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Preface 
 
Converting Survey and Manage Management Recommendations into Conservation Assessments January 2005:  Much of the content in this document was included in previously transmitted Management Recommendations developed for use with Survey and Manage Standards and Guidelines.  The Management Recommendations have been reconfigured into Conservation Assessments to fit Special Status/Sensitive Species Program (SSSSP) objectives and language.  Changes include: the removal of terminology specific to Survey and Manage Standards and Guidelines, addition of Oregon Natural Heritage Information Center (ORNHIC), Washington Natural Heritage Program (WNHP) ranks for the species, and the addition of USDA Forest Service (FS) and USDI Bureau of Land Management (BLM) Sensitive Species (SS) status and policy.  Where possible, the habitat, range, taxonomic and site information have also been updated to be current.  The framework of the original documents has been maintained in order to expedite getting this information to field units.  For this reason these documents do not entirely conform to recently adopted standards for the Forest Service and BLM for Conservation Assessment development in Oregon and Washington.   
 
April 2013:  Species biology, habitat, taxonomy, range, and site information were updated with new information gathered since 2005.  Site information, including vouchers, were often tracked down and verified as well.  All of the species listed in this document have status under the Region 6 Forest Service and BLM Oregon/Washington Interagency Sensitive and Special Status Species Program and/or the Survey and Manage Standards and Guidelines.  For most recent lists and statuses, please check these websites:  http://www.blm.gov/or/plans/surveyandmanage/  and http://www.fs.fed.us/r6/sfpnw/issssp/ . 
 
March 2019:  This document was separated from “Conservation Assessments for 
5 species of Lichens” and updated with new relevant research and population information for this species.  It was separated out because many of the species have changed conservation status and no longer need to be tracked with Conservation Assessments while others need updates.  This will allow for easier tracking of individual species.
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SUMMARY 

Species:  Pilophorus nigricaulis Sato Taxonomic Group:  Lichen 
Other Management Status:  Forest Service and Bureau of Land Management Region 6 Sensitive Species in Oregon.  NatureServe ranks P. nigricaulis as Global Heritage Rank of G3G4.  ORBIC (2016) gives it a State Rank of S2 and it is assigned to Oregon List 2. Rank 2 is described as imperiled, with fewer than 20 known sites, and very vulnerable to extirpation from the State.  List 2 includes species that are threatened and very rare.  WNHP lists Pilophorus nigricaulis as S3 and R1.  Rank 3 is described as rare, uncommon or threatened, but not immediately imperiled, typically with 21- 100 occurrences, and R1 is of potential concern, but needs more field work to assign another rank.
 
Range:  Pilophorus nigricaulis is rare throughout its range, known only from Japan and the west coast of North America, from Alaska south to Washington and Oregon, primarily west of the Cascade crest.  It is reported from about 25 sites in the Pacific Northwest. Most sites are on federal lands and include the Mt. Baker-Snoqualmie, Gifford Pinchot, Willamette, and Okanogan-Wenatchee National Forests; Columbia River Gorge National Scenic Area; and Northwest Oregon District BLM. 
 
Specific Habitat:  Pilophorus niaricaulis grows on rock substrates from 40-1430 m (130-4700 ft) elevation, it is primarily found in non-forest communities on talus slopes, cliffs, rock outcrops, and large boulders; it may also occur on these substrates within a forest setting.  Volcanic rock is the predominant substrate reported.  Adjacent vegetation has been noted as old growth forests, vine maple communities, sub-alpine parkland, and moss- and lichen-dominated communities.   
 
Threats:  The major threat to Pilophorus nigricaulis is loss of populations resulting from activities that affect the population or its habitat, including effects on or removing colonized substrate, altering microclimatic conditions, and collecting specimens where the species is rare.  As a nitrogen-fixing species, P. nigricaulis may be sensitive to air pollution. 
 
Management Considerations: Restrict collection of specimens where the species is rare or of limited abundance. Minimize effects to substrate occupied by Pilophorus nigricaulis. 

Data and Information Gaps: Determine distribution of populations, species abundance, and ecological requirements of Pilophorus nigricaulis in Washington and Oregon. 



[bookmark: _Toc41659]I.  NATURAL HISTORY 
[bookmark: _Toc41660] 	A.  Taxonomy and Nomenclature  

Pilophorus nigricaulis Sato was described in 1940 (Journ. Jap. Bot. 16:173).   It is in the order Lecanorales, suborder Cladoniineae, family Stereocaulaceae (Tehler 1996).  There are no known synonyms. 
 
[bookmark: _Toc41661] 	B.  Species Description 
[bookmark: _Toc41662] 	 	1.  Morphology 

Pilophorus nigricaulis is a distinctive, but relatively inconspicuous, rock-dwelling lichen (Figure 1).  It has very short stalks arising from a white crustose primary thallus; stalks are simple with a blackish core and scattered to continuous white warts or areoles, < 5 mm tall, about 1 mm diameter.  Some stalks may have terminal roundish black apothecia (McCune and Geiser 1997).  It can be seen from a distance as a bright white, crustose-appearing thallus growing directly over rock, contrasting with the surrounding darker lichens and bryophytes; on closer inspection, the stalks can be seen (McCune and Geiser 1997).  The basal cephalodia fix atmospheric nitrogen.   
 
Technical Description:  Horizontal thallus persistent, white or light gray, granular.  Granules about 2 mm high and 1 mm broad, subglobose, aggregated or scattered on the substrate.  Most granules slightly peltate.  Pseudopodetia pin-like, 1-6 mm high, 1 mm in diameter.  Internally, the stalks are compact, composed of strongly gelatinized hyphae, colored black by the deposition of dark pigment granules.  The pseudopodetia are covered by subglobose granules of the same color, morphology, and structure as the granules of the horizontal thallus.  In some specimens, a few stalks are branched.  Pycnidia apical on short pseudopodetia or sessile on the horizontal thallus.  Conidiophores long, slightly branched with terminal sickle-shaped conidia.  Apothecia terminal on mature pseudopodetia or sometimes sessile on the horizontal thallus, 1.0-2.5 mm in diameter.  Apothecial margin downturned as far as the point of attachment to the stalk.  Apothecia subglobose or slightly conical.  No columella is present.  Apothecium and pseudopodetium separated by a broad boundary texture.  No pigment boundary is present.  Hymenium about 180 µm high, subhymenium 120 µm.  Excipulum absent.  Asci eight-spored.  Spores rounded when young, becoming spindle-shaped when mature, about 18 x 7 µm.   Photobiont green, Pleurococcus type.  Cephalodia on the horizontal thallus, thick, brown to black, with wrinkled surface, about 0.5 mm in diameter, containing the cyanobacterium Stigonema  (Jahns 1981). 
 
[bookmark: _Toc41663] 	 	2.  Reproductive Biology 
 
Pilophorus nigricaulis reproduces sexually by producing ascospores in apothecia. 
 
 
 
 
 
 
[image: ] 
Figure 2.  Line drawing of Pilophorus nigricaulis by Alexander Mikulin. 
 
 
 
[bookmark: _Toc41664] 	 	3.  Ecological Roles 
 
Very little is known about the ecological role of Pilophorus nigricaulis.  This species contains cyanobacteria, so it is able to fix atmospheric nitrogen. 
 	 
[bookmark: _Toc41665] 	C.  Range and Sites 
 
Pilophorus nigricaulis occurs in Japan and on the west coast of North America, from Alaska south to British Columbia, Washington, and Oregon, west of the Cascade crest (Jahns 1981).  In the Pacific Northwest, this species has been reported from about 25 sites, most of which are on federal land.  In Washington, the species has been reported from Whatcom, King, Lewis, and Skamania counties. Locations reported include the Snoqualmie Pass area, Mt. Shuksan, Gunn Mtn, Austin Pass, Sulphur Creek, and Mt. St. Helens. In Oregon, sites have been reported from from Multnomah, Hood River, Marion, Linn, and Clatsop counties. This lichen mostly occurs in the Cascade Range, with reports from the Columbia River Gorge south into the Willamette National Forest. There is also one confirmed site in the Oregon Coast Range. 

Selected herbariuim specimens: 
WASHINGTON.  Mt. Baker-Snoqualmie NF:  Old Silver Creek FS road Burnett L3166 (WTU); Lake Serene trail Burnett L2591 (WTU); Dock Butte trail Burnett L1794 (WTU); Gunn Mtn trail Burnett L1230 (WTU); Franklin Falls near Snoqalmie Pass Rosentreter 8681 (SRP);  and near Mt. Shuksan  Burnett L2013 (WTU).  Gifford Pinchot NF:  Butter Creek Research Natural Area  
Riley 62 (WTU); Little Nisqually River basin Riley 0197 (herb. Siuslaw); talus slope near Bluff Mountain Berryman 3364 (herb Siuslaw). Non-Federal Land: Cultus Mountains Burnett L2481 (WTU).  OREGON.  Columbia River Gorge National Scenic Area: Eagle Creek trail Sherton 86773 (OSC); Nesmith Pt Trail McCune 27756 (herb. McCune); and near Multnomah Falls McCune 17803 (herb. McCune). Willamette NF:  near Opal Creek McCune 22076 (herb. McCune). Northwest Oregon BLM: Carolyn’s Crown/Shaffer Creek RNA  Rosentreter 7545 (SRP); Snow Peak area, Fennell 990716-SP2 (OSC). Non-Federal Land: Onion Peak in Clatsop State Forest McCune 26137 (herb. McCune). 
 
[bookmark: _Toc41666] 	D.  Habitat Characteristics and Species Abundance 
Pilophorus nigricaulis grows primarily on volcanic rock substrates (basalt and andesite).  Habitats have been described as lava flows, cliffs, rock outcrops, talus slopes, and large boulders.  Observations of known site habitats in the Columbia River Gorge report fairly stable substrate conditions.  The elevation ranges from 40 m to 1430 m (130-4700 ft).  This lichen grows on rock substrates in a variety of plant communities, including low- to mid-elevation old-growth conifer forests dominated by Douglas-fir (Pseudotsuga menziesii), true fir (Abies spp.) and western hemlock (Tsuga heterophylla); shrub communities dominated by vine maple (Acer circinatum), subalpine parkland, or in open sites on rock associated with other cryptogams in the genera Cladonia, Stereocaulon, and Racomitrium.   
 
Pilophorus nigricaulis is reported as rare throughout its range.  However, several populations in the Columbia River Gorge are reported to have large colonies consisting of several hundred individuals (Davis, pers. comm.). 
 
 
[bookmark: _Toc41667]II.   CURRENT SPECIES SITUATION 
[bookmark: _Toc41668] 	A.  Status History  
  
Pilophorus nigricaulis was considered at risk under the Northwest Forest Plan because of its rarity and limited distribution within the range of the northern spotted owl (USDA and USDI 1994a, 1994b).  Initially, it was a Survey and Manage strategy 1 and 3 species (USDA and USDI 1994c).  With the completion of the 2000 SEIS, it was removed from Survey and Manage because information indicated it was not closely associated with late-successional and old growth forest (USDA and USDI 2001).   
 
The Natural Heritage Program ranked Pilophorus nigricaulis with a Global Heritage Rank of G3 and a State Heritage Rank of S2 for Oregon; Rank 3 is described as rare, uncommon or threatened, but not immediately imperiled, typically with 21-100 occurrences; Rank 2 is described as imperiled because of rarity or because it is vulnerable to extinction, typically with 6 to 20 occurrences (ORNHIC 2004). This lichen was also assigned to Oregon Heritage Program’s List 2, which contains taxa that are threatened with extirpation and rare (ORNHIC 2004). This lichen was not listed with the Washington Heritage Program. 

As of Spring 2012, the Natural Heritage Program ranking and listing had not changed (ORBIC 2012; WNHP 2012).  

As of Spring 2019, NatureServe ranks P. nigricaulis as Global Heritage Rank of G3G4.  ORBIC (2016) continues to rank this species as S2, List 2.  WNHP lists Pilophorus nigricaulis as S3 and R1.  Rank 3 is described as rare, uncommon or threatened, but not immediately imperiled, typically with 21- 100 occurrences, and R1 is of potential concern, but needs more field work to assign another rank. .  The species is currently a Sensitive Species for the Forest Service and BLM in Oregon (USDA/USDI 2019a, b).

Current Interagency Special Status/Sensitive Species Program Status:
National Forests: documented on the Columbia River Gorge-Oregon and the Willamette National Forest. Suspected on the Mt. Hood National Forest.  BLM Districts: Documented on the Northwest Oregon District. Suspected on the Roseburg District (USDA/USDI 2019a, b).

[bookmark: _Toc41669] 	B.  Major Habitat and Viability Considerations 
 
The major viability consideration for Pilophorus nigricaulis is loss of populations resulting from management activities that affect the populations or the habitat.  A major consideration would be quarrying or road building that directly affects the colonized rock substrates.  Some known sites indicate habitat as rock substrates in an old-growth forest matrix. Removing forest canopy and subsequent changes in microclimate may affect P. nigricaulis at these sites. Some sites may be vulnerable to recreation activity, in particular rock climbing.  A warming climate may stress populations at the limits of a species range and could result in a decline in vigor and a more restricted distribution of P. nigricaulis. Sites in the Columbia River Gorge are susceptible to air pollution effects, given the vicinity to the Portland metropolitan area and other near-by pollution sources (Geiser and Neitlich 2007; Geiser et al. 2010). 
 
Pilophorus nigricaulis appears restricted in its ecological amplitude, and thus is limited in distribution partly because of the specificity of its habitat requirements.   
 
[bookmark: _Toc41670] 	C.  Threats to the Species 
 
Threats to Pilophorus nigricaulis are those actions that disrupt habitat conditions necessary for its survival, including treatments that destroy populations by quarrying and road building, stand treatments that alter the microclimate, or rock climbing activity.  As a nitrogen-fixing species, P. nigricaulis may be affected by a significant deterioration of air quality.  Collecting specimens may be a threat where the species is rare or of limited abundance. Climate change will likely be a threat to P. nigricaulis. 
 
[bookmark: _Toc41671]D.  Distribution Relative to Land Allocations 
 
Some known sites of Pilophorus nigricaulis relative to federal land use allocations are these: In Washington, Mt Baker National Recreation Area site is Congressionally Reserved, the sites in the Little Nisqually River basin are in Late-Successional Reserves (LSR), the Bluff Mountain site is Administratively Withdrawn.  In Oregon, the Columbia River Gorge National Scenic Area site is in LSR, Opal Creek Wilderness site is Congressionally Reserved, and the Carolyn Crown/Shaffer Creek RNA site in LSR (USDA 2002; USDA 2012; USDI 2012). 
 

[bookmark: _Toc41672]III. MANAGEMENT GOALS AND OBJECTIVES 
 
Management for this species follows Forest Service Region 6 Sensitive Species (SS) policy (FS Manual 2670), and/or OR/WA BLM Special Status Species (SSS) policy (6840).    
 
For OR/WA BLM administered lands, SSS policy details the need to manage for species conservation.  For Forest Service Region 6, SS policy requires the agency to maintain viable populations of all native and desired non-native wildlife, fish, and plant species in habitats distributed throughout their geographic range on National Forest System lands.  Management “must not result in a loss of species viability or create significant trends toward federal listing” (FSM 2670.32) for any identified SS.  
 
 
[bookmark: _Toc41673]IV.   HABITAT MANAGEMENT 
[bookmark: _Toc41674] 	A.  Lessons From History 
 
Very little is known about the ecology of this species, or how past actions have affected its distribution or viability.  Many lichen species are known to be sensitive to air pollution and lichen population declines attributed to air pollution have been documented in Europe and North America (Rao and LeBlanc 1967, Skye and Hallberg 1969, Hawksworth 1971, Ferry et al. 1973, Hawksworth and Rose 1976, Case 1980, Sigal and Nash 1983, Gilbert 1992).  The air pollution sensitivity of Pilophorus nigricaulis is unknown; but it may be sensitive to pollution, as other nitrogen-fixing lichen species have been shown to be.   
 
[bookmark: _Toc41675]B.  Identifying Species Habitat Areas 
 	 
All sites of Pilophorus nigricaulis on federal lands administered by the Forest Service Region 6 and/or OR/WA BLM are identified as areas where the information presented in this Conservation Assessment could be applied.  A species habitat area is defined as the suitable habitat occupied by a known population, plus the surrounding habitat needed to support the site.  
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C.  Managing in Species Habitat Areas    
 
The objective of species habitat areas is to maintain habitat conditions such that species viability will be maintained at an appropriate scale, in accordance with agency policies. Under Sensitive and Special Status Species policy, these considerations are not required and are intended as general information that field level personnel could utilize and apply to site-specific situations.  This is not a Survey and Manage species and therefore the management considerations are not required.

 Specific management considerations include:  

· Determine the extent of the local population and species habitat area with a site visit.   
· Include an area that is large enough to maintain the habitat and associated microclimate of the population.   
· Maintain occupied or potentially suitable substrate within the habitat area.   
· Minimize effects to substrates occupied by Pilophorus nigricaulis, and restrict activities such as quarrying and road building in habitat areas. 
· Restrict collection of specimens where the species is rare or of limited abundance. 
 
[bookmark: _Toc41677]V.  RESEARCH, INVENTORY, AND MONITORING OPPORTUNITIES 
 
The objective of this section is to identify opportunities to acquire additional information which could contribute to more effective species management.  The content of this section has not been prioritized or reviewed as to how important the particular items are for species management.  The inventory, research, and monitoring identified below are not required.  These recommendations should be addressed by a regional coordinating body.   
 
[bookmark: _Toc41678] 	A.  Data and Information Gaps 
 
· Revisit sites to verify the status of known populations, determine the extent of the populations and abundance, and characterize ecological conditions. 
· Verify the taxonomic identity of the population reported from the Sulphur Creek Lava flow on the Mt. Baker-Snoqualmie National Forest. 
· Determine the distribution of Pilophorus nigricaulis in areas identified as potentially suitable habitat. 
· Report documented sites to ORBIC and Washington Natural Heritage Programs and enter data into agency regional databases. 
· Report changes in documented and suspected status as quickly as possible to the interagency (OR/WA BLM and Forest Service Region 6) Special Status/Sensitive Species Specialist in the State and Regional Office.  
· Report sitings and survey work in the appropriate agency database: GeoBOB or NRIS. 
 
[bookmark: _Toc41679] 	B.  Research Questions 
 
· What habitat characteristics and ecological conditions are necessary for the establishment of Pilophorus nigricaulis propagules and the survival of established thalli? 
· What are the dispersal mechanisms and dispersal distances of Pilophorus nigricaulis? 
· What is the genetic diversity of this species within its local populations and across the region? 
· Is Pilophorus nigricaulis sensitive to air pollution? 
· How will projected climate change parameters affect Pilophorus nigricaulis? 
 
[bookmark: _Toc41680] 	C.  Monitoring Opportunities and Recommendations 
 
· If management activities occur near known sites, monitor populations to determine their response to treatment and effects on the local population. 
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