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Common Name: Liverwort
Scientific Name: Jungermannia polaris Lindb.
Division: Marchantiophyta
Class: Jungermanniopsida
Order: Jungermanniales
Family: Jungermanniaceae

Syns: Solenostema pumilum subsp. polaris (Lindberg) R.M. Schuster
Jungermannia pumila var. polaris

Taxonomic Note: Frye and Clark (1943) incorrectly treated Jungermannia polaris as a synonym of Jungermannia atrovirens.

Technical Description: Leafy liverwort. Plants terrestrial to aquatic, forming small to sometimes extensive mats or hidden among other bryophytes, yellowish-green to blackish-green, prostrate with ascending tips, sometimes with a few branches, shoots 0.75–0.95 mm wide and 4–10 mm long. Leaves scarcely overlapping below, becoming more crowded toward shoot tips, erect, nearly transversely attached, broadly ovate to round or obovate (wider than long), widest at the middle, 0.45–0.52 mm long × 0.4–0.6 mm wide, concave; median cells 15–20 × 15–25 µm; margins entire; oil bodies larger than chloroplasts, mostly 2–4 per cell, subspherical to ellipsoidal, faintly granular, 3.4–4.5 × 5–9 µm. Underleaves lacking.  Reproduction: Paroicous (antheridia positioned immediately below or posterior to the archegonia). Perianth obovoid, widest above the middle, with a prominent furrow for most of its length. 

Distinctive characters: A terrestrial to aquatic leafy liverwort with nearly transversely inserted ovate to rounded leaves, without underleaves.  

Jungermannia polaris can be distinguished by its 1) small size, 2) habitat on damp rocks, 3) rounded-cordate and concave leaves, and 4) obovate perianths.

Similar species: Species in the genus Jungermannia are often difficult to determine. Fertile material is needed to identify many species. The number, size and form of oil bodies should be noted while specimen is fresh, oil bodies disappear when the specimen dries.

Jungermannia atrovirens is dioicous.

Jungermannia pumila has 1) shoots 1-3.5 mm wide, 2) horizontally  spreading leaves, that are broadly elliptical, widest at the middle, 1.2-1.6 times long as wide, not very concave, 3) median cells 20-25 x 25-30 µm, 4) elongate perianths gradually narrowing to the apex, and 5) in the Pacific Northwest it occurs from sea level to about 5000 feet. 

Jungermannia rubra, a very common species, has perianths that abruptly narrow to short beaks. 

Life History: In leafy liverworts, the protonema is reduced and short-lived. Capsules are also short-lived, produced on delicate, transparent stems that collapse after the capsules open, usually within a week of maturity. Capsules usually develop in late winter to early summer, depending on elevation. Aquatic liverworts do not produce capsules underwater.

Range, Distribution, and Abundance: Circumboreal and mostly arctic-alpine in distribution, south to California, Montana, Minnesota, Michigan, and Quebec. Rare and sporadic throughout the southern part of its range, but also probably undercollected. Reports of Jungermannia polaris from Oregon are at the southern edge of its range; it becomes more common north of the Canadian border.

In Oregon known from Baker, Deschutes and Lane counties, from 5,000 to 7,500 ft. The Lane County sites are from the depths of Waldo Lake and Diamond Peak Wilderness. The Baker County location is from the Baker City watershed, at the south end of Elkhorn Ridge. The Deschutes County location is from Broken Top.

In Washington known from near Mount Adams in Yakima county.

BLM Districts and National Forests: Documented on the Gifford Pinchot (Mt. Adams area—Vánă and Hong 1999), Wallowa-Whitman, and Willamette and Deschutes National Forests; suspected on the Okanogan-Wenatchee NF (Lake Chelan), Crater Lake National Park (in Crater Lake) and any other forests with ultraoligotrophic lakes or higher-elevation exposed calcareous bedrock. Suspected on Vale and Burns BLM districts. 

Habitat: Forming small to sometimes extensive mats, or hidden among other bryophytes, over peaty soil on damp ledges and crevices of rocks, along streams and rivulets and sometimes truly aquatic; in partial shade to full exposure. Reportedly a calciphile and rare on igneous rocks (Schuster 1969; Paton 1999). Elevations of known locations in the Pacific Northwest range from 5000-7500 feet in the Blue Mountains and Cascade Range. Forest types include Tsuga mertensiana and Abies lasiocarpa associations. Wagner et al. (2000) reported it from depths of between 130 and 330 feet in ultraoligotrophic Waldo Lake.

Threats: Despite its location in remote areas and at higher elevations, populations of Jungermannia polaris are small, discontinuous, and subject to local catastrophic loss. Threats include road and trail maintenance, plant succession, commercial quarrying of limestone, and eutrophication of aquatic habitats . High-elevation populations may be at particular risk from long-term climate change. 

Eutrophication of montane lakes and its associated effects, particularly loss of water clarity and changes in pH, are the primary threats to benthic species. Loss of water clarity would reduce the ability of Jungermannia polaris to photosynthesize at depth, and the species would decline in lakes because it would only be able to grow in littoral zones, where it would have to compete with vascular plants, instead of at or near the bottom of the lake. Sources of eutrophication include sedimentation from logging, fire, road or trail construction, and sewage. Water pollution from fire retardants, road surfaces, parking lots, and motorized boating are other potential threats.

Conservation Considerations: Identify and manage known populations.  Close high-elevation calcareous habitats and ultraligotrophic lakes to motorized access, including motorized boating. Restrict fire retardant use in watersheds of ultraoligotrophic lakes.

The population of Jungermannia polaris from depths of up to 330 feet in Waldo Lake is one of the deepest records for any bryophyte in the world. Maintain water clarity in Waldo and similar lakes by limiting nutrient input including fire retardants. Maintaining wide riparian buffer prescriptions in the Northwest Forest Plan instead of allowing narrowed buffers would help retain canopy cover, cool water temperatures, and clean water needed to maintain viability of Jungermannia polaris. Routing of roads and recreational trails away from lakes will help reduce sediments entering waterways. 

Conservation Rankings and Status:
Global: G4; Oregon: S1, ORBIC List 2; Washington: NR.

Forest Service and BLM Sensitive species in Oregon. 




Other pertinent information:
Surveys and Survey Protocol: Search peaty soil at high elevations, especially in calcareous areas. Search submerged habitat in very clear mountain lakes.

Key to Identification of the Species: Doyle & Stotler 2006: 161; Frye and Clark 1943: 290 [as J. atrovirens]; Smith 1990: 140; Paton 1999: 269; Schuster 1969: 918 [as Solenostoma pumilum ssp. polaris]; Váňa and Hong 1999: 137; Wagner et al. 2017.

Photos and/or line drawings: Exeter, et al. 2016; Frye and Clark 1943: 290 [as J. atrovirens]; Paton 1999: 269; Schuster 1969: 918 [as Solenostoma pumilum ssp. polaris]; Smith 1990: 140; Váňa and Hong 1999: 137; Wagner et al. 2017.

Preparer: John A. Christy, June 2006. Updated: May 2007 with edits from Rob Huff, Russ Holmes, and Daphne Stone; May 2009 by Candace Fallon (added photos by David H. Wagner); and February 2018 by Michael Russell based on information in Exeter, et al. (2016).
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Photos

All photos by Dr. David Wagner, under contract with the Oregon/Washington Bureau of Land Management.
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