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Common Name: Liverwort
Scientific Name: Blepharostoma arachnoideum M.A. Howe
Division: Marchantiophyta 
Class: Jungermanniopsida
Order: Jungermanniales
Family: Blepharostomataceae (placed in the Pseudolepicoleaceae in U.S. government taxon databases e.g., ITIS 2018, ; see Stotler and Crandall-Stotler 2017)


Technical Description: Leafy liverwort. Plants terrestrial, tiny, with frequent, thread-like, lateral branches. Leaves transversely inserted, remote, divided to the base into 2–3 (rarely 4) capillary, one cell wide (uniseriate) segments that are occasionally forked a few cells above the base, with as many as half the leaves showing a forked segment in robust plants; leaf segment cells rectangular with the cross walls not protruding and often slightly constricted when viewed in profile, and evenly thickened, with not even the cell wall junctions thickened. Underleaves similar to the lateral leaves but with fewer lobes, sometimes one lobe reduced and not as long as the other underleaf lobes. Unicellular ellipsoidal gemmae, formed by budding of leaf tips, frequent toward the stem apex, often form moniliform (like a string of beads) chains of 12–18 cells. Reproduction: Dioicous probably. Androecia not yet described. Perianths cylindrical, similar in form to Blepharostoma trichophyllum but with considerably larger cells.

Distinctive Characters: A tiny leafy liverwort with leaves and underleaves that are completely divided into uniseriate segments. In the field, under a hand lens Blepharostoma spp. look as much like a tangle of filamentous algae as a liverwort. Close observation will reveal the divided leaves.
 
Characters distinctive to B. arachnoideum are 1) Leaves divided into 2-3 segments, 2) some leaf segments forked, 3) crosswalls slightly constricting cell outline at junction with cell walls and not thickened there, 4) gemmae like a string of beads at leaf tips, 5) when dry, the thin walls (relative to the cell lumen) distort, making the leaves wrinkle and crisp at angles (see photo).

Similar species:  The far more common Blepharostoma trichophyllum 1) usually has 3-4 leaf segments 2) segments are rarely forked and never forked on every shoot, 3) leaf segment cross walls protrude slightly where they join the cell walls and are thickened at this junction (see photo), 4) no gemmae, 5) when this species is dry, the cells do not distort much because the walls are thick relative to the cell lumen. 

Species of Kurzia are very tiny plants with leaves divided into slender lobes, but the leaf lobes are two cells wide at the base, not uniseriate throughout. The plants are more orderly than Blepharostoma arachnioideum, which usually has a tangled or disorganized look.

Life History: This species is perennial. Most perennial liverworts have an active growing season during moist seasons. At low elevations that is the rainy season, October through May. At high elevations where snow lies late, generally above 1500 m (5000 ft), there is a short growing season that coincides with late summer and fall. Sporophytes are unknown in this species.

Range, Distribution, and Abundance: Grows at middle to higher elevations in western North America in British Columbia, Washington, Oregon, and California. 

In Oregon there are sites in Benton, Douglas, Jackson (near the Douglas County line), Lane, Linn and Tillamook Counties. There is also a report from Larch Mountain in Multnomah County that needs validation (Miller and Shushan 1964). 

In Washington there are historical collections from Lewis, Skagit (Clark and Frye 1928) and Whatcom Counties, and more recent collections from the Olympic Peninsula (counties unspecified, Hutten et al. 2005) and Skamania County.

BLM Districts and National Forests:  Documented on Coos Bay and Northwest BLM (Eugene) District. Documented on Siuslaw, Umpqua and Willamette National Forests and suspected in Deschutes and Mt. Hood National Forests, and in all western Washington National Forests.

Habitat: In mesic habitats in old growth forests, where it grows among other bryophytes on damp rotting wood, less often on rock or damp soil. 

Threats: Primary threat is habitat destruction or modification by logging or other landscape disturbances. This includes creek improvement projects, where logs lying in or near streams may be disturbed, and canopy may be opened by felling new logs.

Conservation Considerations: Protect areas around sites when projects (specifically logging) are proposed nearby. Protect old log habitats by retaining canopy around them. Be aware of potential changes to water level when stream restoration is planned.

Conservation Rankings and Status:
Global: G3G4; National: NNR; Oregon: S2, ORBIC List 2; 
Washington: NR.
Forest Service and BLM Sensitive species in Oregon. 

Surveys and Survey Protocol: Survey logs in riparian areas and other moist sites in old forests or forests with legacy features.

Key to Identification of the Species: Doyle and Stotler (2006, p. 137), Frye and Clark (1943, p. 192), Wagner (2017).

Photos and/or line drawings: Exeter, et al. (2016, p 273), Frye and Clark (1943, p. 192), Hutton (2005, p 58), Wagner (2017).


Preparer:  David H. Wagner, January, 2009. 
Updated: April 2009 by Rob Huff; May 2009 by Candace Fallon (added photos taken by David H. Wagner); May 2010 by David Wagner (Similar Species rewritten; Distribution and Conservation ranking updated; and Photo attachments revised and expanded); and February 2018 by Michael Russell based on recent collections and information in Exeter, et al. (2016)


References:
Clark, L. and T.C. Frye. 1928. The Liverworts of the Northwest. Publications of the Puget Sound Biological Station. 6: 1–94. https://archive.org/details/in.ernet.dli.2015.28642 Accessed February 2018.

CNABH 2018. Consortium of North American Bryophyte Herbaria website (http://bryophyteportal.org ). Accessed February 2018.

CPNWH 2018. Consortium of Pacific Northwest Herbaria website (http://www.pnwherbaria.org). Accessed February 2018.

Doyle, W. T. & R.E. Stotler. 2006. Contributions toward a bryoflora of California III. Keys and annotated species catalogue for liverworts and hornworts. Madroño 53: 89–197.

Exeter, R. L., J. Harpel, D. Wagner. 2016. Rare Bryophytes of Oregon. Salem District, Bureau of Land Management. Salem, Oregon. 97306. ISBN-13: 978-0-9791319-4-2. 378 p. https://archive.org/details/rarebryophytesof00exet Accessed March 2018

Frye, T.C. & L. Clark. 1943. Hepaticae of North America. Volume 2. University of Washington Publications in Biology 6: 163–336. https://archive.org/stream/in.ernet.dli.2015.271193/2015.271193.Hepaticae-Of#page/n35/mode/2up Accessed March 2018

Hong. W.S. 1980. Hepaticae of the North Cascades Range, Washington. The Bryologist 83: 94–102.

Hutten, M., A. Woodward, and K. Hutten, 2005, Inventory of the Mosses, Liverworts, Hornworts, and Lichens of Olympic National Park, Washington: Species List. U.S. Geological Survey, Scientific Investigations Report 2005-5240, 78 p.

ITIS. 2018. Integrated Taxonomic Information System (official government database of scientific names) http://www.itis.gov/index.html Accessed February 2018. 

Miller, H. A., S. Shushan 1964. The 1962 foray in Oregon of the American Bryological Society. The Bryologist 67 (1) : 60 – 72.

Oregon Biodiversity Information Center. 2016. Rare, Threatened and Endangered Species of Oregon. Institute for Natural Resources, Portland State University, Portland, Oregon. 130 pp. http://inr.oregonstate.edu/sites/inr.oregonstate.edu/files/2016-rte-book.pdf Accessed February 2018.

Stotler, R.E. and B. Crandall-Stotler. 2017. A synopsis of the liverwort flora of North America North of Mexico. Annals of the Missouri Botanical Garden 102 : 574 – 709. 

Wagner, D.H. 2017. Guide to the Liverworts of Oregon. Northwest Botanical Institute. Eugene, Oregon. Compact Disc. ISBN: 978-0-9906193-0-7.


















Photos

Photos by David Wagner, under contract with the Oregon/Washington Bureau of Land Management, unless stated otherwise.

[image: bleara-10X-shoot-tip-web reduced]
Shoot tip of Blepharostoma arachnoideum. 



[image: bleara leaf segments]
Leaf segments of Blepharostoma arachnoideum  showing evenly thickened cell walls and slight constrictions at junction of cross walls with cell walls.


[image: bletribre trigones indicated]
Leaves of Blepharostoma trichophyllum. Shown at same scale as photo of B. arachnoideum. Pointers indicate thickened cell walls at cell junctions.
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Dry shoots of Blepharostoma arachnoideum on the left, B. trichophyllum on the right. Although the photos are not well focused, the distortion of leaves of B. arachnoideum is apparent, while the leaves of B. trichophyllum remain nearly straight. (Stone #6385, Kofranek #6386) photo by Daphne Stone.
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Wet shoots of Blepharostoma arachnoideum on the left, B. trichophyllum on the right. Although the photos are not well focused, the differences in leaf length and overall appearance of the stems is apparent. (Stone #6385, Kofranek #6386) photo by Daphne Stone.
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