SPECIES FACT SHEET

Common Name: Bent-kneed four-toothed moss

Scientific Name:  Tetraphis geniculata Milde

Recent Synonyms: no recent synonyms. 

Division: Bryophyta

Class: Tetraphidopsida

Order: Tetraphidales 

Family: Tetraphidaceae
Technical Description: Acrocarpous plants forming small green, brownish-green, to yellowish-green turfs of erect stems 7-15 mm tall. Leaves with an ovate base and lanceolate above, apices acute to acuminate, slightly contorted when dry. Costa ending before the apex. Median leaf cells are round to hexagonal, thick-walled, smooth, 8-18 μm diameter. Perigonia (male reproductive organs) at the tips of short branches originating from sterile perichaetial branches. Cylindric capsule 1.5-3 mm long with four large peristome teeth that are prone to dividing, thus appearing more numerous. Seta 0.5-2 cm long, kinked (geniculate) and papillose above the kink. Asexual reproductive structures are discoid gemmae (clonal propagules) borne in a conspicuous splash cup made of a leafy rosette at the tip of a stem. 
Distinctive characters: when fruiting (1) the distinctly kinked setae which are papillose above the kink and its (2) tendency to be on large diameter logs. 

Similar species: The ubiquitous T. pellucida also grows on coarse woody debris and is closely associated with T. geniculata but its setae are straight and smooth. Do not mistake occasionally arched or leaning setae of T. pellucida for distinctly geniculate setae of T. geniculata. The two often intermixed species cannot be distinguished by gametophyte characteristics. 

Other descriptions and illustrations: Christy and Wagner 1996: 76-78; Crum and Anderson 1981: 1241-1244; Exeter et al. 2016: 216-218; Harpel 2007: 111-113; Ireland 1982: 659-662; Lawton 1971: 27-28.

Life History: Details for T. geniculata are not documented. The protonema is inconspicuous, forming buds and shoots in the usual fashion of moss growth and development. Tetraphis geniculata has male and female sex organs on the same plant in separate clusters (autoicous), and can reproduce both sexually, forming a capsule with spores, and asexually with gemmae held in the cups described above. The gemmae are dispersed by water drops hitting them in the distinctive gemma cups.
Range, Distribution, and Abundance: Tetraphis  geniculata is known from the Russian Far East, Japan, northwestern and northeastern North America. In the Pacific Northwest it is known from Alaska southwards through Yukon, Alberta, British Columbia, Washington, Oregon and Idaho.
National Forests: Mt. Baker-Snoqulamie, Olympic, Gifford Pinchot, Mt. Hood, Columbia River Gorge National Scenic Area in Washington and Oregon. BLM Districts: Northwest Oregon. 

Habitat Associations: A species of rotting logs in old, moist, closed, coniferous forests from sea level to middle elevations and also has been reported from subalpine elevations (Schofield 1976). Specifically T. geniculata grows on cut or broken ends or lower sides of large logs, stumps, and occasionally on peaty banks.  The logs are usually of remnant stature or at least 15 inches in diameter of mid- to advanced decay stage.
Associated species on rotting coarse woody debris include T. pellucida, Buxbaumia piperi, Hypnum circinale, Rhizomnium glabrescens, Lepidozia reptans, and Scapania bolanderi.

Threats: Because this species is located on downed wood, potential direct threats include: damage to the structural integrity of existing occupied logs through recreation or vegetation management actions, removal of the logs for placement in streams, or prescribed or wild fires. Indirect impacts result from vegetation management actions that remove future potential downed wood recruitment, and/or result in changes to the microclimate. 
Research, Inventory, and Monitoring Opportunities:
· What is the southern extent of the range of T. geniculata? How long can the species persist at a site without recruitment of new substrates? What are the vectors for propagule dispersal? 

· Why is Tetraphis pellucida more common than T. geniculata in the Pacific Northwest when both species have seemingly identical habitat requirements and reproductive biology? 

· How does T. geniculata respond to a created forest edge in the vicinity and how rapid is the response, if any? 

· How quickly does habitat recover to a condition that can be colonized, after a disturbance? 

· Monitor sites where mitigation has been applied to determine efficacy of the measure. 

Conservation Considerations:
· Protect the structural integrity and microclimate around logs with populations of T. geniculata during vegetation management, trail or recreational site construction, and log acquisition for placement in streams.. 

· Fell trees away from occupied sites to minimize disturbance to existing logs and reduce damage to the canopy. 

· Avoid designating skid trails in the vicinity of logs to minimize disturbance to logs. 

· Encourage leaving hazard trees felled for safety reasons or create additional logs on site to provide future substratum for T. geniculata. 

· Avoid bucking felled retention logs into sections to provide future substratum for colonization. Logs should be left as long as possible, as longer logs retain more water than short logs of similar diameter. 
· Avoid allowing firewood cutting within occupied sites. 

· At occupied sites, if a large log must be impacted by the project, consider cutting a passage in the log at angles and leaving the cut section adjacent to the existing log. 
Conservation Ranking: 

Global: G3G5; National Rank: N3; Oregon: S1; ORBIC List 2; OR-SEN
Washington: WNHP & WDFW: R1; Washington: S2; WA-STR

Preparer: David Kofranek, reconfigured and revised with additions from Harpel and Helliwell (2005). February 2017
Edited by: Rob Huff, July 2017
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Photos
All photos, except those labeled otherwise, by Dr. Judy Harpel, under contract with the Oregon/Washington Bureau of Land Management. 
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Photo by Martin Hutten, used by permission.  
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Mature sporophyte                      Gemmae cup
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Seta close-up showing papillae             Peristome teeth 
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