREAM AT FUTURE
WARNER APPROXIMATELY 7220 | POTENTIAL
MOUNTAINS. FT". LOG
SUBSTRATE
IN THE CREEK
ARE ALSO
THREATS.
3 Goose Creek Modoc Davis NRIS 20-Aug- 15 individuals Modoc NF | 7140
Creek polys, 2005
(4112063) | Nov. 2020
(050900E
_BUVI20
04 53)
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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 red.
Rec. | Locality County Quad Ref. Date Last | Population Info Threats Land Elev.
# (Source) Obs’d Mgr. (ft.)
3 Modoc Plateau, Modoc CNABH, | 20-Aug- Modoc NF | 7350
Modoc National August 2005
Forest. North 2021
Warner Mountains. (CAS108
Goose Creek about 0942)
0.5 mile east of
Buck Mountain,
Forest Service
Road 46N30
(primary forest
route 30).
4 LASSEN CREEK; | Modoc Davis CNDDB, | 28-Jul- 2 CAPSULES AND 4 LOG ROLLING | Modoc NF | 6700
APPROXIMATEL Creek Jan. 2021 | 2009 IMMATURE CAPSULES | DOWN
Y 1.8 AIR MILES (4112063) | (EO4) SEEN IN SOUTH-MOST | STREAM. SITE
NE OF BUCK POLYGON IN 2005.~45 | ISON A
MOUNTALIN, SEEN IN NORTH-MOST | RANGE
NORTH POLYGON IN 2009. ALLOTMENT.
WARNER LIVESTOCK
MOUNTAINS. TRAMPLING
WIDESPREAD.
4 Lassen Creek Modoc Davis NRIS 7-Sep-2005 | 2 individuals Modoc NF
Creek polys,
(4112063) | Nov. 2020
(050900E
_BUVI20
06 _53)
4 MDF-BUVI2-011 Modoc Davis NRIS 28-Jul- 45 individuals Modoc NF
Creek polys, 2009
(4112063) | Nov. 2020
(050900E
_BUVI20
11 53)
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2021-10-04

Duplicate records from the same site are given the same record number and are included in red. Rows containing questionable records are

highlighted in red.
Rec. | Locality County Quad Ref. Date Last | Population Info Threats Land Elev.
# (Source) Obs’d Mgr. (ft.)
4 Lassen Creek Modoc Davis NRIS 9-Sep-2005 | 4 individuals Modoc NF
Creek polys,
(4112063) | Nov. 2020
(050900E
_BUVI20
05 53)
4 MDR-BUVI-006 Modoc Davis NRIS 28-Jul- 11 individuals Modoc NF
Creek polys, 2016
(4112063) | Nov. 2020
(050900E
_BUVI0OO
6 53)
5 NEAR BLUE Modoc Mt. CNDDB, | 8-Jul-2009 | 3 SEEN IN 2009. GRAZING Modoc NF | 7255
BELL MINE, NE Bidwell Jan. 2021 COULD
OF YELLOW (4112082) | (EO5) ALTER
MOUNTAIN. HYDROLOGY
& DESTROY
POPULATION.
GOLD
PREDATOR
GOLD MINE &
MINE
DEVELOPMEN
T MAY ALSO
THREATEN.
5 MDF-BUVI2-010 Modoc Mount NRIS 8-Jul-2009 | 3 individuals Modoc NF
Bidwell polys,
(4112082) | Nov. 2020
(050900E
~BUVI20
10 53)
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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 red.
Rec. | Locality County Quad Ref. Date Last | Population Info Threats Land Elev.
# (Source) Obs’d Mgr. (ft.)
6 MARGIN OF Plumas American CNDDB, | 20-Jul- 4 SPOROPHYTES SEEN Plumas NF | 3980
FRENCH CREEK, House Jan. 2021 | 2009 ON ONE LOG IN 2009; 1
1 MILE NORTH (3912161) | (EO6) SPOROPHYTE WAS
OF SLY CREEK MATURE AND THE
RESERVOIR AND REMAINING 3 WERE
8 MILES SW OF IMMATURE.
LA PORTE. NUMEROUS LOGS
WERE EXAMINED
BOTH UP AND DOWN
STREAM BUT NO
OTHER BUXBAUMIA
WERE LOCATED.
6 Grass Flat DFPZ Plumas American NRIS 8-Jul-2009 | 4 individuals Plumas NF
House polys,
(3912161) | Nov. 2020
(051103
BUVI2 0
02)
7 PILOT RIDGE Humboldt | Board CNDDB, | 12-Jun- ONLY SOURCE OF Six Rivers | 4000
BETWEEN Camp Mtn. | Jan. 2021 | 2002 INFORMATION FOR NF
GROUSE CREEK (4012366) | (EO7) THIS SITE IS A 2002
AND DEER MCFARLAND
CREEK, 2.5 AIR COLLECTION;
MILES NNW OF UNKNOWN NUMBER
PILOT ROCK, SIX OF INDIVIDUALS
RIVERS NF. SEEN.
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2021-10-04

Duplicate records from the same site are given the same record number and are included in red. Rows containing questionable records are

highlighted in red.

Rec. | Locality County Quad Ref. Date Last | Population Info Threats Land Elev.

# (Source) Obs’d Mgr. (ft.)

7 UP TITLOW HILL | Humboldt | Board NRIS 12-Jun- Six Rivers
ROAD FROM Camp Mtn. | polys, 2002 NF
BERRY SUMMIT (4012366) | Nov. 2020
(WHY 299) (0510 BU
APPROX 26 MI. VI2 JDM
JUST EAST OF 01 _INC)
3RD CATTLE
GUARD AFTER
BUG CLUB
PROPERTY X-

COUNTRY
BIKER TRAIL
CROSSES ROAD
FOLLOW TRAIL
EAST APPROX.
100 METERS.

7 Six Rivers National | Humboldt CNABH, 12-Jun- Six Rivers
Forest, Mad River. August 2002 NF
Ranger District. 2021
just east of the 3rd (CAS117
cattle guard after 5756)

Bug Club property,
x-country biker
trail crosses road,
follow trail east abt.
on FIA Plot 10-
036, fungal transect
plot 10
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2021-10-04

Duplicate records from the same site are given the same record number and are included in red. Rows containing questionable records are
highlighted in red.

Rec. | Locality County Quad Ref. Date Last | Population Info Threats Land Elev.
# (Source) Obs’d Mgr. (ft.)
8 ABOUT 50 FT Del Norte | Polar Bear | CNDDB, | 28-Sep- ONLY SOURCE OF Rogue 5000

BELOW FOREST Mtn. Jan. 2021 | 1999 INFORMATION FOR River-

ROAD 4810.011 (4112385) | (EOB) THIS SITE IS A 1999 Siskiyou

NEAR EASTERN BELL COLLECTION. NF

BOUNDARY OF NEEDS FIELDWORK.

KINGFISH UNIT

5, ROGUE

RIVER-SISKIYOU

NF.

8 Kingfish Unit 5; Del Norte CNABH, | 28-Sep- Rogue
population was August 1999 River-
located about 50 ft. 2021 Siskiyou
below Rd. (OSCB20 NF
4810.011 near the 563)
eastern boundary of
the unit; Polar Bear
Mtn. Quadrangle.

9 FOREST ROAD Trinity Hayfork CNDDB, | s.d. ONLY SOURCE OF Shasta- 1000
33N45 ABOUT 2 Bally Jan. 2021 INFORMATION FOR Trinity NF
MILES EAST OF (4012362) | (EO9) THIS SITE IS AN
BIG CREEK UNDATED JENNINGS
CAMPGROUND. COLLECTION.

9 Forest Road 33N45 | Trinity Hayfork Norris & s.d. Shasta-
about 2 miles east Bally Shevock Trinity NF
of Big Creek (4012362) | (2004a),

Campground. Madrofio
51: 1-
131.
9 Eagle Ranch Trinity Hayfork NRIS 18-May- Shasta-
Timber Sale Bally polys, 1999 Trinity NF
(4012362) | Nov. 2020
(0514 BU
VI2 54 0
002)
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2021-10-04

Duplicate records from the same site are given the same record number and are included in red. Rows containing questionable records are

highlighted in red.
Rec. | Locality County Quad Ref. Date Last | Population Info Threats Land Elev.
# (Source) Obs’d Mgr. (ft.)
9 Eagle Ranch Trinity Hayfork NRIS 17-May- Shasta-
Timber Sale Bally polys, 1999 Trinity NF
(4012362) | Nov. 2020
(0514 BU
VI2 54 0
001)
10 Off road 13N44 Siskiyou Ukonom NRIS pts, | 16-Jul- Klamath 1825
near Sandy Bar Mtn. Nov. 2020 | 2015 NF
Creek (4112354), | (0505_58
black water pipe Dillon Mtn. | BUVI2-
and concerned (4112355) | 5-1)
neighbors nearby
10 Sandy Bar Creek X | Siskiyou Ukonom K. Green, | 16-Apr- flagging was relocated, but | possible threats | Klamath
FS Road 13N44 Mtn. Aug. 2021 | 2018 plant itself indicated as are falling trees, | NF
(4112354), | (pers. "failed to find" moss
Dillon Mtn. | comm.) overgrowing
(4112355)
11 Humboldt | Bark NRIS 28-Jun- 1 individuals Six Rivers
Shanty polys, 2006 NF
Gulch Nov. 2020
(4112345) | (0510_BU
VI2 52 S
UNO06_03
2)
12 Prairie Creek Humboldt Fern CNABH, 28-Jan- Prairie
Redwoods State Canyon August 1966 Creek
Park (4112441) | 2021 Redwoods
(TENN- SP (Calif.
B- Dept.
0010997) Parks &
Rec.)
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2021-10-04

Duplicate records from the same site are given the same record number and are included in red. Rows containing questionable records are

highlighted in red.
Rec. | Locality County Quad Ref. Date Last | Population Info Threats Land Elev.
# (Source) Obs’d Mgr. (ft.)
12 Prairie Creek Humboldt | Fern CNABH, | 28-Jan- Prairie
Redwood State Canyon August 1965 Creek
Park. (4112441) | 2021 Redwoods
(MO1002 SP (Calif.
21315) Dept.
Parks &
Rec.)
13 Demonstration Mendocino | Navarro CNABH, 19-Nov- Navarro
Forest, Hwy 128 ca (3912325) | August 1983 River
2 mi. W of Navarro 2021 Redwoods
(SFSU-B- SP (Calif.
000805) Dept.
Parks &
Rec.)
13 Demonstration Mendocino | Navarro CNABH, 19-Nov- Navarro
Forest Area along (3912325) | August 1983 River
Hwy 128 near 2021 Redwoods
Navarro (SFSU-B- SP (Calif.
000806) Dept.
Parks &
Rec.)
13 Demonstration Mendocino | Navarro CNABH, 19-Nov- Navarro
Forest Hwy 128 (3912325) | August 1983 River
2021 Redwoods
(SFSU-B- SP (Calif.
000807) Dept.
Parks &
Rec.)
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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.>
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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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