SPECIES FACT SHEET

Scientific Name:  Scouleria marginata E. Britton
Division: Bryophyta

Class: Bryopsida

Order: Pottiales
Family: Encalyptaceae
Technical Description: Tough, dark green to blackish aquatic moss. Stems to about 6 cm long, often with leaves worn off so that only a black wiry stem remains. Leaves lanceolate 2.5-4 mm long, 0.8-1.2 mm wide with toothed or entire margins; the margins are made of 3 to 5 thick-walled cells except at the base and apex, where they are only 2 cells thick; costa ending just before the apex; lamina unistratose or partly bistratose. Capsule erect, nearly sphaerical, about 2.5 mm diameter when wet, on a seta that is 2 mm long or less; when dry, capsule is 1-1.5 mm high, the thick, persistent columella sticking up out of the capsule with the operculum attached; peristome lacking.
Key characters 1) aquatic moss 2) thick columella with operculum on top emerging from broad capsule 3) 3-5-stratose leaf margin, and 4) no peristome.  
Similar looking species:
Scouleria aquatica looks similar but has a unistratose to sometimes partly 2-stratose leaf margin. It has a peristome of 36 red teeth, but they are easily broken neatly off giving the appearance on no peristome.

Codriophorus acicularis (syn. Racomitrium aciculare) is dark green to blackish and lives in or near streams. It has a broad leaf with teeth near the apex but it has unistratose leaf margins. The capsules are longer than broad with a peristome of 16 teeth.

Codriophorus ryszardii (previously incorrectly known as Racomitrium aquaticum) grows in wet or moist habitats and has narrowly lanceolate leaves that are narrower than S. marginata, recurved and with a unistratose margin. The capsules are longer than broad with a peristome of 16 teeth.

Life History: Presumably this species is spread by spores carried in the water in which it lives or by air flow. Although sporophytes occur in both North American species of Scouleria, the lack of peristome teeth in S. marginata may also be a dispersal-limiting factor.  Because peristome teeth regulate the release of spores, the lack of peristome teeth may cause the spores to be released all at once, rather than be dispersed slowly over time.  Dispersal of spores over a longer period of favorable conditions could increase the potential for establishment. On the other hand, lack of teeth may be an adaption for releasing spores in the aquatic environment. No specialized asexual reproductive structures have been reported for this species but fragmentation may play a role in dispersing this species. Leaf fragments may be dispersed by aquatic animals, and in this way introduced into other watersheds. 

This genus has extremely strong rhizoids that adhere to rock substrates and can withstand periods of turbulent, floodwater events. The stems are so strong that even when the leaves are abraded during turbulent floods, the black, wiry stems remain. Often after such an event, all of the leaves have been scoured off but the stems and rhizoids remain and new growth originates from these remaining stems and rhizoids.

Range, Distribution, and Abundance: According to Churchill (1985), S. marginata has the most restricted range of the three species within the genus. Scouleria marginata is a western North America endemic species that is known from British Columbia, Washington, Oregon, Idaho, and California. In the northern portions of its range S. marginata is never abundant when found and usually grows mixed in with or next to the more common species Scouleria aquatica.
In Washington, only one of the nine sites has been re-located and several of the other Washington historic sites are likely to have been extirpated. 

Historically, it has been documented from Olympic National Park; Mt. Baker-Snoqualmie, Mt. Hood, Okanogan-Wenatchee, Six Rivers, and Shasta-Trinity National Forests (NF); Columbia River Gorge National Scenic Area (both in Oregon and Washington); Rough and Ready Wayside Oregon (State Park), and Riverside State Park, Washington. Some of these locations may be mis-identifications. Many of the documentations are from 50-100 years ago. On federal lands in Oregon and Washington, current (<30 years) sites are known from the Rogue River-Siskiyou and Umpqua NFs, and Lakeview, Medford and Roseburg BLM Districts. 
Habitat: Scouleria marginata occurs on bedrock material or very large boulders along the margins of perennial river systems. It is frequently submerged but is usually exposed during periods of low water flow. The rock material may be granitic or volcanic in origin but must be large enough so it will not be moved during turbulent floodwater events. Aquatic bryophytes exhibit vertical zonation patterns with species richness commonly highest at or just above the waterline. Local diversity is regulated by disturbance, substratum movement or water level fluctuation (Virtanen et al. 2001). Because S. marginata occurs on stable bedrock or large boulder material at the waterline, rivers that do not have this type of stable substratum are not suitable habitat for this species.  
According to Churchill (1985), S. marginata occurs from sea level up to 1200 m.  Because there are so few known sites it is not possible to determine if stream velocity plays an important role in determining where this species will grow.  

Threats: Direct threats include stream management activities such as adding large wood or repositioning large boulders; stream bed mining, and concentrated recreational activities such as boat launch sites and swimming. Stream-bed mining for gold and other metals significantly changes water flow, repositions rocks and increases particulate matter in the water.

Adding or repositioning wood or boulders could lead to permanent changes in stream flow, rendering occupied habitat unsuitable, altering the species distribution.  
Indirect impacts such as siltation or permanent changes in stream flows that result from timber harvest or road construction could also impact this species. Flooding from dam construction and the operational effects of dams on stream flows and water quality have been known to impact stream bryophytes (Glime 1992).  Channel re-alignment projects that would divert water flow could also eliminate this species from a stream. Bryophytes are very sensitive to organic and inorganic pollutants such as increased nutrients (fertilizer), acidification and heavy metals therefore the addition of fertilizer, or pollutants could also be additional threats (Bates 2000, Glime 1992). Cattle usage of streamside habitat adds nutrients, degrades vegetation and could abrade mosses. The habitat for the only known population in Canada has degraded significantly since the time of collection because of cattle usage (COSEWIC 2002). 

 Finally, over-collection of S. marginata for scientific purposes could impact this species. 
Conservation Rankings: G3, NNR, OR S2, ORBIC list 3, OR Strategic, WA S2, WA Sensitive. 

Conservation Considerations: Examine herbarium collections to verify identifications. Revisit historic sites to determine status of the population. Conduct surveys to determine the distribution and abundance of S. marginata on federal lands in Oregon and Washington. Monitor existing known populations to establish patterns of change.
Survey for S. marginata before any in-stream management is undertaken. Protect populations of S. marginata below or downstream of proposed forest harvest areas or proposed road building or improvement by vegetation buffers large enough to prevent siltation.

As possible, terminate or manage mining claims in stretches of rivers that support S. marginata. If mining claims cannot be terminated, work with claim owners to minimize impact on the moss at the mine site as well as down-stream.

Consider avoiding the addition of large roughness elements (boulders & wood) in areas that are occupied by S. marginata in order to minimize damage to the substratum or population. 
Discourage in-channel activities with heavy equipment (i.e. tractors or “spiders”) in areas where sites occur. 

Discourage developing boat launch sites or other concentrated recreational sites in the vicinity of known locations.

If livestock occur within the vicinity of occupied site, establish watering facilities away from a population, or consider fencing at known sites.   

Since the number of individuals is often very small at sites, minimize or avoid scientific collecting of  S. marginata at occupied sites.
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  Scouleria marginata, habit on bedrock on side of river.  
  Photo by Andrea Ruchty Montgomery, used by permission
All other photos by Judith Harpel, under contract with the Bureau of Land Management.
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              Whole mount plant, wet.
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Wet sporophyte, closed. 
[image: image4.png]T mm

hc to by J. Harpel




Dry sporophyte with columella remaining.

[image: image5.png]Photo by J. Harpel





Leaf apex.
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Whole leaf.
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Leaf cross section.
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Cross section of leaf margin, showing 3 layers of cells.
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